N I c National Institute for
Hedalth ang Care Excellencea

Single Technology Appraisal

Bempedoic acid for treating primary
hypercholesterolaemia or mixed
dyslipidaemia [ID1515]

Committee Papers

© National Institute for Health and Care Excellence 2020. All rights reserved. See Notice of Rights. The content
in this publication is owned by multiple parties and may not be re-used without the permission of the relevant
copyright owner.



N I c National Institute for
Hedalth ang Care Excellencea

NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

SINGLE TECHNOLOGY APPRAISAL

Bempedoic acid for treating primary hypercholesterolaemia or mixed

dyslipidaemia [ID1515]

The following documents are made available to the Company:

The final scope and final stakeholder list are available on the NICE website.

1.

2.

10.

11.

12.

13.

Company submission from Daiichi Sankyo UK
Clarification questions and company responses from Daiichi Sankyo UK

Patient group, professional group and NHS organisation submissions
from:

a. HEART UK

b. British Cardiovascular Society

Expert personal perspectives from:
a. Dr Kathryn Ryan — clinical expert, nominated by Royal College of
Pathologists

Evidence Review Group report prepared by BMJ Group
a. Erratum

ERG report — factual accuracy check prepared by BMJ Group

Technical report prepared by NICE

Technical engagement response from company from Daiichi Sankyo UK
Technical engagement responses from consultees and commentators:
Association of British Clinical Diabetologists

British Cardiovascular Society

Amgen
Sanofi

Qo oo

Evidence Review Group critique of company response to technical
engagement prepared by BMJ Group

Request for additional evidence post ACM1 prepared by NICE

Company additional evidence response from Daiichi Sankyo UK
a. Clinical and cost effectiveness data

b. NMA data

Evidence Review Group critique of company additional evidence
response prepared by BMJ Group

© National Institute for Health and Care Excellence 2020. All rights reserved. See Notice of Rights. The content
in this publication is owned by multiple parties and may not be re-used without the permission of the relevant
copyright owner.



N I c National Institute for
Hedalth ang Care Excellencea

Any information supplied to NICE which has been marked as confidential, has been
redacted. All personal information has also been redacted.

© National Institute for Health and Care Excellence 2020. All rights reserved. See Notice of Rights. The content
in this publication is owned by multiple parties and may not be re-used without the permission of the relevant
copyright owner.



NATIONAL INSTITUTE FOR HEALTH AND
CARE EXCELLENCE

Single technology appraisal

Bempedoic acid and bempedoic acid plus
ezetimibe fixed-dose combination for treating
primary hypercholesterolaemia or mixed
dyslipidaemia [ID1515]

Document B

Company evidence submission

March 2020
File name Version Contains confidential | Date
information
ID1515 Document B 1.0 No 29 November 2019
ID1515 Document B 2.0 No 27 March 2020

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia
or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved Page 1 of 221




Contents

(070101 (=10 <3P PPPPOPPRR 2
Tables and fIQUIES ... 6
ADDIEVIAtioNS ... e 9
Treatment Combination Abbreviations ..o 12
B.1 Decision problem, description of the technology, and clinical care pathway...13
B.1.1.1  DeCision problem..........ccooiriiiiii e 13
B.1.2 Description of the technology being appraised.................ccoovviiiiiiennee.n. 17
B.1.3 Health condition and position of the technology in the treatment
PANWAY ... aaaaa 19
B.1.3.1  DiSEASE OVEIVIEW .....uiiiiiiiiiiiiiiiie e e e e e e e e eeeeees 20
B.1.3.1.1 Association between cholesterol and CVD risK............ccccvveeeeeeeiiiiiiinnnen. 20
B.1.3.1.2 Hypercholesterolaemia and mixed dyslipidaemia...........ccccccccceeiieininnenns 24
B.1.3.1.3 Epidemiology inthe UK. 25
B.1.3.2 Disease bUrden ...........cooiiiiiiiiiiiiice e 25
B.1.3.3 Management and unmet needs.........ccccoooveiiiiiiiiiiiii e 26
B.1.3.3.1 Currenttreatment...........coooiiiiiii 26
B.1.3.3.2 Current UK gUIdEIINES ........ccciiiiiiiiiieiiee e 31
B.1.3.3.3 Other guideliNes ............uiiiiiiiiiii e 32
B.1.3.3.4 NICE guidance and clinical guidelines.............ccceeeeieiiiiiiiie, 34
B.1.3.3.5 Treatment pathway: anticipated place of therapy of bempedoic acid in
U | G o] =T 1o 35
B.1.4 Equality considerations ...........cccoooiiiiiiiiiiiii e 37
B.2 Clinical effeCtiVENESS.......cooiiiee e 38
B.2.1.1 Identification and selection of relevant studies .....................ccoooeees 38
B.2.2 List of relevant clinical effectiveness evidence...........cccccoooevviiiiiiiiinnnnn. 39
B.2.3 Summary of methodology of the relevant clinical effectiveness
23V Lo 1= o o = SRR 45
B.2.3.1 Bempedoic acid clinical development programme .................ccceee. 45
B.2.3.2 Bempedoic acid trials: methodology and patient characteristics ...... 45
S 3022C 1020 I |V 1= 1 T Yo [o] [ Yo )V 45
B.2.3.2.2 Baseline characteristiCs .........cccoooieiiiiiiiii 62
B.2.3.3 FDC trial: methodology and patient characteristics .......................... 70
S J228C 786 Tt I |V 1= 1 T Yo [o] [ Yo )V RPN 71
B.2.3.3.2 Baseline characteristiCs .........cccooioiiiiiii 75
B.2.4 Statistical analysis and definition of study groups in the relevant clinical
effectiveness evidence...........ooooiiiiiiii e 79
B.2.4.1 Bempedoic acid trialS ..........ccoooviriiiiiiiiiiie e 79
B.2.4.2 FDC trial: @analySes ..o 87
B.2.5 Quality assessment of the relevant clinical effectiveness evidence ........ 90
B.2.5.1 Bempedoic acid trials: quality assessments .............ccccccceiiieieiennnnes 90
B.2.5.2 FDC trial: quality assessment............cooovviiiiiiii i 98
B.2.6 Clinical effectiveness results of the relevant trials..............ccccccccccceoe 99
B.2.6.1 Bempedoic acid efficacy results ...........ccccvvviiiiiiiiiiiic e 99
B.2.6.1.1 Analysis of Phase 3 bempedoic acid trialS..........cc.cccoooiiiiiiiiieiiiiniiiinne, 99
B.2.6.1.2 Analysis of Phase 2 bempedoic acid trialS..........ccccceeeiiiiiiiiiiiiiiiiccinnnns 107

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia
or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved Page 2 of 221



B.2.6.2 Bempedoic acid and ezetimibe FDC efficacy results...................... 109

B.2.6.2.1 Study 1002FDC-053 ... 112
B.2.7 Subgroup analysis............ceueiiiiiiiiiiiiiiiiiiiiiieiiieeeeeeeee e 113
B.2.7.1 Bempedoic acid efficacy in subgroup analyses..........cccccccccceeennn.. 113
B.2.7.1.1 CLEAR HarmMONY ... 113
B.2.7.1.2 CLEAR WIiSAOM ..o 115
B.2.7.1.3 CLEAR SeIeNitY ...ccio i 116
B.2.7.1.4 CLEAR Tranquility (bempedoic acid+ezetimibe) ............ccccccceeeerriinnnnne. 117
B.2.7.2 FDC efficacy in subgroup analyses..........cccccoceeeieeiiiiiiiiiiiiicceeee 118
B.2.7.2.1 Study 1002FDC-053 (FDC vs. placebo) ........cccceeiiiiiiiiiiine 118
B.2.7.2.2 Study 1002FDC-053 (FDC vs. bempedoic acid)...........cccuvveeeeeeerrinnnnee. 120
B.2.8  Meta-analySis .........oouiiiiiiiiiiiiiiiiiieeeeeeeee e 122
B.2.8.1 Bempedoic acid trials: meta-analysis ............cccccoeeeiiiiiiiiiiicceeeee, 122
B.2.8.2 Pooled subgroup analysis of bempedoic acid added to ezetimibe
background therapy..........cccooooiiiiiiiiiicc e, 124
B.2.8.3 FDC and bempedoic acid+ezetimibe trials: qualitative synthesis ...125
B.2.9 Indirect and mixed-treatment comparisons .............cccoeeeiiieeiiiieeiiieeeennn. 125
B.2.9.1  NMA results for bempedoic acid...........ccoooevviuiiiiiiiiii 127
B.2.9.2 NMAresults for FDC ..., 128
B.2.9.3 Uncertainties in the indirect and mixed-treatment comparisons .....129
B.2.10 AdVErSE r€aCiONS .......ouuiiiiiiiiiiiiiiiiiieeee ettt e e e eees 131
B.2.10.1 Adverse reactions for bempedoic acid..............cccooeeiiiiiiiiiiiinn 131
2 Ot Tt B b o o Y= U P 132
B.2.10.1.2 Overall adVerse @VENtS ........ccooiiiiiiiiiiieiee e 132
B.2.10.1.3 CommMON adVErSE EVENES .......ciiiiiiiiiieie e 133
B.2.10.1.4 Serious adVerse EVENTS ......cccciiiiiiieiceeeeeeee e 134
B.2.10.1.5 Cardiovascular @VENTS ..o 134
B.2.10.1.6 Adverse events leading to discontinuation of IMP ...............ccccccoiinne. 137
B.2.10.1.7 Adverse events of special interest .........ccccoooiiiiiiiiiiiiiciiiiiicceeceeeeee, 137
B.2.10.2 Adverse reactions for FDC ..., 141
o T B T B 1Y 1 1 142
B.2.11.1.1 Fatal cardiovascular eVents ...........ccoooooiiiii e 143
B.2.11.1.2 Fatal NEOPIASMS ... ... e e 144
B.2.11.1.3 Other fatal @Vents...........oooiiiiii e 144
B.2.12 ONQGOING STUAIES .....eiiiiiiiiiiiiieeeeeeeeeeee e 144
B.2.13 INNOVALION......coiieie e 146
B.2.14 Interpretation of clinical effectiveness and safety evidence................... 147
B.2.14.1 Clinical efficacy and safety of bempedoic acid ...................ccc......... 147
B.2. 141 EffiCACY cooiiiee e 147
B.2. 4.1, 2 Sl e 148
B.2.14.2 Clinical efficacy and safety of FDC .............ccccooiiiiiii, 149
ot o 4= o 149
B.2.14. 2.2 Sl e 149
B.3 CoSt-effeCtiVENESS.....ccoeeeeeeeee 150
B.3.1.1 Published cost-effectiveness studies..................cccceiiiii. 150
B.3.1.2  ECONOMIC @NalySiS......cooeeiiiiiieeeee e 150
B.3.1.3 Patient population..............iiiiiiii 151

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia
or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved Page 3 of 221



B.3.1.4  MoOdel StrUCIUIC ... e e, 151

B.3.1.4.1 Justification for the chosen model structure..............ccoooiiiiieninninns 156
B.3.1.5  Data iNpUS ...cccoeeeeiee e 156
B.3.1.5.1 RIiSK Of CV @VENLS ......oeiiiiiiiiie e 156
B.3.1.6 Intervention technology and comparators............cccccoooveiiieieinnnnnnnn. 165
B.3.2 Clinical parameters and variables .............cccccoviiiiiiiiiiiie e, 166
B.3.2.1 LDL-C reduction efficacy ...........ccceeeiiiiiiiiiiiiiie e 166
B.3.2.1.1 LDL-C return after treatment discontinuation..............ccccccoeiiiiiiiiiiiinnnnn. 167
B.3.2.2 Modelling the relationship between LDL-C lowering and CV
FISK redUCHION ..cooveiiiiiiiiiiiee e 167
B.3.2.3 Increased risk with multiple events............cccooooiiiiii i 169
B.3.2.4 Non-cardiovascular death............cccooooiiiiiiiiiiii 170
B.3.3 Measurement and valuation of health effects..............ccccoooii. 170
B.3.3.1 Health-related quality-of-life data from clinical trials ....................... 170
2 0 T2 |V = T o o 1 Vo 170
B.3.3.3 Health-related quality-of-life studies ...........cccccceeveeiiiiirii 170
B.3.3.4 AdVverse reactionS.........cooo oo 170
B.3.3.5 Health-related quality-of-life data used in the
cost-effectiveness analysSiS.............uueieiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee 170
B.3.3.5.1 Health-state utility estimates ..........ccccvvviiii i 170
B.3.4 Cost and health care resource use identification, measurement and
1722 11 = 11T o U 172
B.3.4.1 Intervention and comparators’ costs and resource use................... 173
B.3.4.1.1 Drugs and adminiStration ................uueiieiiiiiiiiiiee e 173
B.3.4.1.2 Cost Of MONIOMNG ....coiiiiiiiieieee e 175
B.3.4.2 Health-state unit costs and resource use .............ccccceeeeeiiiiiinnnenn. 176
B.3.4.3 Adverse reaction unit costs and resource use...........cccccevvviieeennnn. 177
B.3.4.4 Miscellaneous unit costs and resource use............cccccevvevvnnineeennn. 177
B.3.4.5 Summary of base-case analysis inputs and assumptions .............. 177
B.3.4.6 Summary of base-case analysis iNputs ..........cccceeeeiiiiiiiiiiiiceeeeeen. 177
B.3.4.7  ASSUMPLIONS ..o e 188
B.4 Cost-effectiveness results for bempedoic acid...............ceeeieiiiiiiiiiiiiieeeee. 189
B.4.1.1 Bempedoic acid base-case results............ccccceeeviiiiiiiiiiiiccee, 189
B.4.2 Bempedoic acid sensitivity analyses.........ccccooeeiiiiiiiiiiiiiie e, 191
B.4.2.1 Bempedoic acid probabilistic sensitivity analysis....................ccc... 191
B.4.2.2 Bempedoic acid deterministic sensitivity analysis .......................... 194
B.4.2.3 Bempedoic acid scenario analysis.............ccceeeeeeiiiiiiiiiiieeeeeeeeeen 195
B.4.2.4 Bempedoic acid summary of sensitivity analyses results................ 200
B.4.3 Bempedoic acid subgroup analysiS............ccceeeeiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeee 200
B.5 Cost-effectiveness results for FDC...........ooooviiiiiiiiiiiiiiiiiiieeeeeeeeeee 201
B.5.1 FDC base-case results..........cccooiiiiiiiiiiiiiiii e 201
B.5.2 FDC sensitivity analySes .......cccooiiiiiiiiiiiiiic e 203
B.5.3 FDC sSubgroup @nalySiS...........cuueuiiiiiiiiiiiiiiiiiiiieeiieeeeeeeeeeeeeeeeeee e 203
B.6 Validation ..o 204
B.6.1.1 Validation of cost-effectiveness analysis ...............ccccceeiiiiin. 204
B.6.1.2 Face validity ... 204
B.6.1.3 Internal validity ... 204

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia
or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved Page 4 of 221



B.6.1.4  Cross validity .........ooooriiiiiii 204

B.6.1.5 External validity ..........ccccoooiiiiiiiiiiii e 207
B.6.1.6 Quality check by an independent health economics research
Lo (o 18 | o T 207
B.7 Interpretation and conclusions of economic evidence.............cccceeviiiiieee.n. 208
B.7.1 Consistency of the results from the economic evaluation with the
published economic literature..............ccoooiiiiiiii e 208
B.7.2 Generalisability of the results to clinical practice in England and
relevance to all patients as identified in the decision problem............... 208
B.7.3 Strengths and weaknesses of the evaluation...................cccooooiinnnnnn. 208
B.7.4 Cost-effectiveness of bempedoic acid..............ccoovviiiiiiiiiiiniiiiiee. 208
B.7.4.1 Cost-effectiveness of FDC.............cccoi 209
] (T (=] [T 210

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia
or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved Page 5 of 221



Table 1.
Table 2.
Table 3.
Table 4.
Table 5.
Table 6.
Table 7.
Table 8.

Table 9.

Table 10.

Table 11.
Table 12.

Table 13.

Table 14.
Table 15.
Table 16.
Table 17.
Table 18.
Table 19.
Table 20.
Table 21.
Table 22.
Table 23.
Table 24.
Table 25.
Table 26.
Table 27.
Table 28.
Table 29.
Table 30.

Table 31.
Table 32.

Table 33.

Tables and figures

The decCiSioN ProblemM .........cooviii e 14
Technology being appraised ... 17
Major atherosclerotic cardiovascular disease risk factors ....................... 20
Cardiovascular risk categories .........ooooveeiiiiii i 22
Low-density lipoprotein cholesterol concentrations above which
alirocumab and evolocumab are recommended................ccoeevviiiiiinennnn. 32
High-risk and very high-risk patients included in 2019 ESC/EAS
dyslipidaemia guIidelines ... 33
Recommendations for pharmacological low-density lipoprotein

ChOlesterol [OWEING.......ccoooeeeeeeeeeeeee s 33
Situations defined in the NICE scope and corresponding positions

ShOWN IN FIQUIE 3 ... 37

Completed phase 3 trials providing clinical efficacy and safety
evidence for bempedoic acid and FDC of bempedoic acid with

EZEHIMIDE ... e 40
Completed phase 2 trials providing clinical efficacy and safety

evidence for bempedoic acid and/or FDC ..........c.ccoooeiiiiiiiiiiiiieeeeeee 42
Methodology of phase 3 bempedoic acid trials ............ccccccceeiiiiiiiiiininins 48
Methodology of phase 2 trials reporting 12-week LDL-C data for
bempedoic acid 180 MG ... 57
Patient characteristics in phase 3 bempedoic acid trials, by treatment

= | 1 0 [PPSR 64

Patient characteristics in phase 2 study 1002-008 by treatment arm ...... 68
Patient characteristics in Phase 2 study 1002-009 by treatment arm...... 70

Methodology of phase 3 FDC trial............coooviiiiiiiiiiieee e, 72
Patient characteristics in the FDC trial by treatment group ..................... 76
Summary of statistical analyses of bempedoic acid trials........................ 80
Summary of statistical analyses of the FDC trial ..............cccooiiiiiiiiiiinnns 88
Quality assessment of phase 2 study 1002-008.............ccooeiiiiiiiiiiiiiiinnns 90
Quality assessment of phase 2 study 1002-009............coooeiiiiiiiiiiiiiiinne 91
Quality assessment of CLEAR Harmony (1002-040) ...........ccoeeeiiiiiiinnnns 93
Quality assessment of CLEAR Serenity (1002-046)..........cccooeeeeeeeeeeeennn. 94
Quality assessment of CLEAR Wisdom (1002-047).........coooeviieiiiiiiicnns 95
Quality assessment of CLEAR Tranquility (1002-048) ...........ccccoeiiiinnnns 96
Quality assessment of 1002FDC-053.........ccooeiiiiiiiiiiiiiiiee e 98
Summary of the efficacy results for Phase 3 bempedoic acid trials....... 100
Summary of the efficacy results for Phase 2 bempedoic acid trials....... 108
Summary of the efficacy results for FDC..............ccooi, 111

1002FDC-053: subgroup analyses — percentage change from
baseline in LDL-C at week 12, by calculated baseline statin intensity

(fUll @NAIYSIS SEL)..ceeeieiiee e 120
NMA results for bempedoic acid in statin-intolerant studies................... 128
NMA results for bempedoic acid+statin in maximally tolerated statin

5] (1 [ 1= 128
NMA results for FDC in statin-intolerant studies..............ccevvviiiiiiinnnneee. 129

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia
or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved Page 6 of 221



Table 34.
Table 35.

Table 36.

Table 37.

Table 38.

Table 39.

Table 40.
Table 41.

Table 42.

Table 43.

Table 44.
Table 45.
Table 46.
Table 47.

Table 48.
Table 49.
Table 50.

Table 51.
Table 52.
Table 53.

Table 54.
Table 55.
Table 56.
Table 57.
Table 58.
Table 59.
Table 60.
Table 61.
Table 62.
Table 63.

Table 64.
Table 65.
Table 66.
Table 68.

NMA results for FDC+statin in maximally tolerated statin studies ......... 129
Comparison of the NMA results in maximally tolerated statin studies
with those reported by Toth et al. (2017@)......ccooeveiiiiiiiiiiiiiiiiiiiiiiie 130
Number of patients exposed to bempedoic acid at time of marketing
application SUDMISSION ............iiiiiiiii e 132

Adverse reactions occurring in greater than or equal to 2.0% of

patients receiving bempedoic acid and more frequently than with

[1F=Te7=T oL PP 133
Adjudicated MACE and non-MACE events by event type in the overall
phase 3 pool (safety analysis set) ........coovvvieiiiiiiiiiiii e, 135
MACE composite with hazard ratio for cox-regression model for time-
to-first adjudicated MACE composite (safety analysis set).................... 136
Summary of adverse events of special interest (overall phase 3 pool).. 137

Overview of TEAEs and AEs with a =2 1% difference between

treatment groUPS ... 139
Overview of TEAEs and AEs with a =2 1% difference between

treatment groups (safety population)............ccccvvviiiiiii 142
Ongoing bempedoic acid studies: CLEAR Harmony-OLE and CLEAR

L@ 11 ] (o 0 1= USSR 145
Features of the economic analysis...........ccccovvviiiiiiiiiiiiiecee e, 152
Summary of core model health states..................cc 154
Model event definitions.............. 155
Distribution of the secondary prevention patients at the start of model

time by age, sex, and type of prior CV event...........ccccoveiiiiiiiiiiiiiiieenn. 158
Background cardiovascular risks: annual probabilities ......................... 158
Relative rates of first events in primary prevention patients — QRISK3 . 160
Average Baseline LDL-C values by LDL-C threshold in the CLEAR

STUAIES e 163
Average LDL-C values by LDL-C cutoff in the THIN database.............. 165
Interventions and comparators in the model ............ccccoooeiiiiiiiii. 165
Phase 3 bempedoic acid randomised controlled trials: primary efficacy
FESUILS .ot aaaaa 166
Network meta-analysis data used in the model.............ccccccooiiiiii, 166
Rate Ratio for CV events per 1 mmol/L reduction in LDL-C .................. 169
Age-adjusted cardiovascular multipliers ...........ccooovviiiiiiiiiiie e, 171
Alternative source for utility estimates ... 172
Drug cost Bempedoic acid, background therapies, and comparators ... 173
Annual discontinuation rates ...........cccoooeiiiiiiiiiiiii e 175
Monitoring cost and reSOUIrCE USE .........cccoevevviiiiiiiiiiee e 175
Health-state COStS........uumiiiii e 176
Comparative analyses presented.............ccceeiiiiiiiiiiiiiiiiiccee e, 179
Baseline population characteristics for the potential positions of
bempedoic acid and FDC..........ccccooiiiiiiiicce e, 180
Summary of variables applied in the economic model in the base case 181
Key model assumptions ...........coouiiiiiiiiiiii e 188
Bempedoic acid base-case fully incremental cost effectiveness results 190
Summary of bempedoic acid deterministic sensitivity analyses ............ 194

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia
or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved Page 7 of 221



Table 73.
Table 74.

Figure 1.

Figure 2.
Figure 3.

Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.
Figure 10.
Figure 11.
Figure 12.

Figure 13.

Figure 14.

Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.

Figure 21.

Figure 22.

FDC base-case fully incremental cost effectiveness results.................. 202
Summary of models inputs in NICE submissions for dyslipidemia........ 205

Association between achieved LDL-C level and absolute CHD event

rate in randomised statin trials............coiii 21
Current NICE pathway and recommendations for LDL-C lowering ......... 28
Current NICE pathway and recommendations and proposed

placement of bempedoic acid and FDC ... 36
Efficacy measures over the 52-week CLEAR Harmony trial (intention-
to-treat population) ..o 103
Effect of bempedoic acid on LDL-C in patients with statin intolerance:
CLEAR Serenity ..o 105
CLEAR Tranquility: absolute change in low-density lipoprotein

cholesterol over time (ITT analysis).......ccooooieieiiiii 106
CLEAR Harmony subgroup analysis: change from baseline LDL-C to
week 12 (ITT population)............eeeviiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeee e 114
CLEAR Wisdom subgroup analysis: change from baseline LDL-C to

week 12 (ITT population)............eeeiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeee e 115
CLEAR Serenity subgroup analysis: change from baseline LDL-C to

week 12 (ITT population)............eeeviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee e 116
Clear Tranquility (bempedoic acid+ezetimibe) exploratory subgroup
analysis: change from baseline LDL-C toweek 12............cccooiiiiiiieennnn. 117
Study 1002FDC-053 subgroup analysis: change from baseline LDL-C
toweek 12, FDC vs. placebo ... 119
Study 1002FDC-053 subgroup analysis: change from baseline LDL-C

to week 12, FDC vs. bempedoiC acid...........cccovuiiieiiiiiiiiceeiie e 121

Pooled analysis of RCTs (CLEAR Harmony and CLEAR Wisdom)
comparing bempedoic acid with placebo in patients with

ASCVD/HeFH receiving stable maximally tolerated statin therapy with

or without additional lipid-lowering therapy.......ccccccoooveiiiiiiiiiiieieeeen. 123

Pooled analysis of RCTs comparing bempedoic acid with placebo in
patients with statin intolerance (CLEAR Serenity and CLEAR

TranQUILILY) .oooeeeeeeeeieeeeeeee e 124
Evidence network for statin-intolerant studies .............ccccvvvviiiiiiiiiinnnnee. 126
Evidence network for maximally tolerated statin studies ....................... 127
Structure of the cost-effectiveness model .................cccooiiii. 153
Influence diagram............coooiiiiiiiiiiiiiiii 157

NICE pathway and proposed placement of bempedoic acid and FDC.. 178
Cost-effectiveness acceptability curve: bempedoic acid when statins

are contraindicated or not tolerated and ezetimibe does not

appropriately control LDL-C ..........coooiiiiiii e 193

Cost-effectiveness acceptability curve: bempedoic acid when

maximally tolerated statin dose and ezetimibe does not appropriately
CONEFOI LDL-C ..t 193
Tornado diagram for bempedoic acid in position 2a.............cccccevveeennn... 194

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia
or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved Page 8 of 221



Abbreviations

AAT aspartate aminotransferase

ACL adenosine triphosphate citrate lyase
ACS acute coronary syndromes

ACSVL1 acyl-CoA synthetase 1

AE adverse event

ALT alanine aminotransferase

ANCOVA analysis of covariance

Apo A-1 apolipoprotein A-1

Apo B apolipoprotein B

ASCVD atherosclerotic cardiovascular disease
AST aspartate aminotransferase

BA bempedoic acid

BMI body mass index

BP blood pressure

BP blood pressure

CABG coronary artery bypass graft

CE cost-effectiveness

CETP-I cholesteryl ester transfer protein inhibitor
CHD coronary heart disease

CHMP Committee for Medicinal Products for Human Use
Cl confidence interval

CK creatine kinase

CKD chronic kidney disease

CoA coenzyme A

CRD Centre for Reviews and Dissemination
Crl credible interval

CSR clinical study report

CTT Cholesterol Treatment Trialists

CTTC Cholesterol Treatment Trialists Collaboration
Ccv cardiovascular

CVA cerebrovascular accident

CvD cardiovascular disease

DM diabetes mellitus

EAS European Atherosclerosis Society
ECG electrocardiograms

eGFR estimated glomerular filtration rate
ERFC Emerging Risk Factors Collaboration
ESC European Society of Cardiology

EZE ezetimibe 10 mg once daily

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia
or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved Page 9 of 221



FDC Bempedoic acid plus ezetimibe fixed-dose combination
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GP general practitioner
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Lp(a) lipoprotein(a)

LS least squares

LY life-year

MACE major adverse cardiovascular events

Mi myocardial infarction

mITT modified intention to treat

NA not applicable

NCEP ATP-III National Cholesterol Education Program adult treatment panel Ill
NICE National Institute for Health and Care Excellence
NMA network meta-analysis

NMB net monetary benefit at £30,000 per QALY

NR not reported

OLE open-label extension

PBO placebo

PCI percutaneous coronary intervention

PCSK9 proprotein convertase subtilisin / kexin type 9
PCSKOi proprotein convertase subtilisin / kexin type 9 inhibitor
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PK pharmacokinetic

PMM pattern-mixture model

Q2w every 2 weeks

QALY quality-adjusted life year

QD once daily

RCT randomised controlled trial

RR relative risk

SD standard deviation

SE standard error

siRNA small interfering RNA

SLR systematic literature review
SmPC summary of product characteristics
SOC system organ class

T1DM type 1 diabetes mellitus

T2DM type 2 diabetes mellitus

TBD to be determined

TC total cholesterol

TC total cholesterol

TEAE treatment-emergent adverse event
TG triglyceride

THIN The Health Improvement Network
TIA transient ischaemic attack

UK United Kingdom

ULN upper limit of normal

VLDL very low-density lipoprotein

WHO World Health Organization
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Treatment Combination Abbreviations

AliMab (75 mg)

Alirocumab 75 mg subcutaneous injection every 2 weeks

AliMab (75 mg)+statin

Alirocumab 75 mg subcutaneous injection every 2 weeks in
combination with a statin

AliMab (150 mg)

Alirocumab 150 mg subcutaneous injection every 2 weeks

AliMab (150 mg)+statin

Alirocumab 150 mg subcutaneous injection every 2 weeks in
combination with a statin

AliMab (75/150 mg)

Alirocumab 75 mg with possible uptitration to 150 mg subcutaneous
injection every 2 weeks

AliMab (75/150 mg)+statin

Alirocumab 75 mg with possible uptitration to 150 mg subcutaneous
injection every 2 weeks in combination with a stain

BA Bempedoic acid 180 mg oral once daily

BA+statin Bempedoic acid 180 mg oral once daily in combination with a statin

FDC Bempedoic acid 180 mg plus ezetimibe 10 mg fixed-dose
combination tablet once daily

BA+EZE Bempedoic acid 180 mg oral once daily in combination with
ezetimibe 10 mg once daily (separate tablets)

FDC+statin Bempedoic acid 180 mg plus ezetimibe 10 mg fixed-dose
combination tablet once daily in combination with a statin

BA+EZE+statin Bempedoic acid 180 mg oral once daily in combination with

ezetimibe 10 mg once daily (separate tablets) in combination with a
statin

EvoMab(140 mg)

Evolocumab 140 mg subcutaneous injection every 2 weeks

EvoMab(140 mg)+statin

Evolocumab 140 mg subcutaneous injection every 2 weeks in
combination with a statin

EvoMab(420 mg)

Evolocumab 420 mg subcutaneous injection every month

EvoMab(420 mg)+statin

Evolocumab 420 mg subcutaneous injection every month in
combination with a statin

EZE

Ezetimibe 10 mg once daily

EZE+statin

Ezetimibe 10 mg once daily with a statin
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B.1 Decision problem, description of the technology, and
clinical care pathway

B.1.1.1 Decision problem

The clinical effectiveness submission covers the technology’s full marketing authorisation for this
indication. To note, two technologies are covered: bempedoic acid and bempedoic acid fixed-dose

combination with ezetimibe.
The proposed positions in the treatment pathway are as follows:

o When statins are contraindicated or not tolerated, and ezetimibe does not appropriately control

low-density lipoprotein cholesterol (LDL-C)
o When maximally tolerated statin dose with ezetimibe does not appropriately control LDL-C

The proposed position is narrower than the anticipated marketing authorisation because it would not be
used prior to ezetimibe in the treatment pathway in the National Health Service (NHS).
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Table 1. The decision problem
Final scope issued by NICE Decision problem addressed in | Rationale if different from the final NICE
the company submission scope
Population Patients with primary hypercholesterolaemia or Patients with primary NA
mixed dyslipidaemia hypercholesterolaemia or mixed
dyslipidaemia
Intervention Bempedoic acid, alone or with a statin, with or Bempedoic acid alone or with a NA
without other lipid-lowering therapy statin, with or without other lipid-
Bempedoic acid in an FDC with ezetimibe, alone | lowering therapy
or with a statin Bempedoic acid in an FDC with
ezetimibe, alone or with a statin
Comparator(s) When statins are contraindicated or not When statins are contraindicated Comparisons are only presented when

tolerated:

e Ezetimibe

¢ Evolocumab (with or without another lipid-
lowering therapy)

¢ Alirocumab (with or without another lipid-
lowering therapy)

When statins are contraindicated or not

tolerated, and ezetimibe does not appropriately

control LDL-C:

e Ezetimibe (when evolocumab and alirocumab
are not appropriate)

e Evolocumab (with or without another lipid-
lowering therapy)

e Alirocumab (with or without another lipid-
lowering therapy)

When maximally tolerated statin dose does not

appropriately control LDL-C:

e Ezetimibe with a statin

or not tolerated, and ezetimibe

does not appropriately control

LDL-C:

¢ No additional treatment on
background ezetimibe (when
evolocumab and alirocumab are
not appropriate)

¢ Evolocumab (with or without
another lipid-lowering therapy)

¢ Alirocumab (with or without
another lipid-lowering therapy)

When maximally tolerated statin

dose with ezetimibe does not

appropriately control LDL-C:

¢ No additional treatment on
background ezetimibe and
statin (when evolocumab and
alirocumab are not appropriate)

ezetimibe does not appropriately control
LDL-C, because bempedoic acid and FDC
are not expected to be used prior to
ezetimibe in the treatment pathway.

The comparator when ezetimibe does not
appropriately control LDL-C and
evolocumab and alirocumab are not
appropriate has been clarified as “no
additional treatment on background
ezetimibe”, as patients are already
receiving ezetimibe.
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Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the final NICE
scope

e Evolocumab with a statin (with or without
another lipid-lowering therapy)

¢ Alirocumab with a statin (with or without
another lipid-lowering therapy)

When maximally tolerated statin dose with

ezetimibe does not appropriately control LDL-C:

e Ezetimibe with a statin (when evolocumab
and alirocumab are not appropriate)

e Evolocumab with a statin (with or without
another lipid-lowering therapy)

¢ Alirocumab with a statin (with or without
another lipid-lowering therapy)

¢ Evolocumab with a statin (with
or without another lipid-lowering
therapy)

¢ Alirocumab with a statin (with or
without another lipid-lowering
therapy)

Outcomes

The outcome measures to be considered
include:

e Plasma lipid and lipoprotein levels, including
LDL-C, non—HDL-C, apolipoprotein B and
lipoprotein a

¢ Requirement of procedures including LDL
apheresis and revascularisation

¢ Fatal and non-fatal cardiovascular events

e Mortality

o Adverse effects of treatment

o Health-related quality of life

The outcome measures to be

considered include:

¢ Plasma lipid and lipoprotein
levels, including LDL-C, non—
HDL-cholesterol, apolipoprotein
B, triglycerides, and total
cholesterol

¢ Inflammatory marker high-
sensitivity C-reactive protein

¢ Requirement of procedures
including LDL apheresis and
revascularisation

¢ Fatal and non-fatal
cardiovascular events

e Mortality
o Adverse effects of treatment
o Health-related quality of life

hsCRP was included as a secondary
endpoint in the phase 3 clinical trial
programme for bempedoic acid and FDC.
hsCRP is an inflammatory marker
associated with increased cardiovascular
risk (see Section B.2.3.2.1) and is
presented as supporting scientific evidence
of a biological effect (it is not used in the
economic evaluation).

Total cholesterol and triglycerides are lipid
endpoints included in clinical guidelines
(Mach et al., 2019), often reported in trials
and included in the bempedoic acid trials.
Lipoprotein a and apheresis data were not
reported in the bempedoic acid or FDC
trials.
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Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the final NICE
scope

considerations
including issues
related to equity or
equality

the marketing authorisation. Where the wording
of the therapeutic indication does not include
specific treatment combinations, guidance will

be issued only in the context of the evidence that
has underpinned the marketing authorisation
granted by the regulator

treatment combinations in
accordance with the anticipated
wording of the marketing
authorisation

Subgroups to be If the evidence allows the following subgroups Where the evidence allows the NA
considered will be considered: following subgroups will be

e Presence or risk of CVD considered:

¢ People with HeFH ¢ Presence or risk of CVD

e People with statin intolerance e Patients with HeFH

° Severity of hypercho'ester0|aemia e Patients with statin intolerance

e Severity of
hypercholesterolaemia

Special Guidance will only be issued in accordance with | Evidence is presented for NA

AliMab = alirocumab; CVD = cardiovascular disease; EvoMab = evolocumab; FDC = bempedoic acid and ezetimibe fixed-dose combination; HDL-C = high-density lipoprotein cholesterol;
HeFH = heterozygous familial hypercholesterolaemia; hsCRP = high-sensitivity C-reactive protein; LDL = low-density lipoprotein; LDL-C = low-density lipoprotein cholesterol; NA = not applicable;
NHS = National Health Service; NICE = National Institute for Health and Care Excellence; PCSK9 = proprotein convertase subtilisin/ kexin type 9.
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B.1.2 Description of the technology being appraised

In Appendix C include the summary of product characteristics or information for use, and the
European public assessment report, scientific discussion or drafts.

Table 2. Technology being appraised

UK approved name and brand
name

The below names are used:
e Bempedoic acid (Nilemdo®)

e Bempedoic acid fixed-dose combination with ezetimibe
(Nustendi®)

Mechanism of action

Bempedoic acid (ETC-1002) is an oral, once daily, first-in-class
small molecule cholesterol synthesis inhibitor. With a targeted
mechanism of action, bempedoic acid is an adenosine
triphosphate (ATP) citrate lyase (ACL) inhibitor that lowers LDL-C
by reducing cholesterol biosynthesis and up-regulating the LDL
receptor. Bempedoic acid is a pro-drug and thus requires
coenzyme A activation by very long-chain ACSVL1, which is
expressed primarily in the liver and not in skeletal muscle.
Although bempedoic acid (via ACL inhibition) and statins (via
HMG-CoA reductase inhibition) both inhibit cholesterol synthesis
in the liver, a differentiating factor is that, unlike statins,
bempedoic acid is inactive in skeletal muscle.

Ezetimibe is an NPC1L1 (sterol transporter) inhibitor, which
inhibits gastrointestinal cholesterol absorption and upregulates
LDL receptors. The fixed-dose combination (FDC) pill contains
180 mg bempedoic acid and 10 mg ezetimibe, two LDL-C—
lowering compounds with complementary mechanisms of action
in cholesterol lowering; bempedoic acid via inhibition of
cholesterol synthesis, and ezetimibe via inhibition of cholesterol
absorption in the intestine.

Marketing authorisation/CE mark
status

EMA, centralised procedure, standard review, full submission

e EMEA/H/C/004958 (bempedoic acid [Nilemdo]) and

e EMEA/H/C/004959 (bempedoic acid + ezetimibe FDC
[Nustendi])

Marketing authorisation for Nilemdo was granted by the European

Medicines Agency on 1 April 2020

Marketing authorisation for Nustendi was granted by the
European Medicines Agency on 27 March 2020

Indications and any restriction(s)
as described in the summary of
product characteristics (SmPC)

Indication for bempedoic acid (Nilemdo):

Adults with primary hypercholesterolaemia (heterozygous familial

and non-familial) or mixed dyslipidaemia, as an adjunct to diet:

e in combination with a statin or a statin with other lipid-lowering
therapies in patients unable to reach LDL-C goals with the
maximum tolerated dose of a statin or,

e alone or in combination with other lipid-lowering therapies in
patients who are statin intolerant or for whom a statin is
contraindicated.
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Indication for bempedoic acid and ezetimibe FDC (Nustendi):

Adults with primary hypercholesterolaemia (heterozygous familial
and non-familial) or mixed dyslipidaemia, as an adjunct to diet:

in combination with a statin in patients unable to reach LDL-C
goals with the maximum tolerated dose of a statin in addition
to ezetimibe,

alone in patients who are either statin intolerant or for whom a
statin is contraindicated, and are unable to reach LDL-C goals
with ezetimibe alone,

in patients already being treated with the combination of

bempedoic acid and ezetimibe as separate tablets with or
without statin

Method of administration and
dosage

Bempedoic acid

Oral, once daily, 1 tablet containing 180 mg bempedoic acid

FDC

Oral, once daily; 1 tablet containing 180 mg bempedoic acid
and 10 mg ezetimibe

Each tablet should be taken orally with or without food. Tablets
should be swallowed whole.

Additional tests or investigations

Not applicable

List price and average cost of a
course of treatment

Bempedoic acid

List price: - per pack of 28 tablets

Cost per year: -

FDC

List price: - per pack of 28 tablets
Cost per year:

Patient access scheme (if
applicable)

Not applicable

ACL = adenosine triphosphate citrate lyase; ACSVL1 = acyl-CoA synthetase 1; CE = cost-effectiveness; CHMP = Committee

for Medicinal Products for Human Use; CVD = cardiovascular disease; EMA = European Medicines Agency; FDC = bempedoic

acid and ezetimibe fixed-dose combination; HMG-CoA = 3-hydroxy-3-methyl-glutaryl-coenzyme A; LDL = low-density

lipoprotein; LDL-C = low-density lipoprotein cholesterol; PCSK9 = proprotein convertase subtilisin/ kexin type 9;

SmPC = summary of product characteristics; UK = United Kingdom.
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B.1.3 Health condition and position of the technology in the
treatment pathway

e Mixed dyslipidaemia is a lipid disorder, commonly termed as combined hyperlipidemia, that is
characterised by elevated LDL-C and triglycerides (< 1.7 mmol/L) and/or reduced or elevated
high-density lipoprotein cholesterol (HDL-C) (Carroll et al., 2017).

e Primary hypercholesterolemia, a type of dyslipidaemia, is defined when total plasma cholesterol
concentration in the blood is excessive (approximately = 3 mmol/L) and falls into two categories:

o Familial hypercholesterolaemia (FH), an autosomal codominant hereditary disease, is caused by
mutations in genes for the catabolism of LDL-C resulting in patients having premature
cardiovascular disease (CVD) due to lifelong elevation of plasma levels of LDL-C (Beliard et al.,
2018; Landmesser et al., 2017; Palma et al., 2016).

e Non-FH, defined as elevated LDL-C caused by a combination of genetic, diet, and lifestyle
factors (Carroll et al., 2017).

e There is consistent evidence from multiple types of clinical and genetic studies that clearly
establish that LDL-C is a causal factor of atherosclerotic cardiovascular disease (ASCVD) and
that cumulative LDL burden is a determinant for initiation and progression of ASCVD (Agabiti
Rosei and Salvetti, 2016; Ciccarelli et al., 2018; Ference et al., 2017; Graham et al., 2012;
Herrington et al., 2016).

¢ High concentrations of LDL-C in the blood are associated with poor clinical outcomes in patients
with FH, including in patients who are treated with lipid-lowering therapy (Beliard et al., 2018;
Galema-Boers et al., 2018; Santos et al., 2016).

o Patients with hypercholesterolaemia/dyslipidemia have an increased risk of CVD, which is the
leading cause of death in the World Health Organization (WHO) European region (Rayner et al.,
2009) and is the number one cause of death globally (Lindh et al., 2019).

e Hypercholesterolemia/dyslipidaemia is associated with a high economic burden as patients in the
UK are reported to have large hospitalisation and general practitioner visit costs (Danese et al.,
2017).

e European guidelines state that when lowering LDL-C for the prevention of ASCVD, the method
used should relate to an individual’s total cardiovascular (CV) risk: the higher the risk, the more
intense the LDL-C intervention should be (Mach et al., 2019).

e Much evidence has been generated showing that reducing plasma LDL-C levels with lipid-
lowering therapies, including statins, leads to dose-dependent reductions in the risk of major CV
events, including the incidence of heart attack, revascularisation, and ischaemic stroke
(Cholesterol Treatment Trialists et al., 2010; Ference et al., 2017).

e Current guidelines for the prevention of ASCVD recommend that the decision on which LDL-C—
lowering therapy to use be based on the total CV risk. The European Guidelines on CVD
prevention in clinical practice (both the 2019 and 2016 versions) recommend the use of the
SCORE system to establish CV risk (Mach et al., 2019).

¢ Once the level of CV risk is established, patients are recommended to be treated with lifestyle
interventions and lipid-lowering therapy depending on the level of CV risk (Mach et al., 2019).

¢ National Institute for Health and Care Excellence (NICE) recommends that patients at risk of
CVD and with FH be treated with statins of high intensity and low cost (NICE, 2016a; NICE,
2016b; NICE, 2016c¢; NICE, 2017).

— For primary prevention therapy, atorvastatin 20 mg is recommended, and for secondary
prevention, atorvastatin 80 mg is recommended.

— If patients are intolerant to high-intensity statins, they are recommended to be treated with the
maximum tolerated dose.

e For patients who do not reach therapeutic targets on statin therapy after appropriate dose
titration of initial statin therapy or because dose titration is limited by intolerance to the initial

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia
or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved Page 19 of 221



statin therapy, combination therapy with ezetimibe is recommended (Menzin et al., 2017; Volpe
etal., 2017).

e Proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors are a newer class of drugs
administered as subcutaneous injection and indicated for patients with primary
hypercholesterolaemia or mixed dyslipidaemia, as an adjunct to diet. NICE guidelines
recommend that the PCSKS inhibitors alirocumab and evolocumab can be considered in certain
circumstances as follows (NICE, 2017; Volpe et al., 2017):

— Patients with primary heterozygous-familial hypercholesterolaemia and LDL-C persistently
above 5.0 mmol/L, or 3.5 mmol/L if patients have a high or very high risk of CVD

— Patients with primary non-familial hypercholesterolaemia and LDL-C persistently above
4.0 mmol/L if patients have a high risk for CVD, or 3.5 mmol/L if patients have a very high risk
of CVD

o Although a range of effective therapies are available, there are certain patient groups with high
unmet need, particularly the following:

— Where statin therapy is contraindicated or not tolerated and ezetimibe does not adequately
control LDL-C, particularly where alirocumab and evolocumab are not appropriate

— When maximally tolerated statin dose with ezetimibe does not adequately control LDL-C,
particularly where alirocumab and evolocumab are not appropriate.

B.1.3.1 Disease overview
B.1.3.1.1 Association between cholesterol and CVD risk

Atherosclerosis develops as a consequence of LDL-C (lipoprotein particles produced in the metabolic
pathway of cholesterol) deposition in arterial walls, which develops into plaques. When left untreated,
this leads to ASCVD, which is a major cause of morbidity, mortality, and disability (Abizanda et al.,
2010; Ciccarelli et al., 2018; Ference et al., 2017; Lepor and Kereiakes, 2015). Of the risk factors for
ASCVD, LDL-C has been the most extensively studied, and a long history of comprehensive research
has found that high LDL-C levels are closely linked to atherosclerosis and CVD (Ciccarelli et al., 2018;
Lepor and Kereiakes, 2015). A close link also exists between diabetes mellitus and CVD as this is the
most common form of morbidity and mortality in diabetic patients. Risk factors for CVD such as obesity,
hypertension, and dyslipidemia are common in patients with diabetes mellitus, which places them at an
increased risk for cardiovascular events (Leon and Maddox, 2015). Some of the multiple risk factors for
ASCVD are shown in Table 3.

Table 3. Major atherosclerotic cardiovascular disease risk factors
Major Risk Factors Additional Risk Factors Nontraditional Risk Factors
e Advancing age ¢ Obesity, abdominal obesity ¢ Increased lipoprotein (a)
¢ Increased total cholesterol e Family history of ¢ Increased clotting factors
level hyperlipidemia e Increased inflammation
¢ Increased non—-HDL-C ¢ Increased small, dense markers (hsCRP, Lp-PLA2)
e Increased LDL-C LDL-C e Increased homocysteine
e Low HDL-C ¢ Increased Apo B levels
¢ Diabetes mellitus ¢ Increased LDL particle e Apo E4 isoform
o Hypertension concentration e Increased uric acid
e CKD
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Major Risk Factors

Additional Risk Factors

Nontraditional Risk Factors

o Cigarette smoking
e Family history of ASCVD

e Fasting/post-prandial
hypertriglyceridemia

¢ Increased triglyceride-rich
remnants

e PCOS
¢ Dyslipidemic triad

Apo = apolipoprotein; ASCVD = atherosclerotic cardiovascular disease; CKD = chronic kidney disease; HDL-C = high-density
lipoprotein cholesterol; hsCRP = high-sensitivity C-reactive protein; LDL = low-density lipoprotein; LDL-C = low-density
lipoprotein cholesterol; Lp-PLA2 = lipoprotein-associated phospholipase; PCOS = polycystic ovary syndrome.

Source: Jellinger et al. (2012).

An independent study of over 200 prospective cohort studies, Mendelian randomisation studies, and
randomised trials including more than 2 million participants with over 20 million person-years of follow-
up and over 150,000 CV events by Ference et al. (2017) demonstrated that there is a dose-dependent
log-linear association between LDL-C burden and risk of ASCVD.

Figure 1 presents the association between LDL-C level and absolute coronary heart disease (CHD)
event rate for both primary and secondary prevention patients. The absolute yearly CHD event rate
observed was found to be strongly and linearly associated with the level of LDL-C achieved by the
patients (Ference et al., 2017). This helps to demonstrates that lowering LDL-C levels has the potential
to lower the risk of ASCVD.

Figure 1.  Association between achieved LDL-C level and absolute CHD
event rate in randomised statin trials
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CHD = coronary heart disease; LDL-C = low-density lipoprotein cholesterol.

Note: Achieved LDL-C in trials of primary prevention and secondary prevention in stable CHD was related to the endpoint of
CHD event (fatal plus non-fatal myocardial infarction, sudden CHD death) proportioned to 5 years assuming linear rates with
time. Trend lines for primary and secondary prevention associations are virtually superimposable.

Source: Ference et al. (2017).

Methods for lowering LDL-C in patients at risk of ASCVD include lifestyle modifications (such as diet
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and exercise) and therapeutic options. Whichever method of ASCVD prevention is taken, European
guidelines state that it should relate to an individual’s total CV risk: the higher the risk, the more intense
the LDL-C intervention should be (see Section B.1.3.3 for detail on treatment depending on CV risk
estimation) (Mach et al., 2019). The European Atherosclerosis Society (EAS)/ European Society of
Cardiology (ESC) guidelines proposed levels for the total CV risk which are shown in Table 4.
Hypercholesterolemia and high levels of total cholesterol were reported to be closely linked to the level
of CV risk.

Table 4. Cardiovascular risk categories

Risk category Criteria

Very high risk People with any of the following:

e Documented ASCVD, either clinical or unequivocal on imaging

— Documented ASCVD includes previous acute coronary syndrome
(myocardial infarction or unstable angina), stable angina, coronary
revascularisation (percutaneous coronary intervention, coronary artery
bypass graft, and other arterial revascularisation procedures), stroke and
transient ischaemic attack, and peripheral arterial disease. Unequivocally
documented ASCVD on imaging includes those findings that are known to
be predictive of clinical events, such as significant plaque on coronary
angiography, computed tomography scan (multivessel coronary disease
with two major epicardial arteries having > 50% stenosis), or carotid
ultrasound.

DM with target organ damage, at least three major risk factors, or early onset

of T1DM of long duration (> 20 years)

Severe chronic kidney disease (eGFR < 30 mL/min/1.73 m?)

A calculated SCORE = 10% for 10-year risk of fatal CVD

FH with ASCVD or with another major risk factor

High risk People with:

o Markedly elevated single-risk factors, in particular total cholesterol > 8 mmol/L

(> 310 mg/dL), LDL-C > 4.9 mmol/L (> 190 mg/dL), or blood pressure
>180/110 mmHg

¢ Patients with FH without other major risk factors

o Patients with DM without target organ damage, with DM duration = 10 years
or another additional risk factor

e Moderate chronic kidney disease (eGFR 30-59 mL/min/1.73 m?)
¢ A calculated SCORE = 5% and < 10% for 10-year risk of fatal CVD

Moderate risk Young patients (T1DM < 35 years; T2DM < 50 years) with DM duration
< 10 years, without other risk factors. Calculated SCORE = 1 % and < 5% for
10-year risk of fatal CVD

Low risk Calculated SCORE < 1% for 10-year risk of fatal CVD

ASCVD = atherosclerotic cardiovascular disease; CVD = cardiovascular disease; DM = diabetes mellitus; eGFR = estimated
glomerular filtration rate; FH = familial hypercholesterolaemia; LDL-C = low-density lipoprotein cholesterol;
SCORE = Systematic Coronary Risk Estimation; T1IDM = type 1 diabetes mellitus; T2DM = type 2 diabetes mellitus.

Source: Mach et al. (2019).

There is convincing evidence to show a causal association between diet and therapeutic methods for
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lowering LDL-C and the risk of ASCVD. Furthermore, it has also been demonstrated that the causal
effect of LDL-C on ASCVD is largely independent of the manner in which LDL levels are lowered
(Ference et al., 2017). The recent study by Ference et al. (2017) demonstrated similar plasma LDL-C—
lowering effects between genetic variants of ATP citrate lyase and 3-hydroxy-3-methylglutaryl—
coenzyme A (HMG-CoA) reductase. In addition to decreased LDL-C levels, ATP citrate lyase variants
were also associated with a decreased risk of CV event, thus genetically validating ATP citrate lyase
as a therapeutic target.

A study by the Cholesterol Treatment Trialists (CTT) Collaboration evaluated 26 randomised clinical
trials in 170,000 patients receiving more intensive statin therapy and showed that across all 26 trials,
all-cause mortality was reduced by 10% per 1.0 mmol/L LDL reduction (RR, 0.90; 95% confidence
interval [CI], 0.87-0.93; P < 0.0001), largely reflecting significant reductions in deaths due to CHD (RR,
0.80; 95% CI, 0.74-0.87; P <0.0001) and other cardiac causes (RR, 0.89; 95% CI, 0.81-0.98;
P =0.002), with no significant effect on deaths due to stroke (RR, 0.96; 95% CI, 0.84-1.09; P = 0.5) or
other vascular causes (RR, 0.98; 95% Cl, 0.81-1.18; P = 0.8) (Cholesterol Treatment Trialists et al.,
2010). In addition, a meta-regression analysis of 49 clinical trials in 312,175 patients found that for
nearly all therapeutic approaches for lowering LDL-C, each 1 mmol/L (387 mg/dL) reduction in LDL-C
level was associated with a consistent 20% to 25% proportional reduction in vascular events (Ference
et al., 2019). Therefore, control of LDL-C levels is an effective method for reducing the risk of CVD
(Agabiti Rosei and Salvetti, 2016; Graham et al., 2012).

A recent meta-analysis evaluated the association of baseline LDL-C levels with total and CV mortality
risk reductions, including a total of 34 trials in 134,299 patients who received more intensive LDL-C—
lowering therapies and 133,989 who received less intensive LDL-C—lowering therapies (Navarese et
al., 2018). All-cause mortality was reported to be lower in patients receiving more intensive therapies
as was CV mortality (3.48% vs. 4.07%; RR, 0.84; 95% Cl, 0.79-0.89), and this varied with baseline
LDL-C levels. Meta-regression analysis showed that, for patients receiving more intensive LDL-C—
lowering therapy, the reduction in CV mortality was greater in patients with higher baseline LDL-C levels
but only when baseline LDL-C levels were = 100 mg/dL (P < 0.001) (Navarese et al., 2018). Another
meta-analysis compared PCSK9 inhibitor treatment versus no PCSK9 inhibitors in adults with
hypercholesterolaemia from 24 RCTs including 10,159 patients (Navarese et al., 2015). The study
found that, compared with no PCSK9 treatment, PCSK9 inhibitor treatment led to a statistically
significant reduction in LDL-C (mean difference, -47.49%; 95% Cl, -69.64% to —-25.35%; P < 0.001)
and a statistically significant reduction in all-cause mortality (OR, 0.45; CI, 0.23-0.86; P =0.015;
heterogeneity P = 0.63; 1> = 0%) and CV mortality (OR, 0.50; Cl, 0.23-1.10; P = 0.084; heterogeneity
P =0.78; 1> = 0%) (Navarese et al., 2015). These studies show that lowering LDL-C levels can reduce
CV-related mortality in some patients and that greater LDL-C reductions correspond to greater
reductions in CV-related mortality. This helps to demonstrate the role LDL-C has in causing potentially
fatal CVD (Navarese et al., 2015; Navarese et al., 2018).

An analysis by Ference et al. (2018) aimed to compare the results of the FOURIER and SPIRE trials
with the results of the CTT meta-analysis to evaluate the efficacy of LDL-C—lowering therapies (PCSK9
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inhibitors and statins) for reducing CVD risk. The FOURIER (evolocumab) and SPIRE (bococizumab)
cardiovascular outcomes trials reported that lowering LDL-C with PCSK9 inhibitors reduced the risk of
patients experiencing major CV events to the same extent as statins per mmol/L reduction in LDL-C.
Similarly, the CTT meta-analysis also reported that PCSK9 inhibitors and statins have almost identical
effects on CVD risk per unit change in LDL-C. Moreover, the magnitude of the observed risk reduction
in CV events in the FOURIER and SPIRE trials was the same as the observed risk reduction reported
in the CTT meta-analysis either by total duration of treatment or by the observed effect during each
year of treatment. This consistency in results for the effects of PCSK9 inhibitors and statins in lowering
CV risk across different studies and analysis types strongly demonstrates that PCSK9 inhibitors and
statins reduce the risk of CV events and that this reduction is proportional to the absolute LDL-C
reduction achieved and the total duration of therapy (Ference et al., 2018).

B.1.3.1.2 Hypercholesterolaemia and mixed dyslipidaemia

Mixed dyslipidaemia is a lipid disorder, commonly termed as combined hyperlipidemia that is
characterised by elevated LDL-C and triglycerides (< 1.7 mmol/L) and/or reduced or elevated high-
density lipoprotein cholesterol (HDL-C).(Carroll et al., 2017) Hypercholesterolaemia, a type of
dyslipidaemia, is defined when total plasma cholesterol concentration in the blood is excessive
(approximately =3 mmol/L). Primary hypercholesterolaemia can be classified into two broad
categories, hypercholesterolaemia familial and non-familial (Carroll et al., 2017). (For UK-specific
epidemiology information on FH, see Section B.1.3.1.3).

Familial hypercholesterolaemia

Familial hypercholesterolaemia is an autosomal dominant hereditary disease that occurs as a
consequence of mutations in genes for the catabolism of LDL-C (Beliard et al., 2018). The mutations
that cause FH are mostly loss-of-function mutations in the LDL receptor gene and, currently, there are
more than 1,200 mutations of the LDL receptor documented. Three other genes are known to result in
FH and these are the genes encoding apolipoprotein B-100, PCSK9, and autosomal recessive
hypercholesterolaemia adaptor protein (Bandeali et al., 2014; Palma et al.,, 2016). The mutations
described cause patients to have defective LDL receptors in the liver and thus insufficient clearance of
LDL particles from the plasma, resulting in patients having substantially elevated LDL-C levels from
birth and often causing premature CVD (Mach et al., 2019). During the lifetime of a patient with FH,
LDL-C elevations persist and deposits of LDL-C are retained in the arterial wall leading to foam cell
formation within arteries and the development of plaques that can then progress to occlusive
atherosclerosis (Palma et al., 2016).

Familial hypercholesterolaemia can be heterozygous or homozygous, depending on the presence of
one or two affected alleles in the genes encoding the LDL receptor, apolipoprotein B-100, or PCSK9
(Landmesser et al., 2017). Most patients with FH have the heterozygous form, and it is most commonly
diagnosed using the Simon Broome criteria and confirmed with genetic mutation tests. Patients with
heterozygous familial hypercholesterolaemia (HeFH) have LDL receptor activity level reduced by
around 50%, with baseline LDL-C levels of two to three times (200-350 mg/dL ) that of a healthy patient.
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Early diagnosis is paramount in patients with HeFH because if it is left untreated, patients have a high
chance of developing CHD before the age of 55 years in men and 60 years in women (Carroll et al.,
2017; Volpe et al., 2017). In patients with homozygous familial hypercholesterolaemia, LDL receptor
function is almost completely suppressed, and LDL-C levels are around 500 to 1,200 mg/dL. In these
cases, a diagnosis is usually made early (in childhood) and signs of CV damage are generally observed
in the first decade of life with death before 20 years of age (Volpe et al., 2017).

Non-familial hypercholesterolaemia

Non-familial primary hypercholesterolaemia is defined as elevated LDL-C caused by a combination of
genetic, diet, and lifestyle factors and is the most common form of primary hypercholesterolaemia in
the UK. The exact role that genetic inheritance plays in producing high LDL-C in non-FH is unclear
(Carroll et al., 2017).

B.1.3.1.3 Epidemiology in the UK

The prevalence of hypercholesterolaemia has been estimated as 15.4% in the adult UK population in
2018, based on a Clinical Practice Research Database study (Daiichi Sankyo Europe data on file,
2019c). Among all patients requiring lipid-lowering therapy, approximately 15% are unable to receive
statin therapy because it is contraindicated, not tolerated or considered unsuitable (Daiichi Sankyo
Europe data on file, 2019c; NICE, 2016d). In a further 29% of patients, maximally tolerated statin dose
does not appropriately control LDL-C levels (Daiichi Sankyo Europe data on file, 2019b).

For patients who do not reach therapeutic targets on statin therapy after appropriate dose titration of
initial statin therapy or because dose titration is limited by intolerance to the initial statin therapy, therapy
with ezetimibe is recommended (Menzin et al., 2017; Volpe et al., 2017). In more than 20% of patients,
ezetimibe does not appropriately control LDL-C (Daiichi Sankyo Europe data on file, 2019b).

B.1.3.2 Disease burden

Hypercholesterolaemia and mixed dyslipidemia are associated with many comorbidities such as
diabetes or CV disease; therefore, patients can experience substantial clinical burden (Agabiti Rosei
and Salvetti, 2016; Graham et al., 2012; Hovland et al., 2017). Patients with high concentrations of
LDL-C in the blood (e.g., patients with dyslipidemia, especially hypercholesterolaemia) who are left
untreated are reported to be at risk of developing CVD, which is associated with poor clinical outcomes
(Santos et al., 2016). Atherosclerotic CVD includes two major conditions, ischaemic heart disease and
cerebrovascular disease (mainly ischaemic stroke). Ischaemic heart disease and stroke both pose
substantial clinical burdens for patients and are the world’s first and third causes of death, respectively,
representing 28.2% of all-cause mortality in 2013 (Barquera et al., 2015). Cardiovascular disease as a
whole is the leading cause of death in the WHO European region, accounting for approximately
4.3 million deaths per year (48% of all deaths), and is the number one cause of death globally, with
nearly 18 million deaths in 2013 reported worldwide (7.4 million and 6.7 million were related to CHD
and stroke, respectively) (Lindh et al., 2019; Rayner et al., 2009). Cardiovascular disease is also
reported as a major cause of disability in western countries, and it is becoming increasingly common in
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developing countries (Agabiti Rosei and Salvetti, 2016). An analysis by Wong et al. (2016) estimated
that approximately 63.7% of patients with ASCVD who were = 21 years old were receiving statin
therapy, and of these patients, 83.5% were not at the desired LDL-C goal and therefore remained at a
high risk for CVD. Of the statin-eligible patients analysed (N = 5,206), 43.7% were treated with statins,
and 70.7% of patients treated with statins were not at the LDL-C goal.

Other real-world studies have also demonstrated that there is still a significant proportion of the
population at high risk for CV events that remain suboptimally treated with statins, have a high rate of
discontinuation of therapy, and have low rates of adherence. A study by Tran et al. (2016) examined
610,535 patients with ASCVD or type 1 diabetes mellitus (T1DM) and the effect of cholesterol guidelines
on treatment patterns. Overall, there was no change noted in statin treatment rates in patients with
ASCVD (48% prior to guidelines vs. 47.3% after guidelines) or T1DM (50% prior to guidelines vs. 51.5%
after guidelines). Among patients on statin therapy 1 year after the guidelines were issued, 80% of
patients with ASCVD and aged < 75 years were not receiving guideline-recommended high-intensity
statin therapy, while most patients with ASCVD and aged > 75 years or with diabetes mellitus were on
moderate- or high-intensity statin therapy. This demonstrates that regardless of the guidance on
treatment for LDL-C lowering, many patients at high risk of ASCVD remain either untreated or
undertreated (Tran et al., 2016). The undertreatment of high-risk patients means that there is a large
proportion of patients with raised LDL-C plasma levels, and this increases a patient’s risk of developing
atherosclerotic plaques and, therefore, developing ASCVD (Abizanda et al., 2010).

Costs for CVD include direct and indirect costs. The direct medical costs related to CVD are generally
more extensive than medical costs related to any other disease, including Alzheimer’s and diabetes
(AHAAS Association, 2017). The economic burden associated with the cost of hospitalisations,
prescriptions, and general practitioner and specialist visits for patients in the UK who have
hyperlipidemia and experience CV events is substantial (Danese et al., 2017). Hospitalisation costs and
general practitioner visit costs make up the largest components of the total direct medical cost in
patients with dyslipidemia (Danese et al., 2017).

B.1.3.3 Management and unmet needs
B.1.3.3.1 Current treatment

Current guidelines on the prevention of ASCVD in clinical practice recommend the assessment of total
CV risk. Every method of ASCVD prevention used should relate to an individual’s total CV risk, with
more intense LDL-C interventions given to patients with higher CVD risk. Persons with documented
ASCVD (namely secondary prevention), type 1 or type 2 diabetes mellitus (T1DM or T2DM), very high
levels of individual risk factors, or chronic kidney disease (CKD) are generally at very high or high total
CV risk. No risk estimation models are needed for such persons, and they all should receive active
pharmacological management. For other, apparently healthy people, the use of a risk estimation system
is recommended to estimate total CV risk, because many people have several risk factors that, in
combination, may result in high levels of total CV risk.
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Many assessment systems are available, but the European Guidelines on CVD prevention in clinical
practice (both the 2019 and 2016 versions) recommend the use of the SCORE system, which estimates
the 10-year cumulative risk of a first fatal atherosclerotic event (see Table 4 in Section B.1.3.1.1 for CV
risk categories) (Mach et al., 2019). The guidelines recommend that patients of all CV risk levels should
receive lifestyle advice and interventions such as diet modifications, smoking cessation, and body
weight management, while pharmacological interventions should be administered in patients with
higher LDL-C levels and in patients of higher total CV risk (according to SCORE). The higher the total
CV risk and LDL-C levels, the greater the need for therapeutic intervention (Mach et al., 2019). The
QRISK2 is another CVD risk assessment tool that NICE recommends for people up to and including
the age of 84 years. This tool should be used when estimating the level of risk when making decision
on lipid-modification therapy for primary and secondary prevention of CVD and when assessing CVD
risk in people with T2DM (NICE, 2016b).

Pharmacological lipid-lowering therapy is recommended as soon as possible in adults with ASCVD or
those at risk of ASCVD with raised LDL-C (Table 5). Therapy is generally maintained for life with LDL
targets of < 135 mg/dL in children and < 55-70 mg/dL in adults depending on CV risk level (55 mg/dL
is the target for very high-risk patients) (Mach et al., 2019; Volpe et al., 2017). Within the UK, statins
and ezetimibe are currently the most common pharmacological treatments for lowering LDL-C levels in
patients with hypercholesterolaemia but, despite their efficacy, there are still patients who do not reach
their lipid targets (Agabiti Rosei and Salvetti, 2016). Figure 2 presents the pathway for use of the
currently available treatments in the UK for LDL-C lowering according to NICE.
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Figure 2. Current NICE pathway and recommendations for LDL-C lowering
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Lifestyle changes

Primary prevention Secondary prevention
Statin Statin
EZE if statin is contraindicated EZE if statin is contraindicated

l

Statin intolerance

¥ v

AliMab or EvoMab +/- EZE AliMab or EvoMab +/- EZE + statin

AliMab = alirocumab; EvoMab = evolocumab; EZE = ezetimibe; LDL-C = low-density lipoprotein cholesterol; NICE = National
Institute for Health and Care Excellence; PCSK9 = proprotein convertase subtilisin/kexin type 9.

Sources: NICE (2016a); NICE (2016b); NICE (2016¢); NICE (2017).

Statins

Statins are the preferred treatment for prevention of ASCVD in patients with hypercholesterolaemia or
dyslipidemia (Agabiti Rosei and Salvetti, 2016). Patients begin treatment with high doses of highly
effective statins (e.g., atorvastatin 80 mg, rosuvastatin 40 mg). However, there are reports that more
than 40% of patients who receive high-dose statin therapy do not achieve the LDL-C target of
< 70 mg/dL and this proportion is thought to be even higher in clinical practice (Mach et al., 2019; Volpe
et al., 2017). Patients usually receive the maximum doses of atorvastatin (80 mg) or rosuvastatin
(40 mg) that they can tolerate to achieve the reduction in LDL-C as close to < 70 mg/dL as possible
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without any side effects, but, despite this, only a small proportion of patients achieve their LDL-C targets
(Agabiti Rosei and Salvetti, 2016). Adherence is a significant problem in patients taking statins (up to
60% of patients may stop their statin therapy). The reasons for nonadherence are unclear, but the
nonsymptomatic nature of the disease is a contributing factor as are the side effects (e.g., myopathy
and statin myositis) associated with treatment (Agabiti Rosei and Salvetti, 2016).

Although therapy with statins can lower LDL-C levels in some patients, many patients can present with
a very high-risk profile for ASCVD or with LDL-C higher than recommended goals, despite receiving
maximally tolerated statins and being maintained on this treatment. One real-world study reported that
after 24 months of receiving statin therapy for primary prevention of CVD, over half of the patients did
not experience an optimal reduction in their LDL-C levels. These patients had a significantly greater risk
of future CVD than patients with optimal therapeutic response (Akyea et al., 2019). There are also
patients who are unable to tolerate statin therapy because they can experience muscle symptoms such
as myopathy or rhabdomyolysis due to statins. Such intolerance is frequently encountered by
practitioners and can be difficult to manage (Mach et al., 2019).

Other lipid-lowering therapies

Patients with hypercholesterolemia who do not reach therapeutic targets on statins alone are generally
given combination therapy with ezetimibe, and the current ESC/EAS guidelines recommend that, for
most cases of FH, treatment is initiated with ezetimibe (in combination with statins). However, many
patients still do not reach therapeutic targets despite maximum combination therapy with statins and
ezetimibe, as data from a real-world setting have been reported to show that statin and ezetimibe
combination therapy for patients with ASCVD or HeFH results in only a small percentage (26%) of
patients (N = 125,330) achieving LDL-C goals (< 70 mg/dL) (Mach et al., 2019; Menzin et al., 2017;
Volpe et al., 2017).

Proprotein convertase subtilisin/Kexin type 9 inhibitors (PCSK9i) evolocumab and alirocumab have
become available for high-risk patients with primary hypercholesterolaemia and mixed dyslipidaemia
who are either intolerant to statins or despite statin (and ezetimibe) therapy and fail to meet target LDL-
C levels. NICE has recommended PCSKOQi in those patients against a clear set of criteria (see Figure 2).
PCSK9 is an enzyme that binds to the LDL receptor causing it to be internalised, leading to higher
LDL-C levels in the blood. Both alirocumab and evolocumab are monoclonal antibodies that target
PCSK9 and inhibit its action, leading to lower LDL-C in the plasma (Agabiti Rosei and Salvetti, 2016;
Mach et al., 2019; NICE, 2016a; NICE, 2016c; Volpe et al., 2017).

However, alirocumab and evolocumab are administered by subcutaneous injection and are very costly,
there is a lack of long-term safety data for these treatments, and they are associated with injection-site
reactions. Treatment-emergent adverse events are reported in up to 80% of patients receiving
alirocumab and, despite the positive findings, not all patients achieve their LDL-C—reduction targets
(Catapano et al., 2017; Mach et al., 2019; Volpe et al., 2017).

In 2016, NICE approved PCSK9 inhibitors for the treatment of patients with hypercholesterolaemia or
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mixed dyslipidaemia who have LDL-C concentrations persistently above specified thresholds despite
receiving maximal doses of stains and ezetimibe. The thresholds for patients to receive PCSK9
inhibitors are as follows (Mach et al., 2019; NICE, 2016a; NICE, 2016c¢; Volpe et al., 2017):

e For primary prevention, treatment with PCSK9 inhibitors is recommended only for patients with

primary HeFH and when LDL-C concentration is persistently above 5.0 mmol/L.

o For secondary prevention, treatment with PCSK9 inhibitors is recommended for patients at high risk
of further CVD (defined as a history of any of the following: acute coronary syndrome [such as
myocardial infarction or unstable angina requiring hospitalisation], coronary or other arterial
revascularisation procedures, coronary heart disease, ischaemic stroke, peripheral arterial disease)
and LDL-C concentrations persistently above 4.0 mmol/L; and for patients at very high risk (with
primary HeFH or recurrent CV events or CV events in > 1 vascular bed [i.e., polyvascular disease])
with LDL-C persistently above 3.5 mmol/L.

For very high-risk patients with FH (that is, with ASCVD or with another major risk factor) who do not
achieve their goal on a maximum tolerated dose of a statin and ezetimibe in a combination with a
PCSKQ inhibitor, the ESC/EAS recommend considering treating patients with a statin and bile acid
sequestrant combination.

Bile acid sequestrant drugs including cholestyramine, colestipol, and colesevelam, bind bile acids that
have been synthesised in the liver from cholesterol and prevent reabsorption of cholesterol in the
process. They have been reported to lower LDL-C and reduce CV events in patients with
hypercholesterolaemia. However, bile acid sequestrants are frequently associated with gastrointestinal
adverse effects (e.g., constipation, dyspepsia, and nausea) and have major drug interactions, even at
low doses. This limits their practical use and means they are generally a treatment option for lowering
LDL-C only in extreme cases (Mach et al., 2019).

In extreme cases, patients with high levels of LDL-C despite drug therapy, or with homozygous or
heterozygous forms of dyslipidaemia and previous CV events, can be considered for aphaeresis, which
has been reported to have the potential to reduce levels of LDL-C by around 50% to 75% (Volpe et al.,
2017). However, apheresis is characterised by rapid increases of LDL-C towards the pre-apheresis
levels, which can cause negative effects over the long-term (Catapano et al., 2017). The processes
involved in apheresis are very expensive and time consuming for the patient and health services,
presenting an unmet need for a more-accessible and less-intrusive treatment for patients with high
LDL-C levels unsuccessful on current pharmacological treatment (Waldmann and Parhofer, 2019).

Unmet need

The many issues associated with statin treatment for LDL-C lowering presents an unmet need for
additional LDL-C—lowering agents for patients with hypercholesterolaemia and statin intolerance, and
for patients receiving maximally tolerated stain doses but not achieving LDL-C goals (Lepor and
Kereiakes, 2015). Although ezetimibe is a further treatment option for these patients, many patients still
do not reach therapeutic targets despite maximum combination therapy with statins and ezetimibe, and
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also do not reach the LDL-C threshold specified by NICE to allow treatment with a PCSK9 inhibitor. As
verified in clinical expert panels, there are currently no further treatment options for these patients
because other therapies such as bile acid sequestrant drugs and aphaeresis are only recommended in
extreme circumstances. This group of patients has been identified by clinical experts as having high
unmet need (Daiichi Sankyo Europe data on file, 2019c). PCSK9 inhibitors are injected subcutaneously
and can lead to patients experiencing itching around the injection site and flu-like symptoms. There is
also no long-term safety data for PCSK9 inhibitors and due to their high cost, they are only considered
cost-effective in very high-risk patients (Mach et al., 2019; NICE, 2016a; NICE, 2016c; Volpe et al.,
2017). This presents a need for a more cost-effective, better tolerated and easily administered treatment
for patients with uncontrolled LDL-C levels after maximum combination therapy with statins and
ezetimibe.

B.1.3.3.2 Current UK guidelines

NICE has published guidelines for the management of CVD (CG181: Cardiovascular disease: risk
assessment and reduction, including lipid modification) and for the management of FH (CG71: Familial
hypercholesterolaemia: identification and management) (Section B.1.3.3.4) (NICE, 2016b; NICE,
2017). Statins of high intensity and low cost are recommended for patients at risk of CVD and in patients
with FH, and at least a 50% reduction in LDL-C concentration from baseline is recommended as a target
for therapy (NICE, 2016b; NICE, 2017). For primary prevention therapy, atorvastatin 20 mg is
recommended and for secondary prevention, atorvastatin 80 mg is recommended unless there is a risk
of potential drug interactions or high-risk adverse events. If patients are intolerant to high-intensity
statins, they are recommended to be treated with the maximum tolerated dose (NICE, 2016b; NICE,
2017).

In patients with primary HeFH or non-hypercholesterolaemia FH who cannot tolerate statins or for whom
initial statin therapy is contraindicated, treatment with ezetimibe monotherapy should be considered
(NICE, 2016b; NICE, 2017). Co-administration of ezetimibe with initial statin therapy is also
recommended for treating primary hypercholesterolaemia in adult patients who have started statin
therapy for the following reasons (NICE, 2016d):

o When serum total or LDL-C concentration is not appropriately controlled either after appropriate
dose titration of initial statin therapy or because dose titration is limited by intolerance to the initial
statin therapy

o When a change from initial statin therapy to an alternative statin is being considered

For patients who are not adequately controlled on statins and ezetimibe therapy, NICE guidelines
recommend that alirocumab and evolocumab can be considered. For patients with homozygous familial
hypercholesterolemia, LDL apheresis is an option in exceptional circumstances depending on the
response to lipid-modifying treatment and if this fails, liver transplantation can be considered (NICE,
2017).

Table 5 presents the NICE recommendations for alirocumab and evolocumab in patients with
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hypercholesterolaemia and mixed dyslipidaemia where LDL concentrations are persistently above the
thresholds (specified in Table 5) despite maximal tolerated lipid-lowering therapy. Both are given by
subcutaneous injection. The recommended dose of alirocumab is either 75 mg or 150 mg every
2 weeks, and the recommended dose for evolocumab is either 140 mg every 2 weeks or 420 mg once
monthly (NICE, 2016a; NICE, 2016c).

Both alirocumab and evolocumab are recommended on the basis of a discount agreed with the
manufacturing company in a patient access scheme (NICE, 2016a; NICE, 2016c).

Table 5. Low-density lipoprotein cholesterol concentrations above which
alirocumab and evolocumab are recommended

Alirocumab and evolocumab

Without CVD With CVD
Very high risk of
High risk of CVD? CcvDb
Primary non-familial Not recommended at Recommended only if | Recommended only
hypercholesterolaemia | any LDL-C LDL-C concentration | if LDL-C
or mixed concentration is persistently above | concentration is
dyslipidaemia 4.0 mmol/l persistently above
3.5 mmol/l
Primary HeFH Recommended only if | Recommended only if LDL-C concentration is

LDL-C concentration is | persistently above 3.5 mmol/l
persistently above
5.0 mmol/l

CVD = cardiovascular disease; HeFH = heterozygous familial hypercholesterolaemia.

Sources: NICE (2016a); NICE (2016c).
B.1.3.3.3 Other guidelines

The ESC/EAS released guidelines for the management of dyslipidaemias in 2016 that were updated in
2019 owing to the emergence of new evidence, particularly surrounding the efficacy of PCSK9 inhibitors
in reducing LDL-C levels beyond those attained on intensive statin treatment. PCSK9 treatment should
be targeted to patients with the highest CVD risk in clinical practice with an emphasis on very high-risk
patients with recurrent events, more extensive ASCVD, or higher global CVD risk scores (Mach et al.,
2019).

The guidelines state that lowering LDL-C levels is the best way to prevent CVD outcomes in high-risk
patients (see Table 4 in Section B.1.3.1.1 for risk categories). LDL-C levels should be lowered as much
as possible to prevent CVD, especially in high and very high-risk patients (Table 6). In very high-risk
patients, recommendations are that both a goal LDL-C level of < 55 mg/dL or < 1.4 mmol/L and at least
a 50% reduction from baseline LDL-C levels should be achieved through treatment. In high-risk patients,
the LDL-C goal is < 70 mg/dL or < 1.8 mmol/L and at least a 50% reduction from baseline LDL-C levels
should be aimed for (Mach et al., 2019).
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Table 6. High-risk and very high-risk patients included in 2019 ESC/EAS
dyslipidaemia guidelines

Very high risk | Documented ASCVD, either clinical or unequivocal on imaging (i.e., previous
ACS, stable angina, coronary revascularisation, stroke and transient ischaemic
attack, and peripheral arterial disease. Unequivocally documented ASCVD on
imaging includes those findings that are known to be predictive of clinical events,
such as significant plaque on coronary angiography or CT scan defined by
multivessel coronary disease with two major epicardial arteries having > 50%
stenosis) or on carotid ultrasound).

DM with target organ damage, = 3 major risk factors or early onset of type 1 DM
of long duration (> 20 years).

Severe chronic kidney disease (eGFR < 30 mL/min/1.73 m?).
Calculated SCORE = 10% for 10-year risk of fatal CVD.
FH with ASCVD or with another maijor risk factor.

High risk Markedly elevated single-risk factors, in particular total cholesterol > 8 mmol/L
(> 310 mg/dL), LDL-C > 4.9 mmol/L (> 190 mg/dL), or blood pressure
= 180/110 mmHg.

Patients with FH without other major risk factors.

Patients with DM without target organ damage, with DM duration = 10 years or
another additional risk factors.

Moderate CKD (eGFR 30-59 mL/min/1.73 m?).
A calculated SCORE 2 5% and < 10% for 10-year risk of fatal CVD.

ACS = acute coronary syndromes; ASCVD = atherosclerotic cardiovascular disease; CKD = chronic kidney disease;

CT = computed tomography; CVD = cardiovascular disease; DM = diabetes mellitus; EAS = European Atherosclerosis Society;
eGFR = estimated glomerular filtration rate; ESC = European Society of Cardiology; FH = familial hypercholesterolaemia;
LDL-C = low-density lipoprotein cholesterol.

Source: Mach et al. (2019).

The ESC/EAS recommend that to achieve the low LDL-C targets they have set for high-risk patients,
combination treatment of statins with first ezetimibe and then a PCSK9 should be administered.
Recommendations from the ESC/EAS guidelines for pharmacologically lowering LDL-C in patients at
risk of CVD are summarised in (Mach et al., 2019).

Table 7. Recommendations for pharmacological low-density lipoprotein
cholesterol lowering
Recommendations Class? Level®
It is recommended that a high-intensity statin is prescribed up to the I A

highest tolerated dose to reach the goals set for the specific level of risk

If the goals are not achieved with the maximum tolerated dose of a I B
statin, combination with ezetimibe is recommended

For primary prevention patients at very high risk, but without FH, if the Ib C
LDL-C goal is not achieved on a maximum tolerated dose of a statin and
ezetimibe, a combination with a PCSK9 inhibitor may be considered

For secondary prevention, patients at very high risk not achieving their I A
goal on a maximum tolerated dose of a statin and ezetimibe, a
combination with a PCSK9 inhibitor is recommended
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Recommendations Class? Level®

For very high risk FH patients (that is, with ASCVD or with another major | | C
risk factor) who do not achieve their goal on a maximum tolerated dose
of a statin and ezetimibe, a combination with a PCSK9 inhibitor is
recommended

If a statin-based regimen is not tolerated at any dosage (even after lla C
rechallenge), ezetimibe should be considered

If a statin-based regimen is not tolerated at any dosage (even after Ib C
rechallenge), a PCSK9 inhibitor added to ezetimibe may also be
considered

If the goal is not achieved, statin combination with a bile acid IIb C
sequestrant may be considered

ASCVD = atherosclerotic cardiovascular disease; FH = familial hypercholesterolaemia LDL-C = low-density lipoprotein
cholesterol; PCSK9 = proprotein convertase subtilisin/ kexin type 9.

@ Class of recommendation: |, recommended or is indicated; Ila, should be considered; Ilb, may be considered; lll, is not
recommended.

bLevel of evidence: A, data derived from multiple randomised clinical trials or meta-analyses; B, data derived from a single
randomised clinical trial or large nonrandomised studies; C, consensus of opinion of the experts and/or small studies,
retrospective studies, registries.

Source: Mach et al. (2019).

For the management of high triglycerides (> 200 mg/dL or 2.3 mmol/L), statins remain the first choice
but the ESC/EAS also recommend n-3 PUFAs (particularly icosapent ethyl 2 x 2 g daily) in high-risk
patients with persistently elevated triglycerides (between 135-499 mg/dL or 1.5-5.6 mmol/L) despite
statin treatment. In high-risk patients who have achieved their LDL-C goal but have triglycerides
> 200 mg/dL or > 2.3 mmol/L, fenofibrate or bezafibrate may be considered in combination with statins.
The guidelines also emphasise the importance of managing lipoprotein(a) (Lp(a)) and recommend
measurement of Lp(a) at least once in all adult patients. Options for treatment of high Lp(a) are limited
to the PCSK9 inhibitors which have been shown to, on average, reduce levels by 25% to 30% alone or
in combination with background statin therapy (Mach et al., 2019).

B.1.3.3.4 NICE guidance and clinical guidelines

Current clinical practice in England and Wales is driven by NICE guidance. The key guidance and
technology appraisals in hypercholesterolaemia are as follows:

o Related guidelines and pathways:
— NICE guideline CG181 (2014). Reviewed 2018 - update to be scheduled.
https://www.nice.org.uk/quidance/cg181.
— NICE guideline CG71 (2008). Review date to be confirmed.
https://www.nice.org.uk/guidance/cg71.
— NICE Pathway for cardiovascular disease prevention (2017).
https://pathways.nice.org.uk/pathways/cardiovascular-disease-prevention.

— NICE Pathway for familial hypercholesterolaemia (2017).
https://pathways.nice.org.uk/pathways/familial-hypercholesterolaemia.
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o Related NICE technology appraisals

— NICE technology appraisal 393 (2016). Review date 2018 (awaiting results of trial).
https://www.nice.org.uk/qguidance/ta393.

— NICE technology appraisal 394 (2016). Review date 2018 (awaiting results of trial).
https://www.nice.org.uk/guidance/ta394.

— NICE technology appraisal 385 (2016). Review date February 2019.
https://www.nice.org.uk/quidance/ta385.

— Related quality standards:

— NICE quality standard 100 (2015).
https://www.nice.org.uk/quidance/qs100.

— NICE quality standard 41 (2013).
https://www.nice.org.uk/quidance/gs41.

B.1.3.3.5 Treatment pathway: anticipated place of therapy of bempedoic

acid in UK practice

Figure 3 summarises the treatment pathway for hypercholesterolaemia and the possible placement of
bempedoic acid and ezetimibe fixed-dose combination (FDC) as outlined in the NICE scope, shown in
Table 8.

Bempedoic acid and FDC provide additional oral therapy options for patients with
hypercholesterolaemia or mixed dyslipidaemia when statins are contraindicated or not tolerated, and
when maximally tolerated statin dose does not appropriately control LDL-C. In particular, the products
provide effective lipid-lowering therapy when statins and ezetimibe do not appropriately control LDL-C
(positions 2 and 4 in Figure 3), and these are the target positions for bempedoic acid and FDC. As
shown in Sections B.1.3.3.1 and B.1.3.3.4, clinical experts have highlighted that patients in this situation
and for whom alirocumab and evolocumab are not appropriate have particularly high unmet needs and
no further treatment options (positions 2a and 4a in Figure 3).
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Figure 3. Current NICE pathway and recommendations and proposed
placement of bempedoic acid and FDC

Parson a high risk of
cardiovascular dissase

fore affaring treatment. Troatmants (ot 1o use Lifestyle changes

Primary provention Se<ondary provention

Statin Statin
EZE if statin is contraindicated EZE if statin is comraindicated

} !

RliMab of EvoMab +/- EIE AliMab or EvaMab +- EZE « statin

Position Background therepy Intenvention Phase 3 trial evidence for BA/ FDC
1 BA CLEAR Serenity (1002-048)
R FOC Position net clinkcally relevant
BA CLEART u 002
2 Ezetimibe Dy [icorot
FOC® CLEAR Tranquility (1002-048) [SE)
BA CLEAR Harmony (1002-040); CLEAR Wisdom (1002-047)
Maximally tolerated stain
3 ity : FOC Position net clinkcally relevant
BA CLEAR Harmony (1002-040); CLEAR Wisdom (1002-047); 1002FDC-053
4 Maximally tolerated stain and ezetimibe
FDC* 100ZFDC-053

BA = bempedoic acid 180 mg oral once daily; EZE = ezetimibe 10 mg once daily; FDC = bempedoic acid and ezetimibe fixed-
dose combination; LDL-C = low-density lipoprotein cholesterol; PCSK9 = proprotein convertase subtilisin/ kexin type 9.
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Table 8. Situations defined in the NICE scope and corresponding positions
shown in Figure 3
Situation Comparator Position
(Figure 3)?
When statins are Ezetimibe 1a
contraindicated or : . I .
mot tolerated Evolocumab (with or without another lipid-lowering therapy) 1b
Alirocumab (with or without another lipid-lowering therapy)
When statins are No additional treatment on background ezetimibe (when 2a
contraindicated or | evolocumab and alirocumab are not appropriate) 2b
not tolerated, and - - —y -
evetimibe does Evolocumab (with or without another lipid-lowering therapy)
not appropriately | Alirocumab (with or without another lipid-lowering therapy)
control LDL-C
When maximally Ezetimibe with a statin 3a
‘:jolera(tjed statin Evolocumab with a statin (with or without another lipid- 3b
ose does not lowering therapy)
appropriately
control LDL-C Alirocumab with a statin (with or without another lipid-lowering
therapy)
When maximally No additional treatment on background ezetimibe and statin 4a
tolerated statin (when evolocumab and alirocumab are not appropriate)
dose with Evolocumab with a statin (with or without another lipid- 4b
ezetimibe does lowering therapy)
not appropriately
control LDL-C Alirocumab with a statin (with or without another lipid-lowering
therapy)

LDL-C = low-density lipoprotein cholesterol.

2 Positions ending “a” relate to situations when alirocumab or evolocumab are not appropriate. Positions ending “b” relate to
situations when alirocumab or evolocumab are appropriate.

B.1.4 Equality considerations

No equality issues are foreseen.
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B.2 Clinical effectiveness

Bempedoic acid trials

e Across four completed phase 3 trials (CLEAR Harmony, CLEAR Wisdom, CLEAR Serenity, and
CLEAR Tranquility) and two phase 2 RCTs investigating the efficacy of bempedoic acid 180 mg
at 12 weeks (Study 1002-008 and Study 1002-009), treatment with bempedoic acid resulted in
significant LDL-C reductions at 12 weeks versus placebo in patients with hypercholesterolaemia
on maximally tolerated statin dose or with statin intolerance. These reductions were observed at
the first post-baseline study visit (week 4) and were maintained throughout the duration of the
studies.

e Bempedoic acid lowered LDL-C levels similarly across subgroups in the phase 3 trials. Patients
treated with maximally tolerated statins received additional LDL-C reductions with the addition of
bempedoic acid, while larger reductions in LDL-C were observed in patients not taking statins. In
post-hoc subgroup analyses by ezetimibe use at baseline, the treatment effect of bempedoic
acid was similar in patients with and without ezetimibe use.

e Compared with placebo, treatment with bempedoic acid added to background lipid-lowering
therapy significantly reduced levels of apolipoprotein (apo B), non—HDL-C, and total cholesterol
(TC).

FDC trial

e The FDC of bempedoic acid and ezetimibe has been studied in one, double-blind phase3 study
(1002FDC-053) with adult patients at high risk of CVD due to ASCVD, HeFH, or multiple CVD
risk factors receiving maximally tolerated statin therapy. Treatment with FDC resulted in
significant reductions in LDL-C at week 12 from baseline compared with placebo.

e The FDC lowered LDL-C levels similarly across subgroups.

e Supporting evidence for FDC in statin-intolerant patients is available from the CLEAR Tranquility
study which investigated bempedoic acid and ezetimibe given as separate tablets.
Pharmacokinetic studies have shown the two presentations to be equivalent (Esperion
Therapeutics data on file, 2019¢e; Esperion Therapeutics data on file, 2019f)

B.2.1.1 Identification and selection of relevant studies

A systematic literature review (SLR) was performed in May 2019 according to a pre-specified protocol
to identify efficacy and safety studies of bempedoic acid and its comparator treatments for patients with
primary hypercholesterolaemia or mixed dyslipidaemia when optimised lipid-lowering therapy including
statins does not appropriately control LDL-C or when statins are contraindicated or not tolerated.
Literature searches encompassed electronic databases (MEDLINE, MEDLINE In-Process, Embase,
BIOSIS and The Cochrane Library) and the Internet. In addition, the bibliographies of systematic
reviews and key articles were reviewed to identify other relevant articles that were appropriate for
inclusion. The electronic database searches were not limited by language, date, or geographical
location. All citations were double screened at level 1 and level 2 phases using pre-specified inclusion
and exclusion criteria by independent researchers. Once relevant studies were identified, study
characteristics, efficacy, and safety data were extracted, and methodologies were critically appraised
according to NICE requirements.

See Appendix D for full search strategies, study inclusion and exclusion criteria, details of the process
and methods to identify and select the clinical evidence relevant to the submission, and results.

The clinical studies investigating bempedoic acid and FDC identified in the SLR as relevant for the NICE
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decision problem are listed in Section B.2.2. Studies investigating comparator interventions are
presented in Section B.2.9.

B.2.2 List of relevant clinical effectiveness evidence

Completed phase 3 trials that provide evidence of the clinical efficacy and safety of bempedoic acid and
FDC are summarised in Table 9.

The phase 3 bempedoic acid programme evaluated over 3,600 unique patients including over 3,000
high-risk patients with LDL-C = 70 mg/dL (1.8 mmol/L) who had ASCVD and/or HeFH, or presence of
other CVD risk factors, and were receiving maximally tolerated statin therapy. An additional 614 patients
included those with hypercholesterolaemia who had a history of statin intolerance with a broader range
of risk factors for CV events. Study 1002FDC-053 was a randomised, double-blind, parallel-group,
multicentre study of the bempedoic acid/ezetimibe FDC compared with bempedoic acid, ezetimibe, and
placebo as individual components once daily added to current LMT in patients with high CV risk and
hyperlipidaemia. Patients had underlying ASCVD, HeFH, and/or multiple CV risk factors and were not
adequately controlled with their current maximally tolerated statin therapy; which allowed statin doses
lower than the lowest approved dose as well as no statin at all.

An ongoing open label extension (OLE) study (1002-050) for safety, enrolled patients who received
bempedoic acid 180 mg QD for 78 weeks after completion of the 52-week CLEAR-HARMONY study
(the parent 1002-040 study). The OLE study is expected to report in _ A further phase 3
global, CV outcomes trial is ongoing (CLEAR CVOT, 1002-043) which investigates bempedoic acid
compared with placebo in patients with, or at high risk of, CVD who are statin intolerant. The primary
outcome is time-to-first major adverse cardiovascular event (MACE), where MACE is an adjudicated
composite endpoint of CV death, non-fatal myocardial infarction (Ml), non-fatal stroke, and coronary
revascularisation. The CLEAR CVOT study is expected to report in -

The phase 2 trials investigating bempedoic acid are summarised in Table 10. Of the phase 2 trials, only
studies 1002-008 and 1002-009 investigated LDL-C lowering for bempedoic acid 180 mg at 12 weeks
and are included in the submission. Excluded phase 2 studies had small sample sizes ranging from
52 to 68 patients, did not include 180 mg dose or a 12-week endpoint, or enrolled only patients with
hypertension (143 patients) and therefore would not be expected to influence overall meta-analysis
results.
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Table 9.

bempedoic acid with ezetimibe

Completed phase 3 trials providing clinical efficacy and safety evidence for bempedoic acid and FDC of

Bempedoic acid trials

FDC trial

Study

CLEAR Harmony
1002-040
(Ray et al., 2019b)

CLEAR Wisdom

1002-047 (Goldberg et
al., 2019)

CLEAR Serenity
1002-046
(Laufs et al., 2019)

CLEAR Tranquility
1002-048
(Ballantyne et al., 2018)

1002FDC-053

(Ballantyne et al.,
2019a)

Study design

RCT

RCT

RCT

RCT

RCT

/high-intensity statin,
ezetimibe, or fibrate

/high-intensity statin,
cholesterol absorption
inhibitors, bile acid
sequestrants, fibrates,
proprotein convertase
subtilisin/kexin type 9
inhibitors, or niacin,
either alone or in
combination

dose statin or non-statin

dose statin, fibrate,
nicotinic acid, bile acid
sequestrant, fish all,
eicosapentaenoic acid
ethyl ester, omega-3
fatty acids, salmon oil, or
sitosterol

Population Adults with ASCVD, Adults at high CV risk Adults with Adults with a history of | Adults at high CV risk
HeFH, or both due to ASCVD, HeFH, or | hypercholesterolaemia | statin intolerance who due to ASCVD, HeFH, or
both and a history of require additional LDL-C | multiple CVD risk factors
intolerance to at least lowering
2 statins
Background therapy |LMT including moderate- | LMT including moderate- | LMT including no/low- LMT including no/ low- | No/moderate-/high-

intensity statin

Intervention(s)

Bempedoic acid

Bempedoic acid

Bempedoic acid

Bempedoic acid with
background ezetimibe
(separate pills)

Bempedoic acid and
ezetimibe FDC

Comparator(s)

Placebo

Placebo

Placebo

Placebo with background
ezetimibe

Bempedoic acid,
ezetimibe, placebo

Trial supports
marketing
authorisation
application

Yes, for bempedoic acid

Yes, for bempedoic acid

Yes, for bempedoic acid

Yes, for bempedoic acid
and FDC

Yes, for bempedoic
acid+ezetimibe FDC
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Bempedoic acid trials

FDC trial

economic model

Study CLEAR Harmony CLEAR Wisdom CLEAR Serenity CLEAR Tranquility 1002FDC-053
1002-040 1002-047 (Goldberg et |1002-046 1002-048 (Ballantyne et al.,
(Ray et al., 2019b) al., 2019) (Laufs et al., 2019) (Ballantyne et al., 2018) | 2019a)

Trial used in the Yes Yes Yes Yes Yes

Rationale for
use/non-use in the
model

Efficacy in LDL-C
reduction at 12 weeks

Efficacy in LDL-C
reduction at 12 weeks

Efficacy in LDL-C
reduction at 12 weeks

Efficacy in LDL-C
reduction at 12 weeks

Efficacy in LDL-C
reduction at 12 weeks

Reported outcomes
specified in the
decision problem

% change LDL-C, non—
HDL-C, TC, apo B,
adverse effects

% change LDL-C, non—
HDL-C, TC, apo B,
adverse effects

% change LDL-C, non—
HDL-C, TC, apo B,
adverse effects

% change LDL-C, non—
HDL-C, TC, apo B,
adverse effects

% change LDL-C, non—
HDL-C, TC, apo B,
adverse effects

All other reported
outcomes

hsCRP

hsCRP

hsCRP

hsCRP

hsCRP

apo B = apolipoprotein B; ASCVD = atherosclerotic cardiovascular disease; CV = cardiovascular; CVD = cardiovascular disease; FDC = bempedoic acid and ezetimibe fixed-dose combination;
HDL-C = high-density lipoprotein cholesterol; HeFH = heterozygous familial hypercholesterolaemia; hsCRP = high-sensitivity C-reactive protein; LDL-C = low-density lipoprotein cholesterol; LMT =
lipid-modifying therapy; RCT = randomised controlled trial; TC = total cholesterol.

Note: bold text indicates outcomes which are used in the economic model.
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Table 10. Completed phase 2 trials providing clinical efficacy and safety evidence for bempedoic acid and/or FDC
Study 1002-003 1002-007 1002-009 1002-035 1002-038 1002-039 1002-006 1002-008 1002-014 1002-005
(Ballantyne |(Esperion (Ballantyne | (Esperion (Esperion (Esperion (Thompson |(Thompson |(Esperion (Gutierrez et
et al.,, 2013) |Therapeutics |et al., 2016) | Therapeutics | Therapeutics | Therapeutics | et al., 2015) |et al., 2016) | Therapeutics |al., 2014)
data on file, data on file, |data on file, |data on file, data on file,
2014) 2016) 2017a) 2018a) 2015)
Study design RCT RCT RCT RCT RCT RCT RCT RCT RCT RCT
Population Hyper- Hyper- Hyper- Hyper- Fasting Elevated Hyper- Hyper- Elevated Elevated
cholesterol- | cholesterol- |cholesterol- |cholesterol- |elevated LDL-C cholesterol- |cholesterol- |LDL-C + LDL-C +
aemia aemia aemia aemia (fasting | LDL-C (130- aemia + statin | aemia +/- hypertension |T2DM
(Elevated TG 189 mg/dL) intolerant statin-related
LDL-C +/- <400 mg/dL) muscle
high TG) symptoms
Background None Atorva 10 Low-/ Atorva 80 Ezetimibe + | Evolocumab( |No/statin No statin None None
therapy moderate- Atorva 20 420)
intensity
statin
Intervention Bempedoic Bempedoic Bempedoic Bempedoic Bempedoic Bempedoic Bempedoic Bempedoic Bempedoic Bempedoic
acid 40, 80, acid + Atorva |acid 120 or acid 180 mg |acid 180 mg |acid 180 mg |acid acid or acid acid 80-
and120mg (10 mg 180 mg + + Atorva + ezetimibe |+ PCSK9 bempedoic 120 mg
statin 80 mg 10 mg + inhibitor acid +
Atorva 20 mg ezetimibe
Comparator(s) PBO PBO + PBO + statin |PBO + PBO PBO+ PCSK9 | PBO Ezetimibe PBO PBO
atorvastatin atorvastatin inhibitor
10 mg 80 mg
Trial supports Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
marketing
authorisation
application
Trial used in the |NO No Yes No No No No Yes No No
economic model
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Study 1002-003 1002-007 1002-009 1002-035 1002-038 1002-039 1002-006 1002-008 1002-014 1002-005
(Ballantyne |(Esperion (Ballantyne |(Esperion (Esperion (Esperion (Thompson |(Thompson |(Esperion (Gutierrez et
et al.,, 2013) |Therapeutics |et al., 2016) |Therapeutics | Therapeutics | Therapeutics | et al., 2015) |et al.,, 2016) | Therapeutics |al., 2014)
data on file, data on file, |data on file, |data on file, data on file,
2014) 2016) 2017a) 2018a) 2015)
Rationale for Bempedoic No 12-week |Bempedoic No 12-week |No 12-week |No 12-week |No 12-week |Bempedoic No 12-week |No 12-week
use/non-use in acid was not | time point acid 180 mg |time point time point time point time point acid 180 mg |time point time point
the model investigated was was
at 180 mg investigated investigated
at 12 weeks at 12-weeks
in patients in statin-
receiving intolerant
statin therapy patients
(subgroup)

Reported % change % change in | % change in | % change in |% change in |% changein |% changein |% changein |% changein |% changein
outcomes LDL-C, non— |LDL-C, non— |LDL-C, non- |LDL-C, non— |[LDL-C, non— |[LDL-C, non— |LDL-C, non— |LDL-C, non— |LDL-C, non— |LDL-C, non-
e HDL-C,apo |HDL-C,apo |HDL-C,apo |HDL-C,apo |HDL-C,apo |HDL-C,apo |HDL-C,apo |HDL-C, apo B |HDL-C, apo B |HDL-C
specifiedinthe | g ) and |B, Lp(a) B, AEs B, AEs B, AEs B, AEs, B, Lp(a)

decision problem AEs change in
LDL-C
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Study 1002-003 1002-007 1002-009 1002-035 1002-038 1002-039 1002-006 1002-008 1002-014 1002-005
(Ballantyne |(Esperion (Ballantyne |(Esperion (Esperion (Esperion (Thompson |(Thompson |(Esperion (Gutierrez et
et al.,, 2013) |Therapeutics |et al., 2016) |Therapeutics | Therapeutics | Therapeutics | et al., 2015) |et al.,, 2016) | Therapeutics |al., 2014)

data on file, data on file, |data on file, |data on file, data on file,
2014) 2016) 2017a) 2018a) 2015)

All other reported | % change % change in | % change PK, % % change in | % change in |% changein |% changein |Changein % change in

outcomes TC, TG, LDL |TC,HDL-C, |TC,TG,LDL |changeinTC,|TC, HDL-C, |[TC, TG, TC, TG, TC, TG, SBP and HDL-C
particle TGs, Apo A1, |and HDL HDL-C, TGs, |TGs, apo A1, |Lp(a), HDL-C, |HDL-C, HDL-C, LDL |DBP, %
number, apo |FFA, hsCRP, |particle Apo A1, and |hsCRP, hsCRP, hsCRP, apo |and HDL change in TC,
A1, HDL homocysteine | number, hsCRP, blood | TEAEsS, clinical A1, FFA, particle HDL-C, TGs,
particle and HDL-C, Apo |biochemistry, |physical laboratory lipids; number | number, FFA, hsCRP,
number, FFA, | adiponectin; |A1, hsCRP, haematology |examination, |values, of patients hsCRP, apo |insulin,
hsCRP; TEAEs, very LDL values, vital vital signs, bempedoic achieving A1, LDL homocysteine
changes in physical particle signs, ECG, |and clinical acid NCEP ATP-IIl | particle and
fasting examination, |number; and weight laboratory concentration |2004 goal for |number, adiponectin;
insulin, DBP | vital signs, TEAEsS, results LDL-C VLDL particle | TEAEs,
and SBP, ECGs, clinical | physical number; physical
physical laboratory examination, dose- examination,
examinations |values, vital signs, response; vital signs,
and clinical weight, and ECGs, clinical TEAEs, ECGs, clinical
laboratory ankle and laboratory physical laboratory
tests waist values, examination, |values,

circumference | weight, and vital signs, weight, and
s; PK ankle and ECGs, clinical | gnkle and
waist laboratory waist
circumference values, circumference
] weight, and | s: PK
ankle and
waist
circumference
s

AE = adverse events; Apo B = apolipoprotein B; Atorva = atorvastatin; CSR = clinical study report; DBP = diastolic blood pressure; ECG = electrocardiograms; FDC = bempedoic acid and ezetimibe
fixed-dose combination; FFA = free fatty acids; HDL-C = high-density lipoprotein cholesterol; hsCRP = high-sensitivity C-reactive protein; LDL-C = low-density lipoprotein cholesterol;

Lp(a) = lipoprotein (a); NCEP ATP-IIl = National Cholesterol Education Program Adult Treatment Panel lll; PCSK9 = proprotein convertase subtilisin kexin type 9; PBO = placebo;

PK = pharmacokinetics; RCT = randomised controlled trial; SBP = systolic blood pressure; TC = total cholesterol; TEAE = treatment-emergent adverse event; TG = triglyceride; T2DM = type 2
diabetes mellitus; VLD = very low dose; VLDL = very low-density lipoprotein.

Note: bolded header text indicates that the phase 2 trial reports 12-week LDL-C data for bempedoic acid 180 mg and is detailed further in the submission.
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B.2.3Summary of methodology of the relevant clinical
effectiveness evidence

B.2.3.1 Bempedoic acid clinical development programme

The clinical development programme for bempedoic acid evaluated the efficacy of bempedoic acid in
reducing LDL-C as an add-on therapy to other lipid-modifying therapies (LMTs), including maximally
tolerated statins (which may mean no or low statin dose) or ezetimibe or PCSK9 inhibitors, for the
treatment of patients whose LDL-C levels are not currently controlled with current standard of care for
dyslipidemia.

The programme includes 15 phase 1, 10 phase 2, and 5 phase 3 studies to support the LDL-C reduction
indication; 1 ongoing open-label extension (OLE) safety study; and 1 ongoing phase 3 CV outcomes
trial. Efficacy was evaluated in a total 16 phase 3 and phase 2 studies in over 4,500 patients with
elevated LDL-C. Among these studies were 5 pivotal phase 3 studies, 10 supportive phase 2 studies,
and 1 ongoing phase 3 OLE study. The 5 completed phase 3 studies (CLEAR Harmony, Wisdom,
Serenity, Tranquility, and Study 1002FDC-053) were double-blind, placebo-controlled, randomised (2:1
ratio of bempedoic acid: placebo), parallel-group, multicentre studies of bempedoic acid 180 mg either
as monotherapy or in combination with stable background LMTs for 12 to 52 weeks. The 10 completed
phase 2 studies included 4 studies of bempedoic acid monotherapy (Studies 1002-003, 1002-005,
1002-006, and 1002-014), 1 study of bempedoic acid monotherapy and bempedoic acid+ezetimibe
combination therapy (Study 1002-008), 1 study of bempedoic acid+ezetimibe+atorvastatin combination
therapy (Study 1002-038), 3 studies of bempedoic acid with background statin therapy (Studies 1002-
007, 1002-009, and 1002-035), and 1 study of bempedoic acid with background PCSK9 inhibitor
therapy (Study 1002-039). A total of 766 patients were exposed to bempedoic acid, 299 patients to
placebo, and 99 patients to ezetimibe in the phase 2 studies. For this submission, bempedoic acid
monotherapy trials and bempedoic acid+ezetimibe combination trials are presented separately.

B.2.3.2 Bempedoic acid trials: methodology and patient
characteristics

B.2.3.2.1 Methodology

Phase 3 bempedoic acid trials

The clinical effectiveness and safety evidence from four phase 3 trials investigating bempedoic acid as
relevant to the NICE decision problem and included in the economic model are summarised below and
in Table 11. Note that CLEAR Tranquility provides evidence for bempedoic acid single-agent pill
compared with placebo when given with background ezetimibe therapy in statin-intolerant patients and
is described in this section.

CLEAR Harmony is a phase 3, multicentre, randomised, double-blind, placebo-controlled, parallel-
group study. It was designed to assess the long-term safety, tolerability, and efficacy of bempedoic acid
over 52 weeks in patients with hyperlipidaemia who were at high risk for CV events (defined as patients
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with underlying HeFH and/or ASCVD) and had elevated LDL-C despite treatment with stable
background LMT, including maximally tolerated statin therapy (Esperion Therapeutics data on file,
2018b; Ray et al., 2019b).

Patients were randomised 2:1 to receive either bempedoic acid 180 mg or placebo (PBO) orally once
daily (QD) for 52 weeks using an interactive web-response system (IWRS). Randomisation was
stratified by CV risk (whether the patient had a diagnosis of HeFH) and baseline statin intensity (low-,
moderate-, or high-intensity statins), for a total of six strata. Treatment was administered in a double-
blind fashion. The Sponsor, all clinical site personnel (e.g., investigator, pharmacist), and other vendor
personnel were blinded to the treatment group for each patient. Patients were also blinded to the
treatment they received (Esperion Therapeutics data on file, 2018b; Ray et al., 2019b).

CLEAR Wisdom is a phase 3, long-term, randomised, double-blind, placebo-controlled, parallel-group
study designed to evaluate the efficacy and long-term safety of bempedoic acid 180 mg over 52 weeks
in patients with hyperlipidemia who were at high risk for CV events (defined as patients with underlying
HeFH and/or ASCVD) and who had elevated LDL-C despite treatment with stable background LMT,
including maximally tolerated statin therapy. The study consisted of a 1-week screening period, a 4-
week single-blind placebo run-in period, and a 52-week double-blind, randomised treatment period. The
extended treatment duration (52 weeks) and large patient number were chosen to obtain robust efficacy
and safety data in this population of patients who have an unmet medical need for additional lipid-
lowering therapy (Goldberg et al., 2019).

Patients were randomised 2:1 to receive either double-blind bempedoic acid 180 mg or PBO QD using
IWRS. Randomisation was stratified based on the patient’s CV risk (ASCVD alone; HeFH with or without
ASCVD) and baseline statin intensity (high-, moderate-, or low-intensity statin) for a total of six strata.
Patients, all clinical site personnel, the Sponsor, and other vendor personnel were blinded to the
treatment group (Goldberg et al., 2019).

CLEAR Serenity is a phase 3, randomised, double-blind, placebo-controlled, parallel-group study that
investigated the efficacy, safety, and tolerability of bempedoic acid versus PBO in statin-intolerant
patients with elevated LDL-C requiring lipid-lowering therapy for primary or secondary prevention of CV
events. The study consisted of a 5-week screening period, which included a 4-week, single-blind,
placebo run-in period, and a 24-week double-blind, randomised treatment period (Laufs et al., 2019).

Patients were stratified by treatment indication (primary vs. secondary prevention and/or HeFH) then
randomised 2:1 to receive treatment with oral bempedoic acid 180 mg or PBO. Patients and study
personnel were blinded to the treatment assignments and to post-randomisation values for lipid and
biomarker measures that may have inadvertently revealed treatment assignment (Laufs et al., 2019).

CLEAR Tranquility was a phase 3, multicentre, randomised, double-blind, placebo-controlled, parallel-
group study that evaluated the efficacy and safety of bempedoic acid 180 mg when added to
background LMT in patients with a history of statin intolerance who required additional LDL-C lowering.
The study comprised three phases: a 1-week screening period; a 4-week, ezetimibe 10 mg/day single-
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blind run-in period; and a 12-week, double-blind treatment period (Ballantyne et al., 2018). Patients
were randomised 2:1 to receive either double-blind treatment with oral bempedoic acid 180 mg or PBO
QD, added to ezetimibe 10 mg/day for 12 weeks. Randomisation for treatment assignments was
determined using IWRS. Patients, pharmacists, investigators, and study personnel remained blinded to
treatment group assignments through the duration of the study (Ballantyne et al., 2018).
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Table 11.

Methodology of phase 3 bempedoic acid trials

placebo-controlled, multicentre,

parallel-group study to assess the

long-term (52-week) safety,
tolerability and efficacy of
bempedoic acid in patients with

hyperlipidemia at risk of CV events
who have elevated LDL-C despite

receiving background LMT,

including maximally tolerated statin

therapy.
Randomisation was stratified

according to the intensity of statin
therapy at baseline (low, moderate,

or high) and the presence or
absence of HeFH.

controlled study to evaluate the 52-
week efficacy of bempedoic acid in
patients with hyperlipidemia who are
at high risk for CV events and
treated with stable background LMT
including maximum tolerated statin
therapy.

Randomisation was stratified based
on the patient’s CV risk (ASCVD
alone; HeFH with or without
ASCVD) and baseline statin
intensity (high-intensity statin;
moderate-intensity statin; low-
intensity statin), for a total of 6
strata.

blind, placebo-controlled,
parallel-group study to
evaluate the efficacy, safety,
and tolerability of bempedoic
acid in patients with ASCVD
or HeFH who are statin
intolerant and require lipid-
lowering therapy for
prevention of CV events.

Patients were stratified by
treatment indication (primary
prevention vs. secondary
prevention and/or HeFH).

Trial number CLEAR Harmony CLEAR Wisdom CLEAR Serenity CLEAR Tranquility (1002-048)
(acronym) (1002-040) (1002-047) (1002-046) (Ballantyne et al., 2018)
(Esperion Therapeutics data on (Esperion Therapeutics data on (Laufs et al., 2019)
file, 2018b; Ray et al., 2019a; Ray |file, 2019c; Goldberg et al., 2019)
et al., 2019b)
Location 114 multinational clinical sites 86 multinational clinical sites 67 multinational clinical sites |90 multinational clinical sites
Trial design Phase 3 randomised, double-blind, |Randomised, double-blind, placebo- | Phase 3 randomised, double- | Phase 3, randomised, double-blind,

placebo-controlled, parallel-group
study to assess the efficacy and
safety of bempedoic acid when
added to background therapy with
ezetimibe in patients with a history of
not tolerating at least 1 statin and
who required additional LDL-C
lowering. This study enrolled eligible
patients with documented ASCVD,
HeFH, and/or multiple CV risk
factors that put the patients at
elevated risk for CVD, and who had
elevated LDL-C and were unable to
tolerate a statin at more than its
lowest dose.

Patients were randomised 2:1 to
double-blind treatment with
bempedoic acid or PBO using an
IWRS. Stable background LMT
(inclusive of a low-dose or very low-
dose statin and/or permitted non-
statin agents) and study-provided
open-label ezetimibe were
maintained throughout the study.
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maximally tolerated LMT, defined as
maximally tolerated statin either
alone or in combination with other
LMTs, at stable doses for at least

4 weeks before screening.

2 70 mg/dL; high CV risk?; on
maximally tolerated LMT, defined as
maximally tolerated statin either
alone or in combination with other
LMTs, at stable doses for at least

4 weeks before screening.

= 130 mg/dL (for primary
prevention patients®) and
=100 mg/dL (for those with
HeFH) and/or had a
secondary prevention
indication.®

Trial number CLEAR Harmony CLEAR Wisdom CLEAR Serenity CLEAR Tranquility (1002-048)
(acronym) (1002-040) (1002-047) (1002-046) (Ballantyne et al., 2018)
(Esperion Therapeutics data on (Esperion Therapeutics data on (Laufs et al., 2019)
file, 2018b; Ray et al., 2019a; Ray |file, 2019c; Goldberg et al., 2019)
et al., 2019b)
Eligibility Age = 18 years and fasting LDL-C | Age = 18 years with fasting LDL-C | Adult patients who had a Inclusion criteria:
criteria for 270 mg/dL at least 2 weeks before |at week —5 2100 mg/dL and fasting | history of statin intolerance® | Age > 18 years with a history of
participants screening visit; high CV risk?; on LDL-C value at week —1 with fasting LDL-C statin intolerance, treated with no

more than low-dose statin therapy?
(which could also include no statin),
and required additional LDL-C
lowering; fasting LDL-C = 100 mg/dL
or = 120 mg/dL if not on ezetimibe at
baseline.

Settings and
locations where
the data were
collected

114 clinical sites in 6 countries
(Canada, Germany, Netherlands,
Poland, UK, US).

86 clinical sites in 6 countries
(Canada, Germany, Poland,
Ukraine, UK, US.)

67 sites in 2 countries
(Canada and US).

90 sites in 3 countries (Canada,
Europe, and US)

Trial drugs (the
interventions
for each group
with sufficient
details to allow
replication,
including how
and when they
were
administered)
Intervention(s)
(n =[x]) and
comparator(s)

(n=[x])

Patients were randomly assigned in
a 2:1 ratio to receive either
bempedoic acid (n = 1,488) or
matching placebo (n = 742) for

52 weeks.

Follow-up visits were conducted at
weeks 4, 8, 12, 24, 36, and 52 and
included the obtaining of fasting
blood samples for biomarker
measurement.

Patients were randomised 2:1 to
bempedoic acid (n = 522) or
matching placebo (n = 257) orally
QD for 52 weeks.

Follow-up visits were conducted at
weeks 4, 8, 12, 24, 36, and 52.

Patients were randomised in
a 2:1 ratio to receive either
bempedoic acid (n = 234) or
matching placebo (n = 111)
OD for 24 weeks. Clinical
laboratory samples were
collected at weeks 4, 8, 12,
and 24 for fasting lipids
assessment and at weeks 12
and 24 for biomarker
assessment.

Patients were randomised in a 2:1
ratio to receive either oral
bempedoic acid 180 mg + ezetimibe
10 mg (n = 181) or matching
PBO+ezetimibe 10 mg (n = 88) QD
for 12 weeks. Follow-up visits were
conducted at weeks 4, 8, and 12.
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Trial number
(acronym)

CLEAR Harmony

(1002-040)

(Esperion Therapeutics data on
file, 2018b; Ray et al., 2019a; Ray
et al., 2019b)

CLEAR Wisdom

(1002-047)

(Esperion Therapeutics data on
file, 2019c; Goldberg et al., 2019)

CLEAR Serenity
(1002-046)
(Laufs et al., 2019)

CLEAR Tranquility (1002-048)
(Ballantyne et al., 2018)

Permitted and
disallowed
concomitant
medication

Permitted medications:

Patients were required to be on

stable LMT, including a maximally

tolerated statin, for at least 4 weeks
before screening. Stable LMT
included, but was not limited to,
monotherapies or combination
therapies of the following
treatments:

o Statins (atorvastatin, fluvastatin,
lovastatin, pravastatin,
pitavastatin, rosuvastatin,
simvastatin)®

¢ Selective cholesterol and/or bile
acid absorption inhibitors
(cholestyramine/cholestyramine,
colestipol, colesevelam
hydrochloride, ezetimibe)

¢ Fibrates (fenofibrate, bezafibrate,
ciprofibrate)

e PCSKO inhibitors (alirocumab,
ezetimibe [prohibited within
4 weeks before screening but
allowed as adjunctive therapy
starting at week 24])

o Other (ezetimibe+simvastatin
combination, where simvastatin
dose was < 40 mg/day;

Permitted medications:

Patients were required to be on

maximally tolerated LMT, including

a maximally tolerated statin either

alone or in combination with other

LMTs, at stable doses for at least

4 weeks before screening. Stable

LMT included but was not limited to,

monotherapies or combination

therapies of the following
treatments:

o Statins (atorvastatin, fluvastatin,
lovastatin, pravastatin,
pitavastatin, rosuvastatin,
simvastatin)®

¢ Selective cholesterol and/or bile
acid absorption inhibitors
(cholestyramine/cholestyramine,
colestipol, colesevelam
hydrochloride, ezetimibe)

o Fibrates (fenofibrate, bezafibrate,
ciprofibrate; at least 6 weeks
before screening)

e PCSKO9 inhibitors (alirocumab,
ezetimibe; patient must have
received 3 stable doses)

e Other (ezetimibe+simvastatin
combination, where simvastatin
dose was < 40 mg/day;

Permitted medications:
Patients could continue
stable LMT, when used for
= 4 weeks before screening
and LMT could be combined
with the following therapies:
e Selective cholesterol
absorption inhibitors

¢ Bile acid sequestrants

o Fibrates

e PCSKO inhibitors (if =2 3
doses were received
before screening)

¢ Niacin, either alone or in
combination

Patients tolerating very low-

dose statin therapy® were

permitted to continue statin

therapy throughout the study,

provided that the drug and

dose were stable and well

tolerated.

Disallowed medications:

o Gemfibrozil (in patients
receiving a very low-dose
statin)

Permitted medications:

Patients on low or very low-dose
statin? at screening could continue
statin therapy throughout the study
provided that the dose was stable

(= 4 weeks) and well tolerated. Other
allowed medications were:

e Stable LMT (for at least 4 weeks
before screening)

o Fibrates (if stable for at least
6 weeks before screening)

Use of any of the following
medications were allowed if started
before the randomisation visit as
defined below and were expected to
remain stable through completion of
the study: hormone replacement
therapy (= 6 weeks before day 1);
thyroid replacement therapy

(= 6 weeks before day 1); diabetes
medications (= 4 weeks before

day 1); obesity medications

(= 4 weeks before day 1).

Other concomitant medications and
doses had to have been stable for
2 weeks before screening and, if
possible, were not to be adjusted
during the study except for reasons
of safety.
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Trial number
(acronym)

CLEAR Harmony

(1002-040)

(Esperion Therapeutics data on
file, 2018b; Ray et al., 2019a; Ray
et al., 2019b)

CLEAR Wisdom

(1002-047)

(Esperion Therapeutics data on
file, 2019c; Goldberg et al., 2019)

CLEAR Serenity
(1002-046)
(Laufs et al., 2019)

CLEAR Tranquility (1002-048)
(Ballantyne et al., 2018)

atorvastatin+ezetimibe
combination)
Disallowed medications:
o Gemfibrozil
¢ Simvastatin = 40 mg/day

atorvastatin+ezetimibe

combination)
Disallowed medications:
o Gemfibrozil

¢ New or planned dose changes of
systemic corticosteroids

e Cholesteryl ester transfer protein
inhibitors within the last 2 years
before screening except for
evacetrapib within the last
3 months before screening

e Mipomersen (6 months before
screening)

¢ Simvastatin = 40 mg/day
(4 weeks before screening)

¢ Red yeast rice extract-containing
products are not allowed
(2 weeks before screening)

e Hormone or thyroid replacement
(6 weeks before randomisation)

¢ Diabetes or obesity medications
(4 weeks before randomisation)

Disallowed medications:

Patients were not to use the

following medications

(monotherapies or combination

therapies) before screening or at any

time during the study:

o Gemfibrozil (within 6 weeks prior
to screening)

e PCSKOQ inhibitors (within 4 months
prior to screening)

e Cholestin or red yeast rice-
containing products (within
2 weeks prior to screening)

o Statin dose exceeding the dose
defined above; or any new or
planned dose changes of
systemic corticosteroids (within
4 weeks prior to screening)

o Lomitapide or apheresis therapy;
probenecid or cyclosporine (within
3 months prior to screening)

o Mipomersen (within 6 months
prior to screening)

e CETP inhibitors within the last
2 years before screening except
for evacetrapib within the last
3 months prior to screening
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Trial number CLEAR Harmony CLEAR Wisdom CLEAR Serenity CLEAR Tranquility (1002-048)
(acronym) (1002-040) (1002-047) (1002-046) (Ballantyne et al., 2018)
(Esperion Therapeutics data on (Esperion Therapeutics data on (Laufs et al., 2019)
file, 2018b; Ray et al., 2019a; Ray |file, 2019c; Goldberg et al., 2019)
et al., 2019b)
¢ New or planned antiarrhythmia
medication(s) within 3 months
prior to screening
¢ Any experimental or
investigational drugs within
30 days before screening
Patients who enrolled in a study
of an experimental siRNA
inhibitor of PCSK9 were excluded.
Primary The primary endpoint was overall The primary endpoint was The primary endpoint was The primary endpoint was
outcomes safety, which was assessed percentage change from baseline to | percentage change from percentage change from baseline to
(including according to the incidence of AEs, |week 12 in LDL-C. baseline to week 12 in week 12 in LDL-C. LDL-C was
scoring changes in safety laboratory LDL-C. calculated directly using the
methods and variables, severity of AEs, and Friedewald formula, except in cases
timings of relation to the trial agent. of TG > 400 mg/DI or calculated
assessments) LDL-C = 50 mg/dL in these
instances, a direct measure of
LDL-C was conducted.
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levels of non—-HDL-C, TC, apo B,
and hsCRP from baseline to
week 12; percentage change from
baseline to week 24 in LDL-C.

weeks 12 and 24 in LDL-C.

Tertiary endpoints were absolute
change and percentage change
from baseline to week 52 in LDL-C;
percentage change from baseline to
weeks 24 and 52 in non—HDL-C,
TC, apo B, and hsCRP; percentage
change from baseline to weeks 12,
24, and 52, in TGs and HDL-C.
Additional analyses included the
proportion of patients who achieved
hsCRP <2 mg/L at weeks 12, 24,
and 52 for whom baseline hsCRP
was > 2 mg/L.

Safety endpoints included TEAEs,
clinical safety laboratories and vital
signs, and adjudicated CV event
rates.

apo B, hsCRP, triglycerides,
and HDL-C; absolute change
from baseline to weeks 12
and 24 in LDL-C; AEs.

Trial number CLEAR Harmony CLEAR Wisdom CLEAR Serenity CLEAR Tranquility (1002-048)
(acronym) (1002-040) (1002-047) (1002-046) (Ballantyne et al., 2018)

(Esperion Therapeutics data on (Esperion Therapeutics data on (Laufs et al., 2019)

file, 2018b; Ray et al., 2019a; Ray |file, 2019c; Goldberg et al., 2019)

et al., 2019b)
Other The principal secondary endpoint Secondary endpoints were Secondary endpoints were Secondary endpoints included
outcomes used | (principal efficacy endpoint) was the | percentage change from baseline to | percentage change from percentage changes from baseline
in the percentage change in the LDL-C week 24 in LDL-C; percentage baseline to week 24 in to week 12 in non—HDL-C, TC, apo
economic level from baseline to week 12. change from baseline to week 12 in |LDL-C; percentage change |B, hsCRP, TGs, and HDL-C. Tertiary
model/specified | Additional key secondary endpoints |non—HDL-C, TC, apo B, hsCRP; from baseline to weeks 12 endpoints included percentage and
in the scope were the percentage changes in the |absolute change from baseline to and 24 in non—-HDL-C, TC, absolute changes from baseline to

weeks 4 and 8 in LDL-C, non—
HDL-C, TC, TG, and HDL-C; and
absolute changes from baseline to
week 12 in LDL-C, non—-HDL-C, TC,
TG, and HDL-C. Safety included
TEAEs, clinical safety laboratory
results, physical examination
findings, vital sign measurements,
ECG readings, and weight
measurements.
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within the following subgroups: sex
(male vs. female), age (< 65 years
vs. 2 65 years and < 75 years vs.
=75 years), baseline CVD risk
category (ASCVD vs. no ASCVD
and HeFH vs. no HeFH), baseline
statin intensity (low or moderate vs.
high), baseline non-statin lipid-
lowering therapy (ezetimibe vs. non-
ezetimibe and fibrate vs. non-
fibrate); race (white vs. other),
baseline LDL-C category

(< 100 mg/dL vs. = 100 mg/dL),
history of diabetes (yes vs. no), BMI
(< 25, 25 to < 30, = 30 kg/m?),
region (North America, Europe).

within the following subgroups: sex
(male vs. female), age (< 65 vs.
=65 years and < 75 vs. 2 75 years),
baseline CVD risk category (HeFH
+/- ASCVD vs. ASCVD), baseline
statin intensity (low or moderate vs.
high), baseline LDL-C category
(<130 vs. 2130 to < 160 vs.

= 160 mg/dL); race (white vs. other),
history of diabetes (yes vs. no), BMI
(< 25, 25 to < 30, = 30 kg/m?),
region (North America, Europe).

change from baseline to
week 12 in LDL-C in the
following groups: CVD risk
category (primary vs.
secondary prevention),
baseline LDL-C category

(< 130 mg/dL, = 130 and
<160 mg/dL, = 160 mg/dL),
history of DM, age (< 65,
=65 to < 75, 2 75 years),
race, sex, BMI category

(< 25 kg/m?, 2 25 and

< 30 kg/m?, = 30 kg/m?), and
background LMT (statin, non-
statin, none).

Trial number CLEAR Harmony CLEAR Wisdom CLEAR Serenity CLEAR Tranquility (1002-048)
(acronym) (1002-040) (1002-047) (1002-046) (Ballantyne et al., 2018)

(Esperion Therapeutics data on (Esperion Therapeutics data on (Laufs et al., 2019)

file, 2018b; Ray et al., 2019a; Ray |file, 2019c; Goldberg et al., 2019)

et al., 2019b)
Preplanned Percentage change from baseline in | Percentage change from baseline in | Subgroup analyses were Subgroup analyses for the primary
subgroups LDL-C at week 12 was analysed LDL-C at week 12 was analysed performed for the percentage | efficacy variable were performed for

the following groups: baseline LDL-C
category (< 130 mg/dL, = 130 to

< 160 mg/dL, = 160 mg/dL); history
of diabetes; age (< 65 years, = 65 to
< 75 years, 2 75 years); race (white
vs. non-white); sex; region (North
America vs. Europe); BMI category
(< 25 kg/m?, 25 to < 30 kg/m?,

= 30 kg/m?); and background LMT
(statin vs. other).

AE = adverse event; apo B = apolipoprotein B; ASCVD = atherosclerotic cardiovascular disease; BMI = body mass index; CHD = coronary heart disease; CV = cardiovascular; CVD = cardiovascular
disease; DM = diabetes mellitus; HDL-C = high-density lipoprotein cholesterol; HeFH = heterozygous familial hypercholesterolaemia; hsCRP = high-sensitivity C-reactive protein; LDL-C = low-
density lipoprotein cholesterol; LMT = lipid-modifying therapy; PCSK9 = Proprotein convertase subtilisin/kexin type 9; QD = once daily; TC = total cholesterol; TEAE = treatment-emergent adverse
event; TG = triglycerides; UK = United Kingdom; US = United States.
@ Defined as either diagnosis of HeFH or ASCVD (with established CHD or CHD risk equivalents).
b Average daily doses < 40 mg prior to protocol amendment and < 40 mg after amendment.

¢ Defined as the inability to tolerate at least two statins, one at a low dose, owing to a prior adverse event that started or increased during statin therapy and resolved or improved when statin therapy

was discontinued.

¢ Patients who required lipid-lowering therapy based on national guidelines.

4 Patients with coronary artery disease, symptomatic peripheral arterial disease, and/or cerebrovascular atherosclerotic disease.

¢ Very low-dose statin therapy was defined as an average daily dose of rosuvastatin < 5 mg, atorvastatin < 10 mg, simvastatin < 10 mg, lovastatin < 20 mg, pravastatin < 40 mg, fluvastatin < 40 mg,

or pitavastatin < 2 mg.
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In summary, a pooled analyses of the four phase 3 trials including 3,623 patients, treatment with
bempedoic acid lowered LDL-C significantly more than did placebo at week 12 (Banach et al., 2019).
In particular:

e Absolute mean reduction from baseline to week 12 in LDL-C was greater in patients treated
with bempedoic acid compared with placebo

e Reductions in LDL-C were observed at the first post-baseline study visit (week 4) and were
maintained through the last measurement time point (52 weeks in the ASCVD/HeFH on statins
pool and 24 weeks in the statin intolerant pool)

e Subgroup analyses demonstrated significantly greater LDL-C lowering with bempedoic acid
compared with placebo for most demographic, disease-related, and background-therapy
subgroups (P = < 0.01).

The high-sensitivity C-reactive protein (hsCRP) was included as a secondary endpoint in the phase 3
clinical trial programme, among other key secondary markers of CVD, including non—HDL-C, TC, and
apo B. Numerous studies have demonstrated that an elevation of hsCRP, an important biomarker of
inflammation, has been associated with increased cardiovascular risk (Bikdeli, 2011; Vidula et al.,
2008), and lowering hsCRP with statin therapy, independent of the level of LDL-C achieved with the
statin treatment, has been associated with reduced CV events in some cardiovascular outcomes trials
(Ridker et al., 2008). Newer prospective interventional data using a direct treatment of inflammation, an
IL-1 beta monoclonal antibody, demonstrated a significant reduction in ASCVD events and helped
confirm the direct role of inflammation in ASCVD risk (Ridker et al., 2018; Ridker et al., 2017). The
hsCRP data provide supporting scientific evidence of a biological effect.

Phase 2 bempedoic acid trials

The clinical effectiveness and safety evidence from two bempedoic acid trials identified as relevant to
the NICE decision problem are summarised below and in Table 12 (Ballantyne et al., 2016; Thompson
et al., 2016).

A phase 2b, randomised, double-blind, active comparator-controlled, parallel-group study was
conducted to compare two doses of bempedoic acid, alone or combined with ezetimibe, versus.
ezetimibe monotherapy for lowering LDL-C (Phase 2 study 1002-008; (Thompson et al., 2016). This
trial consisted of a 5-week washout period and a 5-week single-blind, placebo run-in during the
screening period. Selected patients were stratified (1:1) by history of statin intolerance and randomised
at week 0 in a 4:4:4:1:1 ratio to QD treatment with capsules containing bempedoic acid 120 mg,
bempedoic acid 180 mg, ezetimibe, bempedoic acid 120 mg plus ezetimibe, or bempedoic acid 180 mg
plus ezetimibe for 12 weeks (Thompson et al., 2016).

A phase 2b, multicentre, double-blind, parallel-group, placebo-controlled, trial compared the lipid-
lowering efficacy of bempedoic acid versus placebo as an add-on therapy to statins in patients with
hypercholesterolaemia (Phase 2 study 1002-009; (Ballantyne et al., 2016). This trial consisted of a 6-
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week screening and washout phase and a 12-week treatment phase. Patients were randomised in a
1:1:1 ratio to bempedoic acid 120 mg, bempedoic acid 180 mg, or placebo QD for 12 weeks in addition
to ongoing low- or moderate-intensity statin therapy (atorvastatin 10 mg or 20 mg; simvastatin 5 mg,
10 mg, or 20 mg; rosuvastatin 5 mg or 10 mg; or pravastatin 10 mg, 20 mg, or 40 mg). Patients were
stratified by history of statin intolerance, defined as discontinuation of = 1 statins at any dose because
of muscle-related symptoms (Ballantyne et al., 2016).
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Table 12. Methodology of phase 2 trials reporting 12-week LDL-C data for bempedoic acid 180 mg
Trial number Phase 2 Study 1002-008 Phase 2 Study 1002-009
(acronym) (Thompson et al., 2016) (Ballantyne et al., 2016)

Location 70 clinical sites in US 41 clinical sites in the US

Trial design

Randomised, double-blind, active comparator-
controlled, parallel-group consisting of a 6-week
screening phase and a 12-week double-blind
treatment period. The trial compared the efficacy
and safety of bempedoic acid monotherapy and
combination therapy with ezetimibe 10 mg vs.
ezetimibe monotherapy among
hypercholesterolemic patients with or without a
history of statin-related muscle symptoms.
Patients were stratified (1:1) by history of statin
intolerance and randomised at week O in a
4:4:4:1:1 ratio to treatment with bempedoic acid
or ezetimibe monotherapy or combination
therapy.

Multicentre, double-blind, parallel-group, placebo-controlled
trial consisting of a 6-week screening and washout phase and
a 12-week treatment phase. The trial assessed the efficacy of
bempedoic acid vs. PBO when added to ongoing statin
therapy in patients with hypercholesterolaemia.

Patients were randomised in a 1:1:1 ratio to bempedoic acid
120 mg, bempedoic acid 180 mg, or placebo QD for 12 weeks
in addition to ongoing statin therapy.

Patients were stratified by history of statin intolerance, defined
as discontinuation of = 1 statin at any dose because of
muscle-related symptoms.

Eligibility criteria for participants

Inclusion criteria:

¢ Medically stable, hypercholesterolemic
patients aged 18-80 years with a BMI of 18-
45 kg/m?2.

e Fasting, calculated LDL-C values = 130 and
< 220 mg/dL and a fasting TG level
< 400 mg/dL after washout of lipid-regulating
drugs.

o Statin-tolerant and statin-intolerant patients.?

o Administration of 1 statin at the lowest
approved daily dose.” Treatment with less
than the lowest approved daily dose of a
statin (i.e., skipping days) was considered

Inclusion criteria:

¢ Hypercholesterolemic adult patients aged 18-80 years with
a BMI of 18-45 kg/m? who were on stable statin therapy®

e Fasting, calculated LDL-C levels from 115-220 mg/dL and a
fasting TG level of < 400 mg/dL after washout of lipid-
regulating agents other than the statins listed previously

Exclusion criteria:

¢ Clinically significant CVD within 12 months of screening,
including but not limited to ACS, stroke, TIA, carotid or
peripheral artery disease, or cardiac arrhythmias

e Current clinically significant CVD including decompensated
heart failure, uncontrolled hypertension, or cardiac
arrhythmias
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Trial number
(acronym)

Phase 2 Study 1002-008
(Thompson et al., 2016)

Phase 2 Study 1002-009
(Ballantyne et al., 2016)

equivalent to not tolerating 1 statin at the
lowest approved daily dose.

Exclusion criteria:

e Clinically significant CVD (including ACS,
stroke, TIA, carotid or peripheral artery
disease, decompensated heart failure,
uncontrolled hypertension, or cardiac
arrhythmias)

e T1DM; uncontrolled T2DM

¢ Non-statin-related musculoskeletal
complaints or patients reporting new or
worsening unexplained muscle-related AEs
during the run-in period

¢ Uncorrected hypothyroidism

o Liver or renal dysfunction

e Unexplained CK elevations off statin
treatment > 3 times the ULN

¢ Ingested < 80% of drug during single-blind
run-in; or used anticoagulants, systemic
corticosteroids, cyclosporine, metformin, or
thiazolidinediones within 3 months of
screening

o History of liver or muscle enzyme elevation that occurred

during statin therapy and resolved after statin
discontinuation

T1DM; uncontrolled T2DM

History of long-term muscle symptoms difficult to
differentiate from myalgia or current muscle symptoms that
may have been due to ongoing statin therapy

Uncontrolled hypothyroidism, liver or renal dysfunction; GIT
disorders affecting drug absorption, unexplained CK;
elevations

Use of anticoagulants, colchicine, systemic corticosteroids,
digoxin, potent cytochrome P450 3A4 inhibitors or inducers,
metformin, or thiazolidinediones within 4 weeks of
screening

Settings and locations where the
data were collected

See location

See location

Trial drugs (the interventions for
each group with sufficient details to
allow replication, including how and
when they were administered)

Intervention(s) (n = [x]) and
comparator(s) (n = [x])

Patients were stratified (1:1) by history of statin

intolerance and randomised at week 0 in a

4:4:4:1:1 ratio to QD treatment for 2 weeks with:

e Bempedoic acid 120 mg (n = 100)
e Bempedoic acid 180 mg (n = 100)

Patients were randomised in a 1:1:1 ratio to:

e Bempedoic acid 120 mg (n = 44)

e Bempedoic acid 180 mg (n = 45)

e Matching placebo (n = 45)

Capsules were given QD for 12 weeks in addition to ongoing
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Trial number
(acronym)

Phase 2 Study 1002-008
(Thompson et al., 2016)

Phase 2 Study 1002-009
(Ballantyne et al., 2016)

e Ezetimibe 10 mg (n = 90)

e Bempedoic acid 120 mg plus ezetimibe 10 mg
(n=100), or

e Bempedoic acid 180 mg plus ezetimibe 10 mg
(n =100)

statin therapy

Permitted and disallowed
concomitant medication

Disallowed medication:

Patients were required to washout all drugs or
dietary supplements taken for lipid regulation
during the 5 weeks before randomisation and
abstained from these drugs and supplements
throughout the study. This included, but was not
limited to, monotherapies or combination
therapies containing the following compounds:

o Statins (atorvastatin, fluvastatin, lovastatin,
pravastatin, pitavastatin, rosuvastatin,
simvastatin)

¢ Selective cholesterol and/or bile acid
absorption inhibitors (cholestyramine,
colestipol, colesevelam hydrochloride)

o Fibrates (gemfibrozil, fenofibrate, clofibrate)

o Supplements (artichoke extract, psyllium,
garlic extract, green tea extract, niacin,
sitostanol, beta-sitosterol, red yeast rice,
coenzyme Q10, pantethine, policosanol)

o Other (niacin, ezetimibe, omega-3-acid ethyl
esters)

Patients were prohibited from using

monotherapies or combination therapies

containing the compounds listed below within

3 months before screening, and were prohibited

from using them during the study:

Permitted medication:

Patients had to be taking the following stable statin therapy
daily for at least 3 months before screening: atorvastatin

(10 mg or 20 mg), simvastatin (5 mg, 10 mg, or 20 mg),
rosuvastatin (5 mg or 10 mg), and pravastatin (10 mg, 20 mg,
or 40 mg).

Use of the following medications had to be stable for a
minimum of 5 weeks before randomisation and, if possible,
was not to be adjusted during the study except for reasons of
safety: postmenopausal hormone therapy; antihypertensive
agents, and thyroid hormone supplements.

Use of antiobesity agents was to be stable for a minimum of
6 months before randomisation and, if possible, was not to be
adjusted during the study except for reasons of safety.
Disallowed medication:

o Statins (fluvastatin, lovastatin, and pitavastatin)

o Selective cholesterol and/or bile acid absorption inhibitors
(cholestyramine, colestipol, colesevelam hydrochloride)

o Fibrates (gemfibrozil, fenofibrate, clofibrate, bezafibrate,
ciprofibrate)

e Supplements (artichoke extract, psyllium, garlic extract,
green tea extract, niacin, sitostanol, beta-sitosterol, red
yeast rice, coenzyme Q10, pantethine, policosanol)

¢ Other (lomitapide, mipomersen, niacin, ezetimibe, omega-
3-acid ethyl esters)
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Trial number
(acronym)

Phase 2 Study 1002-008
(Thompson et al., 2016)

Phase 2 Study 1002-009
(Ballantyne et al., 2016)

¢ Anticoagulants, including warfarin and other
vitamin K antagonists, factor Xa inhibitors,
and direct thrombin inhibitors

e Cyclosporine
e Systemic corticosteroids
e Metformin

e Thiazolidinediones (pioglitazone and
rosiglitazone)

¢ Anticoagulants, including warfarin and other vitamin K
antagonists, factor Xa inhibitors, and direct thrombin
inhibitors

¢ Colchicine

e Systemic corticosteroids

¢ Digoxin or substances containing digitalis

e Potent CYP3A4 inhibitors and CYP3A4 inducers

e Metformin

¢ Thiazolidinediones (pioglitazone and rosiglitazone)

Primary outcomes (including
scoring methods and timings of
assessments)

The primary endpoint was percentage change in
the LDL-C level from baseline to week 12 in
patients treated with bempedoic acid vs.
ezetimibe monotherapy.

The primary efficacy endpoint was the percentage change in
calculated LDL-C from baseline to week 12.

Other outcomes used in the
economic model/specified in the
scope

Secondary endpoints included dose-response

relationship between bempedoic acid and the
percentage change in LDL-C from baseline to
week 12, the percentage change in LDL-C from
baseline to week 12 in patients treated with
bempedoic acid plus ezetimibe vs. ezetimibe
alone, and the percentage change from baseline
to week 12 for all treatment groups in LDL
particle number, apo B, TC, non—HDL-C,
HDL-C, HDL particle number, TG, VLDL particle
number, and high-sensitivity CRP.

Safety assessments included TEAEs, clinical
laboratory tests, physical examination findings,
vital signs, ECG readings, weight, and ankle and
waist circumference measurements.

Secondary endpoints included the percentage change from
baseline to week 12 in apo B, non—HDL-C, TC, LDL particle
number, HDL-C, HDL particle number, apo A-1, TG, VLDL
particle number, and hsCRP.

Safety assessments included TEAEs, clinical laboratory tests,
physical examination findings, vital signs, ECG readings,
weight, and ankle and waist circumference measurements.

Preplanned subgroups

NR

NR
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ACS = acute coronary syndromes; AE = adverse event; Apo A-1; apolipoprotein A-1; Apo B = apolipoprotein B; BMI = body mass index; CK = creatine kinase; CVD = cardiovascular disease;
ECG = electrocardiogram; GIT = gastrointestinal; HDL = high-density lipoprotein; HDL-C = high-density lipoprotein cholesterol; hsCRP = high-sensitivity C-reactive protein; LDL = low-density
lipoprotein; LDL-C = low-density lipoprotein cholesterol; NR = not reported; PBO = placebo; QD = once daily; T1DM = type 1 diabetes mellitus; T2DM = type 2 diabetes mellitus; TC = total
cholesterol; TEAE = treatment-emergent adverse events; TG = triglyceride; TIA = transient ischaemic attack; ULN = upper limit of normal; VLDL = very low-density lipoprotein.

a Statin intolerance was defined as the inability to tolerate > 2 statins because of muscle-related symptoms such as pain, weakness, or cramping that began or increased during statin therapy and
resolved on statin discontinuation.

bDefined as rosuvastatin 5 mg, atorvastatin 10 mg, simvastatin 10 mg, lovastatin 20 mg, pravastatin 40 mg, fluvastatin 40 mg, or pitavastatin 2 mg.

¢ Stable statin therapy was defined as use of atorvastatin (10 or 20 mg), simvastatin (5, 10, or 20 mg), rosuvastatin (5 or 10 mg), or pravastatin (10, 20, or 40 mg) for at least 3 months before
screening.

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved Page 61 of 221



B.2.3.2.2 Baseline characteristics

Phase 3 bempedoic acid trials

Table 13 presents baseline characteristics of the patients included in the phase 3 bempedoic acid trials.

In CLEAR Harmony, a total of 2,230 patients were included in the intention-to-treat (ITT) population and
most patients were white (95.9%), had a history of ASCVD (97.6%), and were enrolled at European
sites (65.6%). A greater proportion were male (73.0%), but patients were evenly distributed by sex
across the treatment groups (bempedoic acid: 73.9%; placebo: 71.3%). The mean age of patients was
66.1 years (bempedoic acid: 65.8 years; placebo: 66.8 years). Baseline characteristics were similar
between both populations, with no notable differences of distribution between treatment arms except
for age (P = 0.02); the difference in age between the two groups was not considered to be clinically
important. Overall, 6.6% used low-intensity therapy, 43.5% used moderate-intensity therapy, and 49.9%
used high-intensity therapy. A total of 172 patients (7.7%) were receiving ezetimibe either alone or in
combination with statins, and 80 patients (3.6%) were receiving fibrates. The mean (+ standard
deviation [SD]) LDL-C level at baseline was 103.2+ 29.4 mg/dL (Ray et al., 2019b).

In CLEAR Wisdom, 779 patients were included in the ITT population. Demographic characteristics and
efficacy parameters, including lipoproteins and hsCRP, were similar between treatment groups in the
full analysis set (FAS) with no notable differences between groups. A greater percentage of men
(63.7%) were included in the FAS but patients were evenly distributed by sex across the treatment
groups (bempedoic acid: 65.4%; placebo: 62.8%). The mean age of the patients was 64.3 years and
most patients were white (94.4%). Most patients (94.5%) had a diagnosis of ASCVD while a few patients
(5.5%) had a diagnosis of HeFH (with or without ASCVD). Regarding background use of statin therapy,
15.1% were on low-intensity doses of statins or no statin, 31.8% were on moderate-intensity statins,
and 53.0% of patients were on high-intensity statins. The mean (SD) LDL-C level at baseline was 119.4
(37.7) mg/dL in the bempedoic acid arm and 122.4 (38.3) in the placebo arm (Esperion Therapeutics
data on file, 2019c.; Goldberg et al., 2019).

In CLEAR Serenity, of the 345 patients that were randomised, a higher proportion were white (89%),
female (56.2%), and had a mean age of 65.2 years. A higher proportion of patients were enrolled for
primary versus secondary prevention (61.2% and 38.8%, respectively). Few patients had HeFH (2%),
and a history of diabetes mellitus and/or hypertension was common in both treatment arms. Patient
demographics and baseline characteristics were generally balanced between treatment groups except
for a significant difference in estimated glomerular filtration rate category (P = 0.044), with a greater
proportion of patients with normal renal function in the bempedoic acid group and a greater proportion
of patients with mild or moderate renal impairment in the placebo group. At baseline, mean (SD) LDL-C
was 158.5 (40.4) in the bempedoic acid arm and 155.6 (38.8) in the placebo arm. Regarding
background use of LMT, a greater proportion of patients were not on any LMT (bempedoic acid arm:
56.8%; placebo arm: 60.4%), 35.5% of patients in the bempedoic acid arm and 29.7% in placebo arm
had non-statin while 7.7% of patients on bempedoic acid and 9.9% of those on placebo were on very
low-dose statin (Laufs et al., 2019).
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In CLEAR Tranquility a total of 269 patients met the study criteria and were randomised to receive
treatment with bempedoic acid (n=181) or placebo (n=88). Demographics and baseline
characteristics were similar between treatment groups in most respects. The mean age of the study
population was 63.8 years, and most were white (89.2%), non-Hispanic or Latino (75.5%), and female
(61.3%). Approximately 25.0% of patients had pre-existing cardiac disorder and most patients entered
the study with a diagnosis of hypertension (60.2%). Mean baseline LDL-C, non—-HDL-C, apo B, and
TGs were slightly higher in the bempedoic acid treatment group (129.8, 162.4, 123.3, 153 mg/dL,
respectively) compared with placebo (123, 151.6, 115.8, 135.5 mg/dL, respectively). Concomitant LMT
(in addition to ezetimibe) was used by 44.8% of patients (47.5% bempedoic acid, 39.1% placebo). More
patients in the bempedoic acid group (32.6%) were receiving concomitant statin therapy compared with
those in the placebo group (27.6%) (Ballantyne et al., 2018).
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Table 13.

Patient characteristics in phase 3 bempedoic acid trials, by treatment arm

Trial number

CLEAR Harmony (1002-040)

CLEAR Wisdom (1002-047)

CLEAR Serenity (1002-046)

CLEAR Tranquility

(acronym) (Esperion Therapeutics data on | (Esperion Therapeutics data | (Esperion Therapeutics data | (1002-048) (Ballantyne
Baseline file, 2018b; Ray et al., 2019a; on file, 2019¢; Goldberg et al., | on file, 2018c; Laufs et al., etal., 2018)
characteristic Ray et al., 2019b) 2019) 2019)
Bempedoic Placebo Bempedoic Placebo Bempedoic Placebo Bempedoic | Placebo
acid 180 mg acid 180 mg acid 180 mg acid
Number randomised | 1,488 742 522 257 234 111 181 88
Age, years, mean 65.8 (9.1) 66.8 (8.6) 64.1 (8.8) 64.7 (8.7) 65.2 (9.7) 65.1 (9.2) 63.8 (10.8) | 63.7
(SD) (11.3)
Male, no. (%) 1,099 (73.9) 529 (71.3) 328 (62.8) 168 (65.4) 101 (43.2) 50 (45) 72 (39.78) | 32(36.4)
Race, no. (%)
Black or African 42 (2.8) 15 (2.0) 24 (4.6) 12 (4.7) 16 (6.8) 10 (9) 11 (6.1) 10 (11.4)
American
White 1,423 (95.6) 716 (96.5) 491 (94.1) 244 (94.9) 211 (90.2) 96 (86.5) 165(91.2) | 75(85.2)
BMI, kg/m?, mean 29.74 (4.919) 29.40 (4.935) | 30.0(5.2) 30.6 (5.0) 30.1 (5.8) 30.6 (5.2) 29.5 (4.7) 30.5
(SD) (5.8)
CV risk factor, no. (%)
Primary prevention NR NR NR NR 144 (61.5) 67 (60.4) NR NR
Secondary NR NR NR NR 90 (38.5) 44 (39.6) NR NR
prevention
ASCVD 1,449 (97.4) 727 (98.0) NR NR NR NR NR NR
ASCVD only 1,415 (95.1) 707 (95.3) 495 (94.8) 241 (93.8) NR NR NR NR
HeFH 56 (3.8) 23 (3.1) NR NR 4(1.7) 3(2.7) NR NR
HeFH with/without 73 (4.9) 35 (4.7) 27 (5.2) 16 (6.2) NR NR NR NR
ASCVD
Cardiac disorder, n NR NR NR NR NR NR 49 (27.1) 22 (25.0)
(%)
DM 425 (28.6) 212 (28.6) 155 (29.7) 81 (31.5) 63 (26.9) 26 (23.4) 35 (19.3) 17 (19.3)
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Trial number

CLEAR Harmony (1002-040)

CLEAR Wisdom (1002-047)

CLEAR Serenity (1002-046)

CLEAR Tranquility

(acronym) (Esperion Therapeutics data on | (Esperion Therapeutics data | (Esperion Therapeutics data | (1002-048) (Ballantyne
Baseline file, 2018b; Ray et al., 2019a; on file, 2019¢c; Goldberg et al., | on file, 2018c; Laufs et al., et al., 2018)
characteristic Ray et al., 2019b) 2019) 2019)
Bempedoic Placebo Bempedoic Placebo Bempedoic Placebo Bempedoic | Placebo
acid 180 mg acid 180 mg acid 180 mg acid
HTN 1,174 (78.9) 594 (80.1) 438 (83.9) 224 (87.2) 158 (67.5) 75 (67.6) 111 (61.3) 51 (58.0)
Impaired fasting NR NR 9(1.7) 5(1.9) NR NR NR NR
glucose
Lipid measures at baseline, mg/dL, mean (SD)
TC 179.7 (35.1) 178.6 (35.6) 202.1 (42.7) 204.8 (46.1) 245.7 (47.3) 241.1(44.3) 218.2 208.6
(35.9) (35.7)
LDL-C 103.6 (29.1) 102.3 (30.0) 119.4 (37.7) 122.4 (38.3) 158.5 (40.4) 155.6 (38.8) | 129.8 123.0
(30.9) (27.2)
Non-HDL-C 130.9 (33.7) 129.4 (33.9) 150.7 (42.7) 153.7 (44.4) 193.5 (45.1) 190.7 (43.8) | 162.4 151.6
(35.4) (32.7)
HDL-C 48.7 (11.9) 49.3 (11.5) 51.4 (12.9) 51.1 (13.1) 52.2 (14.5) 50.4 (14.4) 55.8 (16.3) | 57.1
(21.3)
Apo B 88.5 (21.6) 86.8 (21.8) 116.2 (29.6) 118.6 (30.5) 141.0 (31.6) 141.9 (30.4) | 123.3 115.8
(26.5) (23.5)
TG, median (IQR), 126 (98-166) 123 (96-170) | 139.3 (102.5- | 143.0 (106.0- | 156.5 (114.5- 164 (120- 153.0 135.5
mg/dL 190.0) 189.0) 219) 225.5) (112.0- (99.8-
209.0) 175.8)
hsCRP, median 1.49 (0.74-3.28) | 1.51 (0.79- 1.61 (0.87- 1.88 (0.92- 2.92 (1.34-5.29) | 2.78 (1.21- 221(1.10- | 2.26
(IQR), mg/dL 3.33) 3.46) 3.79) 5.15) 4.00) (1.06-
4.50)
LMT at Baseline, no. (%)
Statins with or 1,485 (99.8) 742 (100) 470 (90.0) 228 (88.7) NR NR NR NR
without other LMTs
Statins only 1,271 (85.4) 641 (86.4) 416 (79.7) 196 (76.3) 18 (7.7) 11 (9.9) NR NR
Statins with other 214 (14.4) 101 (13.6) 54 (10.3) 32 (12.5) NR NR NR NR
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Trial number

CLEAR Harmony (1002-040)

CLEAR Wisdom (1002-047)

CLEAR Serenity (1002-046)

CLEAR Tranquility

(acronym) (Esperion Therapeutics data on | (Esperion Therapeutics data | (Esperion Therapeutics data | (1002-048) (Ballantyne
Baseline file, 2018b; Ray et al., 2019a; on file, 2019¢c; Goldberg et al., | on file, 2018c; Laufs et al., et al., 2018)
characteristic Ray et al., 2019b) 2019) 2019)
Bempedoic Placebo Bempedoic Placebo Bempedoic Placebo Bempedoic | Placebo
acid 180 mg acid 180 mg acid 180 mg acid
LMT
Very low-dose statin | NR NR NR NR 18 (7.7) 11 (9.9) NR NR
No LMT 2 (0.1 0 30 (5.7) 14 (5.4) 133 (56.8) 67 (60.4) NR NR
Other LMT only 1(0.1 0 22 (4.2) 15 (5.8) 83 (35.5) 33 (29.7) NR NR
(non-statin)
Concomitant LMT, no. (%)
Statin 1,485 (99.8) 742 (100) 470 (90.0) 228 (88.7) NR NR 59 (32.6) 25 (28.4)
Ezetimibe 116 (7.8) 56 (7.5) 38 (7.3) 24 (9.3) 1(0.4) 1(0.9)
Fibrate 54 (3.6) 26 (3.5) 26 (5.0) 19 (7.4) 2(0.9) 0 7(3.9) 3(3.4)
Nicotinic acid NR NR NR NR NR NR 3(1.7) 4 (4.6)
Bile acid NR NR NR NR NR NR 1(0.6) 1(1.1)
sequestrant
Other® NR NR NR NR NR NR 19 (10.5) 8(9.2)
None 2(0.1) 0 NR NR NR NR NR NR
Statin therapy intensity, no. (%)
Low 100 (6.7) 48 (6.5) 78 (14.9) 40 (15.6) NR NR NR NR
Moderate 646 (43.4) 324 (43.7) 166 (31.8) 82 (31.9) NR NR NR NR
High 742 (49.9) 370 (49.9) 278 (53.3) 135 (52.5) NR NR NR NR
eGFR category at baseline, no. (%)
Normal: 320 (21.5) 167 (22.5) 107 (20.5) 56 (21.8) 58 (24.8) 16 (14.4) 45 (24.9) 17 (19.3)
= 90 mL/min/1.73 m?
Mild renal 946 (63.6) 468 (63.1) 338 (64.8) 164 (63.8) 139 (59.4) 69 (62.2) 110 (60.8) | 57 (64.8)
impairment: 60 to
< 90 mL/min/1.73 m?
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Trial number

CLEAR Harmony (1002-040)

CLEAR Wisdom (1002-047)

CLEAR Serenity (1002-046)

CLEAR Tranquility

(acronym) (Esperion Therapeutics data on | (Esperion Therapeutics data | (Esperion Therapeutics data | (1002-048) (Ballantyne
Baseline file, 2018b; Ray et al., 2019a; on file, 2019¢c; Goldberg et al., | on file, 2018c; Laufs et al., et al., 2018)
characteristic Ray et al., 2019b) 2019) 2019)
Bempedoic Placebo Bempedoic Placebo Bempedoic Placebo Bempedoic | Placebo
acid 180 mg acid 180 mg acid 180 mg acid
Moderate renal 222 (14.9) 107 (14.4) 77 (14.8) 37 (14.4) NR NR NR NR
impairment: 30 to
< 60 mL/min/1.73 m?
Severe renal NR NR 1(0.2) 1(0.4) NR NR NR NR
impairment: 15 to
< 30 mL/min/1.73 m?
Renal impairment: < | NR NR NR NR 37 (15.8) 26 (23.4) 26 (14.4) 14 (15.9)
60 mL/min/1.73 m?
Reasons for statin intolerance, no. (%)
Muscle symptoms NR NR NR NR 217 (92.7) 105 (94.6) NR NR
GIT symptoms NR NR NR NR 26 (11.1) 9 (8.1) NR NR
Elevated liver NR NR NR NR 15 (6.4) 7 (6.3) NR NR
enzymes
Generalised fatigue | NR NR NR NR 12 (5.1) 3(2.7) NR NR
Cognitive decline NR NR NR NR 7 (3.0) 3(2.7) NR NR
Elevated CK NR NR NR NR 2(0.9) 1(0.9) NR NR
Depression NR NR NR NR 1(0.4) 0 NR NR

apo B = apolipoprotein B; ASCVD = atherosclerotic cardiovascular disease; BMI = body mass index; CHD = coronary heart disease; CK = creatine kinase; CVD = cardiovascular disease;
CV = cardiovascular; DM = diabetes mellitus; ECG = echocardiogram; eGFR = estimated glomerular filtration rate; GIT = gastrointestinal; HDL-C = high-density lipoprotein cholesterol;
HeFH = heterozygous familial hypercholesterolaemia; hsCRP = high-sensitivity C-reactive protein; HTN = hypertension; IQR = interquartile range; LDL-C = low-density lipoprotein cholesterol;

LMT = lipid-modifying therapy; Ml = myocardial infarction; NR = not reported; TC = total cholesterol; TG = triglycerides.

2 Peripheral vascular disease.

®Includes fish oil, eicosapentaenoic acid ethyl ester, omega-3 fatty acids, salmon oil, and sitosterol.
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Phase 2 bempedoic acid trials

Phase 2 study 1002-008

In total, 223 patients were included in the safety population of a phase 2b trial of bempedoic acid.
Demographic and baseline characteristics were similar across treatment groups for all randomised
patients with no notable differences of distribution between treatment arms. All treatment groups had a
greater proportion of females (bempedoic acid: 51%; bempedoic acid+ezetimibe: 54%; ezetimibe 52%),
white or Caucasians (bempedoic acid: 91%; bempedoic acid+ezetimibe: 92%; ezetimibe 88%) and non-
Hispanic or Latinos (bempedoic acid: 85%; bempedoic acid+ezetimibe: 92%; ezetimibe: 90%). Age was
similar across the treatment groups. The mean age of patients was 59 years in the bempedoic acid and
bempedoic acid+ezetimibe groups and 60 years in the ezetimibe group. The mean LDL-C value at
baseline was slightly similar in the bempedoic acid group (166 mg/dL), the bempedoic acid+ezetimibe
group (162 mg/dL) and the ezetimibe group (165 mg/dL). Most patients across the treatment groups
had a moderate or low National Cholesterol Education Program Adult Treatment Panel Il risk category
(Thompson et al., 2016). Table 14 presents baseline characteristics of the patients who received
bempedoic acid 180 mg or control therapy in the phase 2 bempedoic acid trial.

Table 14.  Patient characteristics in phase 2 study 1002-008 by treatment
arm

Baseline characteristic Bempedoic acid | Bempedoic acid | Ezetimibe 10 mg
180 mg 180 mg +
ezetimibe 10 mg

Number randomised (statin 100 (51) 24 (12) 99 (51)
intolerant)
Age 59 (9) 59 (9) 60 (10)
Male, no. (%) 49 (49) 11 (48) 45 (46)
Race, no. (%)

White 91 (91) 22 (92) 87 (88)
Ethnicity, no. (%)

Not Hispanic or Latino 85 (85.0) 22 (92) 89 (90)
Weight (kg) 89 (19) 83 (22) 85 (17)
BMI, kg/m? 31 (5) 28 (5) 30 (5)
SBP (mmHg) 125 (12) 119 (12) 126 (12)
DBP (mmHg) 78 (7) 76 (9) 78 (7)
TC, mg/dL 253 (33) 246 (32) 248 (32)
LDL-C, mg/dL 166 (24) 162 (27) 165 (25)
HDL-C, mg/dL 52 (13) 52 (16) 49 (12)
TG, median (min.-max.), mg/dL 162 (38-371) 151 (50-343) 163 (64-434)
hsCRP, median (min.-max.) mg/L? | 2.50 (0.1-20.3) 2.60 (0.3-31.7) 1.25(0.2-4.7)
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Baseline characteristic Bempedoic acid | Bempedoic acid | Ezetimibe 10 mg
180 mg 180 mg +
ezetimibe 10 mg

NCEP ATP-lll risk category, no. (%)

Very high 7(7) 2 (8) 8 (8)

High 10 (10) 2 (8) 11 (11)
Moderate 49 (49) 11 (46) 48 (49)
Low 34 (34) 9 (38) 32 (32)

BMI = body mass index; DBP = diastolic blood pressure; HDL-C = high-density lipoprotein cholesterol; hsCRP = high-sensitivity
C-reactive protein; LDL-C = low-density lipoprotein cholesterol; NCEP ATP-IIl = National Cholesterol Education Program Adult
Treatment Panel ll; SBP = systolic blood pressure; SD = standard deviation; TC = total cholesterol; TG = triglycerides.

Note: the following additional arms were included in phase 2 study 1002-008, which are not relevant to the decision problem:
bempedoic acid 120 mg and bempedoic acid 120 mg + ezetimibe 10 mg.

NCEP ATP-lll Risk Category: Very high = CHD and two or more risk factors; High = CHD or CHD risk equivalents;
Moderate = two or more risk factors; Low = 0-1 risk factors.

Values are mean (SD), unless otherwise indicated. Baseline defined as the mean of the values from weeks -1 and 0, unless
otherwise indicated.

@Baseline defined as the last value before the first dose of study drug.

Source: Thompson et al. (2016).

Phase 2 study 1002-009

In total, 90 patients were included in the safety population of a phase 2b trial of bempedoic acid as an
add-on therapy to statin in patients with hypercholesterolaemia. Baseline demographic and clinical
characteristics were similar between the treatment groups. The mean age was similar between the
treatment groups, 57 years and 56 years for patients in the bempedoic acid group and placebo group,
respectively. Race and ethnicity were similar between the treatment groups. Most patients in the safety
population were white or Caucasian (82% in both groups) and were non-Hispanic or Latino (bempedoic
acid: 78%; placebo: 84%). Overall, 15% of the population reported a history of statin intolerance, defined
as patient-reported discontinuation of at least one statin medication because of muscle-related
symptoms (Ballantyne et al., 2016). Table 15 presents baseline characteristics of the patients who
received bempedoic acid 180 mg in the phase 2 bempedoic acid add-on trial.
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Table 15.  Patient characteristics in Phase 2 study 1002-009 by treatment

arm
Baseline characteristic Bempedoic acid 180 mg Placebo
Number randomised 45 45
Age, years 57 (10) 56 (10)
Male, no. (%) 14 (31) 23 (51)
Race, no. (%)

White/Caucasian 37 (82) 37 (82)
Ethnicity, no. (%)

Not Hispanic or Latino 35 (78) 38 (84)
Weight (kg) 83 (19) 90 (20)
BMI, kg/m? 30 (6) 31 (6)
SBP (mmHg) 129 (14) 126 (12)
DBP (mmHg) 78 (9) 78 (7)
TC, mg/dL 229 (29) 212 (24)
LDL-C, mg/dL 142 (28) 131 (22)
HDL-C, mg/dL 55 (14) 54 (14)
TG, median (IQR), mg/dL 145 (122-196) 119 (82-159)
hsCRP, median (IQR), mg/L? 1.8 (1.20-4.00) 1.8 (1.10-4.60)
NCEP ATP-Ill risk category, no. (%)

Very high 1(2) 6 (13)

High 8 (18) 2 (4)

Moderate 22 (49) 13 (29)

Low 14 (31) 24 (53)

BMI = body mass index; CRP = C-reactive protein; DBP = diastolic blood pressure; hsCRP = high-sensitivity C-reactive protein;
HDL-C = high-density lipoprotein cholesterol; IQR = interquartile range; LDL-C = low-density lipoprotein cholesterol; NCEP
ATP-IIl = National Cholesterol Education Program Adult Treatment Panel 1ll; SBP = systolic blood pressure; SD = standard
deviation; TC = total cholesterol; TG = triglycerides.

NCEP ATP-IIl Risk Category: Very high = CHD and two or more risk factors; High = CHD or CHD risk equivalents;
Moderate = two or more risk factors; Low = 0-1 risk factors.

Note: the following additional arm was included in phase 2 study 1002-009, which is not relevant to the decision problem:
bempedoic acid 120 mg and bempedoic acid 120 mg + ezetimibe 10 mg.

Values are mean (SD), unless otherwise indicated. Baseline defined as the mean of the values from weeks -1 and 0, unless
otherwise indicated.

@ For CRP, baseline defined as the last value before the first dose of study drug.

Source: Ballantyne et al. (2016).

B.2.3.3 FDC trial: methodology and patient characteristics

The methodology of the phase 3 ftrial investigating FDC is presented in Table 16. The patient
characteristics in this trial is presented in Table 17. Note that phase 2 study 1002-008 also investigated
bempedoic acid+ezetimibe (24 patients were randomised to bempedoic acid 180 mg + ezetimibe
10 mg), as well as bempedoic acid (100 patients were randomised to bempedoic acid 180 mg), and
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ezetimibe (99 patients). Details of phase 2 study 1002-008 are provided in Table 14 and Table 15.

B.2.3.3.1 Methodology

Study 1002FDC-053, a phase 3, multicentre, double-blind clinical trial, evaluated the efficacy and safety
of FDC, bempedoic acid 180 mg, ezetimibe 10mg or placebo in adult patients with
hypercholesterolaemia and a high risk of CVD receiving maximally tolerated statin therapy. Patients
were randomised 2:2:2:1 to oral, once-daily treatment with FDC, bempedoic acid 180 mg, ezetimibe
10 mg or placebo added to stable background statin therapy for 12 weeks. Randomisation was stratified
by CVD risk category (ASCVD and/or HeFH vs. multiple CVD risk factors) and baseline statin intensity
(high intensity vs. other). The Sponsor, patients, all clinical site personnel (e.g., investigator,
pharmacist), and other vendor personnel were blinded to the treatment groups (Ballantyne et al., 2019a;
Esperion Therapeutics data on file, 2019d).
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Table 16. Methodology of phase 3 FDC trial

Trial number
(acronym)

1002FDC-053 (Ballantyne et al., 2019a; Esperion Therapeutics data on file, 2019d)

Location

78 sites

Trial design

Phase 3, randomised, double-blind parallel-group study to evaluate the 12 week efficacy and safety of FDC
compared with ezetimibe alone, bempedoic acid alone, and PBO in patients treated with maximally
tolerated statin therapy, which could include statin regimens other than daily dosing or no statin at all (if not
tolerated).

Patients were randomised by IWRS on day 1 to receive either bempedoic acid+ezetimibe, bempedoic acid
alone, ezetimibe alone or PBO in a 2:2:2:1 ratio. The randomisation was stratified by baseline statin
intensity (high intensity vs. other) and disease characteristics (ASCVD and/or HeFH vs. multiple CV risk
factors). The Sponsor, patients, all clinical site personnel (e.g., investigator, pharmacist), and other vendor
personnel were blinded to the treatment groups.

Eligibility criteria for participants

Inclusion criteria:

Age = 18 years; treated with maximally tolerated statin therapy at stable dose for at least 4 weeks before

screening; fasting LDL-C at week 2 while on maximally tolerated statin therapy as follows:

e ASCVD and or HeFH: = 100 mg/dL

e Multiple CV risk factors: = 130 mg/dL

Meeting the definition for at least 1 of the following 3 categories:

e ASCVD (including 1 or more of the following: acute M, silent MI, unstable angina, coronary
revascularisation procedure, clinically significant coronary heart disease, symptomatic peripheral arterial
disease, cerebrovascular atherosclerotic disease)

e HeFH, diagnosed by either genotyping or by clinical assessment

e Multiple CV risk factors defined as diabetes + 1 other risk factor or 3 risk factors

Exclusion criteria:

Total fasting TG = 500 mg/dL; renal dysfunction or nephritic syndrome or a history of nephritis, including

eGFR < 30 mL/min/1.73 m?; BMI 2 40 kg/m?; recent MI, unstable angina leading to hospitalisation,

uncontrolled, symptomatic cardiac arrhythmia (or medication for an arrhythmia that was started or dose
changed within 3 months of screening), CABG, PCI, carotid surgery or stenting, CVA, TIA, endovascular
procedure or surgical intervention for peripheral vascular disease, or planned to undergo a major surgical or

interventional procedure; uncontrolled hypertension; uncontrolled diabetes including HbA1c = 10%;

uncontrolled hypothyroidism; liver disease or dysfunction; GIT conditions or procedures that may have
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Trial number
(acronym)

1002FDC-053 (Ballantyne et al., 2019a; Esperion Therapeutics data on file, 2019d)

affected drug absorption; haematologic or coagulation disorders; active malignancy; unexplained CK
elevation > 3 times the ULN any time before randomisation; history within the last 2 years of drug or alcohol
abuse; blood donation, transfusion or loss within 30 days prior to randomisation; use of any experimental or
investigational drugs within 30 days prior to screening; previous enrolment in a bempedoic acid clinical
study; previous intolerance to ezetimibe.

Settings and locations where the data
were collected

78 sites in US

Trial drugs (the interventions for each
group with sufficient details to allow
replication, including how and when they
were administered)

Intervention(s) (n = [x]) and
comparator(s) (n = [x])

Patients were randomly assigned in a 2:2:2:1 ratio to receive either oral FDC (n = 108), ezetimibe alone
(n = 109), bempedoic acid alone (n = 110), or PBO (n = 55) for 12 weeks QD. Follow-up visits were
conducted at weeks 4, 8, and 12.

Permitted and disallowed concomitant
medication

Permitted medications:
Topical and inhaled corticosteroids.

The following drugs were allowed if stable at least 5 weeks prior to screening unless otherwise noted:
hormone replacement; thyroid replacement; obesity medication (6 months before screening); omega 3 fatty
acids; diabetes medications.

Disallowed medications:

Systemic corticosteroids

Simvastatin = 40 mg/day

Non-statin LDL-C-modifying therapies:

e Fibrates (including fenofibrate, gemfibrozil, clofibrate, ciprofibrate, bezafibrate)
Niacin and derivatives

Bile acid sequestrants (including cholestyramine, colestipol, colesevelam HCI)
Ezetimibe

Mipomersen or lomitapide (6 months before screening)

Apheresis
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Trial number 1002FDC-053 (Ballantyne et al., 2019a; Esperion Therapeutics data on file, 2019d)
(acronym)

e PCSK9 (4 months before screening except PCSK9 siRNA, which are prohibited if used at any time in the
past)

e CETP inhibitors (12 months before screening)

¢ Red yeast rice extract-containing products (2 weeks before screening)

Probenecid or cyclosporine

Potent cytochrome P 3A4 inhibitors

Primary outcomes (including scoring The primary endpoint was percentage change from baseline to week 12 in LDL-C.

methods and timings of assessments)

Other outcomes used in the economic Secondary endpoints included percentage change from baseline to week 12 in hsCRP, non-HDL-C, TC,
model/specified in the scope apo B, HDL-C, and TGs. Exploratory endpoints were percentage of patients attaining LDL-C < 70 mg/dL at

week 12 and plasma trough concentrations at weeks 4, 8, and 12. Safety included incidence of AEs, clinical
safety laboratory results, physical examination findings, vital sign measurements, and ECG readings.

Preplanned subgroups The co-primary endpoints for LDL-C were analysed in the following subgroups: sex; age (< 65 years vs.

= 65 years); baseline CVD risk category (ASCVD and/or HeFH vs. multiple CV risk factors); baseline statin
intensity (high intensity vs. other); race (white vs. other); baseline LDL category (< 130 mg/dL vs. = 130 to
< 160 mg/dL vs. 2 160 mg/dL) (efficacy only); history of diabetes (yes vs. no); BMI (< 25 kg/m?, 25 to

< 30 kg/m?, = 30 kg/m?).

AE = adverse event; Apo B = apolipoprotein B; ASCVD = atherosclerotic cardiovascular disease; BMI = body mass index; CABG = coronary artery bypass graft; CETP-I = cholesteryl ester transfer
protein inhibitor; CK = creatine kinase; CV = cardiovascular; CVA = cerebrovascular accident; CVD = cardiovascular disease; ECG = electrocardiograph; eGFR = estimated glomerular filtration rate;
FDC = bempedoic acid and ezetimibe fixed-dose combination; GIT = gastrointestinal; HbA1c = glycosylated haemoglobin; HDL-C = high-density lipoprotein cholesterol; HeFH = heterozygous
familial hypercholesterolaemia; hsCRP = high-sensitivity C-reactive protein; IV = intravenous; IWRS = interactive web-response system; LDL = low-density lipoprotein; LDL-C = low-density
lipoprotein cholesterol; LMT = lipid-modifying therapy; Ml = myocardial infarction; PBO = placebo; PCI = percutaneous coronary intervention; PCSK9 = proprotein convertase subtilisin/ kexin type 9;
QD = once daily; siRNA = small interfering RNA; TEAE = treatment-emergent adverse event; TC = total cholesterol; TG = triglycerides; TIA = transient ischaemic attack; ULN = upper limit of normal;
US = United States.

@ Low-dose statin therapy was defined as an average daily dose of rosuvastatin 5 mg, atorvastatin 10 mg, simvastatin 10 mg, lovastatin 20 mg, pravastatin 40 mg, fluvastatin 40 mg, or pitavastatin
2 mg, which represents the lowest approved dose for each of these statins in the US. Average daily doses less than these were considered very low-dose statin therapy.
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B.2.3.3.2 Baseline characteristics

In study 1002FDC-053, 382 patients were randomly assigned to treatment with FDC (n = 108),
bempedoic acid (n = 110), ezetimibe (n = 109), or placebo (n = 55). The exclusion of three study sites
because of data integrity concerns affected 81 patients, therefore, the post-hoc efficacy population
comprised 301 patients. Demographic and baseline characteristics were generally similar across
treatment groups, except for a lower percentage of males in the active treatment groups (45.5%-50.0%)
compared with the placebo group (58.5%). The mean age of the study population was 64.3 years, and
most patients were white (80.7%) and non-Hispanic (88.0%). A slightly higher proportion of patients
entered the study with a diagnosis of ASCVD and/or HeFH (62.5%) than those who entered with
multiple CV risk factors (37.5%). Most patients had a history of hypertension (> 80%) and diabetes
(> 40%) and the proportion was similar across the groups. Most patients had a baseline mean LDL-C
of 3.4 mmol/L or greater despite treatment with maximally tolerated statin therapy, which consisted of
a high-intensity statin (34.6%), other-intensity statin (30.2%), or no statin (35.2%) (Ballantyne et al.,
2019a).
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Table 17.  Patient characteristics in the FDC trial by treatment group

Trial number (acronym)

1002FDC-053 (Ballantyne et al., 2019a; Ballantyne et al., 2019b; Esperion Therapeutics data on file, 2019d)

Baseline characteristic FDC Bempedoic acid Ezetimibe Placebo
Number randomised 86 88 86 41
Age, year 62.2 (9.5) 65.0 (9.8) 65.1 (8.9) 65.6 (8.4)
Male, n (%) 42 (48.8) 40 (45.5) 43 (50.0) 24 (58.5)
Race, n (%)
Black or African American 16 (18.6) 17 (19.3) 12 (14.0) 7(17.1)
White 67 (77.9) 70 (79.5) 72 (83.7) 34 (82.9)
Other NR NR NR NR
Ethnicity, n (%)
Hispanic or Latino 10 (11.6) 11 (12.5) 9 (10.5) 6 (14.6)
Not Hispanic or Latino 76 (88.4) 77 (87.5) 77 (89.5) 35 (85.4)
BMI, kg/m? 31.1(6.3) 30.6 (5.5) 29.9 (4.4) 30.7 (4.2)
TC, mmol/L 6.14 (1.26) 5.83 (1.12) 5.98 (1.31) 5.98 (1.30)
Non-HDL-C, mmol/L 4.87 (1.21) 4.54 (1.05) 4.66 (1.22) 4.68 (1.29)
LDL-C, mmol/L 3.93 (1.05) 3.75(0.99) 3.85 (1.08) 3.95 (1.21)
LDL-C category, n (%)
< 3.4 mmol/L 30 (34.9) 40 (45.5) 31 (36.0) 13 (31.7)
= 3.4 to< 4.1 mmol/L 24 (27.9) 23 (26.1) 30 (34.9) 10 (24.4)
= 4.1 mmol/L 32 (37.2) 25 (28.4) 25 (29.1) 18 (43.9)
<130 mg/dL NR NR NR NR
130 to < 160 mg/dL NR NR NR NR
> 160 mg/dL NR NR NR NR
HDL-C, mmol/L 1.27 (0.38) 1.29 (0.32) 1.33 (0.41) 1.30 (0.36)
TGs, mmol/L? 1.77 (1.20-2.36) 1.59 (1.22-2.15) 1.62 (1.24-2.40) 1.57 (1.18-1.90)
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Trial number (acronym)

1002FDC-053 (Ballantyne et al., 2019a; Ballantyne et al., 2019b; Esperion Therapeutics data on file, 2019d)

Apo B, mg/dL 121.1 (30.9) 113.4 (26.4) 115.5 (31.3) 115.1 (32.5)
hsCRP, mg/L? 3.1(1.7-6.2) 2.9 (1.4-5.0) 2.8 (1.3-5.9) 3.0 (1.3-5.5)
CV risk category, n (%)

ASCVD and/or HeFH 53 (61.6) 55 (62.5) 54 (62.8) 26 (63.4)

Multiple CV risk factors 33 (38.4) 33 (37.5) 32 (37.2) 15 (36.6)
Cardiac disorder, n (%) NR NR NR NR
History of diabetes, n (%) 35 (40.7) 45 (51.1) 43 (50.0) 17 (41.5)
History of hypertension, n (%) 74 (86.0) 77 (87.5) 71 (82.6) 35 (85.4)
SBP, mmHg NR NR NR NR
DBP, mmHg NR NR NR NR
Background LMT, n (%)

Statin NR NR NR NR

Fibrate NR NR NR NR

Nicotinic acid NR NR NR NR

Bile acid sequestrant NR NR NR NR

Other¢ NR NR NR NR

eGFR category, n (%)

= 90 mL/min/1.73 m? 30 (34.9) 27 (30.7) 29 (33.7) 19 (46.3)

60-90 mL/min/1.73 m? 40 (46.5) 41 (46.6) 43 (50.0) 14 (34.1)

< 60 mL/min/1.73 m? 16 (18.6) 20 (22.7) 14 (16.3) 8 (19.5)

Baseline statin intensity, n (%)

High statin intensity 31 (36.0) 29 (33.0) 28 (32.6) 16 (39.0)

Other statin intensity 22 (25.6) 32 (36.4) 26 (30.2) 11 (26.8)

No statin 33 (38.4) 27 (30.7) 32 (37.2) 14 (34.1)
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ASCVD = atherosclerotic cardiovascular disease; apo B = apolipoprotein B; BMI = body mass index; CV = cardiovascular; DBP = diastolic blood pressure; eGFR = estimated glomerular filtration
rate; FDC = bempedoic acid and ezetimibe fixed-dose combination; HDL-C = high-density lipoprotein cholesterol; HeFH = heterozygous familial hypercholesterolaemia; hsCRP = high-sensitivity C-
reactive protein; LDL-C = low-density lipoprotein cholesterol; LMT = lipid-modifying therapy; NR = not reported; SBP = systolic blood pressure; TC = total cholesterol; TG = triglyceride.

Note: Data are means (standard deviations) unless otherwise specified.

In 1002FDC-053 the baseline for LDL-C, non—-HDL-C, HDL-C, TC, and TG was defined as the mean of the last two non-missing values from week -2 (Visit S1) and predose day 1/week 0 (Visit T1),
while baseline for apo B and hsCRP was defined as the predose day 1/week 0 (Visit T1) value.

@ Data are medians (interquartile ranges).
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B.2.4 Statistical analysis and definition of study groups in
the relevant clinical effectiveness evidence

B.2.4.1 Bempedoic acid trials

Table 18 presents a summary of the statistical analyses and definition of study groups for the
bempedoic acid trials.
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Table 18.

Summary of statistical analyses of bempedoic acid trials

Trial number
(acronym)

Hypothesis objective

Statistical analysis

Sample size, power
calculation

Data management, patient
withdrawals

CLEAR
Harmony (1002-
040) (Esperion
Therapeutics
data on file,
2018b; Ray et
al., 2019b)

That addition of bempedoic
acid to other LMTs (including
statins) resulted in higher
reductions in lipid values
compared with LMT alone.

All the patients who received at
least one dose of bempedoic acid
or placebo were included in the
safety analysis (safety population).
All the safety data were analysed
with the use of descriptive statistics
and were reported as observed,
with no imputation of missing data.
Efficacy analyses for the principal
secondary endpoint were
performed in the ITT population,
which included all the patients who
underwent randomisation. Key
efficacy endpoints were included in
a stepdown testing procedure to
control the overall type 1 error.
Percentage change in LDL-C, non—
HDL-C, TC, and apo B at week 12
or week 24 were analysed using the
ANCOVA method (with treatment
and randomisation stratum as
factors, and baseline value as a
covariate). For hsCRP, a
nonparametric (Wilcoxon rank-sum
test) analysis with Hodges-
Lehmann estimates and Cl was
performed.?

A total sample size of 1,950
(1,300 on bempedoic acid
and 650 on placebo) was
chosen a priori, with 52-week
follow-up, so the trial would
provide sufficient long-term
exposure to bempedoic acid.
This sample size would allow
the trial to identify an excess
relative risk of 2.0 regarding
AEs occurring at rates
between 1.6% and 13.6% in
the placebo group (the

95% Cl excludes 1). This
sample size would also allow
the trial to detect rare events
at an incidence as low as
0.5% in the bempedoic acid

group.

Missing data for efficacy
endpoints included in the
stepdown procedure were
imputed using a pattern-
mixture model to specify
different imputation strategies
depending on whether the
patient was still on study
treatment. Patients with
missing lipid data at week 12
who were no longer taking
study treatment were
assumed to no longer be
benefitting from study drug,
and their missing value(s)
were assumed to be similar
to those of placebo patients
who had data. Patients with
missing lipid data at week 12
who were still taking study
treatment were assumed to
continue to benefit from study
drug, and their missing
value(s) were assumed to be
similar to those who
remained on study treatment
and had data.
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Trial number

Hypothesis objective

Statistical analysis

Sample size, power

Data management, patient

placebo.

(CV risk and baseline statin
intensity) as factors and baseline
LDL-C as a covariate. Descriptive
statistics were also produced for
LDL-C at each visit and for change
from baseline by treatment group
for overall population and for each
stratification factor. A stepdown
approach was used to test the
primary and secondary efficacy
endpoints, at a 0.05 significance
level. For hsCRP, Wilcoxon rank-
sum test analysis with Hodges-
Lehmann estimates and Cl was
performed.

The safety analysis set included all
randomised patients who received
at least 1 dose of bempedoic acid
or placebo. Change from baseline
values were provided for ECG, vital
signs, laboratory and physical
examinations. Descriptive statistics
were provided for AEs, vital signs,
CV endpoints, and laboratory
examinations.

change from baseline to
week 12 in LDL-C between

bempedoic acid and placebo.

This calculation was based
on a 2-sided t-test at the 5%
level of significance

(a =0.05) and a common SD
of 15%. The larger sample
size was selected to obtain
additional long-term safety
data (52 weeks duration)
from a second randomised,
controlled clinical study in
order to propose a
sufficiently large safety
database for an approval of
an LDL-C-lowering
indication.

(acronym) calculation withdrawals

CLEAR Wisdom | To demonstrate the higher The FAS, also known as the ITT The total sample size of 750 | Missing values for any of the
(1002-047) long-term efficacy and safety of | set, was used for all efficacy (500 on bempedoic acid and | laboratory evaluations were
(Esperion bempedoic acid as an add-on analyses. LDL-C, non—HDL-C, TC, | 250 on placebo) was not imputed; that is, only
Therapeutics therapy to LMT, including and apo B were analysed using an expected to provide > 95% observed case data were
data on file, maximally tolerated statin ANCOVA with treatment group and | power to detect a difference | used. Study day for adverse
2019c) therapy, in comparison with randomisation stratification factors | of 15% in the percentage events with missing or partial

adverse event start and end
dates were imputed to
calculate study day values
only. For sensitivity analysis,
missing data were imputed
using a PMM, which accounts
for treatment adherence. This
approach provided a “de
facto” estimate of the
treatment effect and assumed
missing not at random for the
missing data.
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Trial number Hypothesis objective Statistical analysis Sample size, power Data management, patient
(acronym) calculation withdrawals
CLEAR Serenity | That bempedoic acid plus LMT | Primary efficacy analyses were A sample size of 300 Missing data were imputed
(1002-046) offers a safer and more performed using the ITT population. | randomised patients (200 to using a PMM. For patients
(Laufs et al., effective oral therapeutic option | The primary and key secondary bempedoic acid and 100 to with missing data who had
2019) vs. LMT alone for lipid lowering | efficacy endpoints were analysed placebo) was chosen to already discontinued the
in patients with statin using ANCOVA model, with provide > 95% power to study drug (bempedoic acid
intolerance. treatment group as the main effect detect a 15% difference or placebo), the missing
adjusting for patient type (primary between the bempedoic acid | values were imputed using
vs. secondary prevention/HeFH) and placebo treatment data from placebo group
and baseline values. Means, LS groups in LDL-C percentage | patients only (i.e., their
means, and SE were calculated for | change from baseline to responses were assumed to
individual treatment groups, and week 12. The calculation was | be similar to patients in the
95% Cls and P values were based on a 2-sided t-test at placebo group once they
determined for the placebo- 5% significance level and a were off treatment). For
corrected change from baseline. common SD of 15%. patients who had missing
For hsCRP, nonparametric data and were adherent to
analyses (Wilcoxon rank-sum test) study treatment, their missing
with Hodges-Lehmann estimates data were imputed using
and Cls were performed. A patient data from their
stepdown approach was used to respective treatment group.
test the primary endpoint followed Predefined sensitivity
sequentially by specific secondary analyses for all primary and
endpoints. Using this hierarchical secondary efficacy endpoints
testing structure, each hypothesis were performed without
was tested at a significance level of imputation for missing data.
0.05, 2-sided.
CLEAR That addition of bempedoic Efficacy analyses were performed A sample size of 150 in the Missing values at week 12
Tranquility acid to background therapy using the ITT population. The bempedoic acid group and were imputed using the
(1002-048) with ezetimibe resulted in primary and secondary efficacy 75 in the placebo group has multiple imputation method
(Ballantyne et higher reductions in lipid values | endpoints were analysed using 95% power to detect a taking into account ongoing
al., 2018) compared with background ANCOVA, with treatment group as | difference of 15% in the treatment. Patients who had
therapy with ezetimibe alone. a factor and baseline value as a percentage change from missing values and were off
covariate. If non-normality of the baseline to week 12 in treatment were imputed with
data was detected at any time point | calculated LDL-C between placebo patient data only.

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved

Page 82 of 221




Trial number
(acronym)

Hypothesis objective

Statistical analysis

Sample size, power
calculation

Data management, patient
withdrawals

for any parameter, a nonparametric
test was used. For each lipid
parameter, the LS mean, and SE
were calculated for both treatment
groups, as well as the placebo-
corrected LS mean, 95% ClI, and

P value. A stepdown approach was
used to test the primary efficacy
endpoint and specific secondary
efficacy endpoints in the following
sequence: LDL-C, non—-HDL-C, TC,
apo B, and hsCRP. In this
hierarchical testing structure, each
hypothesis is tested at a
significance level of 0.05, 2-sided.
For the remaining secondary and
tertiary efficacy endpoints, a
significance level of 0.05 was used;
given the large number of
remaining endpoints, the P values
for those endpoints were
considered descriptive.

The safety analysis population
included all randomised patients
who received at least one dose of
study medication. Safety
parameters, including AEs, clinical
safety laboratory results, physical
examination findings, vital sign
measurements, ECG readings, and
weight were summarised using
descriptive statistics for each
treatment group and time point.

treatment groups. This
calculation is based on a 2-
sided t-test at the 5% level of
significance and a common
standard deviation of 15%. A
total of 269 patients (181 to
bempedoic acid and 88 to
placebo) were randomised.

There was no imputation for
missing data in the sensitivity
analyses.
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Trial number
(acronym)

Hypothesis objective

Statistical analysis

Sample size, power
calculation

Data management, patient
withdrawals

Phase 2

study 1002-008
(Thompson et
al., 2016)

To demonstrate the superior
lipid-regulating effect of
bempedoic acid (120 or

180 mg) or bempedoic
acid+ezetimibe vs. ezetimibe
alone in patients with
hypercholesterolaemia +/- a
history of statin intolerance.

ANCOVA was performed to
compare each dose of bempedoic
acid monotherapy with ezetimibe
monotherapy for the primary
efficacy endpoint in the mITT
population. The primary model
included the effect of treatment and
statin intolerance, and the baseline
value as a covariate. LS means and
SEs were obtained for each
treatment group; and differences in
LS means, corresponding 2-sided
95% ClI, and P value were obtained
for the treatment comparisons.
Secondary efficacy endpoints were
analysed in a similar manner as the
primary endpoint. Where significant
departures from normality were
observed, a nonparametric analysis
was performed with median values
presented for some secondary
parameters (e.g., TG, hsCRP, and
VLDL particle number). Statistical
testing of primary and secondary
efficacy endpoints was 2-sided and
conducted at the 5% level of
significance with no adjustment for
multiple comparisons. All
randomised patients who received
at least 1 dose of study drug (safety
population), safety data including
AEs, clinical laboratory values, vital
signs, ECGs, weight, and ankle and
waist circumferences were

The planned sample size of
92 patients per monotherapy
treatment group was
expected to provide 90%
power to detect a difference
of 10% in the absolute
percentage change from
baseline to week 12 endpoint
in calculated LDL-C between
at least 1 bempedoic acid
treatment group and the
ezetimibe monotherapy
group. This calculation was
based on a 2-sided t-test at
the 5% level of significance
and assumed a common SD
of 15% in the statin-tolerant
patients and 22% in the
statin-intolerant patients and
a dropout rate of 15%. With
92 patients per monotherapy
treatment group and 23
patients in each of the
combination therapy
treatment groups, the overall
planned study sample size
was 322 patients.

For week 12 endpoint,
missing values at week 12
were imputed using the last
observation carried forward

procedure.
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Trial number

Hypothesis objective

Statistical analysis

Sample size, power

Data management, patient

study 1002-009
(Ballantyne et
al., 2016)

acid to ongoing statin therapy
resulted in higher reductions in
lipid values compared with
statin alone.

compare each dose of bempedoic
acid with placebo for the primary
efficacy endpoint in the mITT
population. The primary model
included the effects of treatment
and history of statin intolerance and
the baseline value as a covariate.
LS means and SEs were provided
for each treatment group; and
differences in LS means,
corresponding 2-sided 95% ClI, and
P value were obtained for the
treatment comparisons. If
significant departures from the
model assumptions or outliers were
identified (based on statistical
judgement), a nonparametric
analysis (e.g., P values obtained
from the Wilcoxon rank-sum test
and estimates based on medians)
or analysis excluding outliers may
have been conducted. Actual
values, changes from baseline, and
percentage changes from baseline
in LDL-C were summarised using
descriptive statistics by treatment
group and post-baseline time point.
Secondary efficacy endpoints were

44 patients per treatment
group was expected to
provide 90% power to detect
a difference of 15% in the
percentage change in
calculated LDL-C from
baseline to week 12 endpoint
between at least 1
bempedoic acid treatment
group and the placebo
group. This calculation was
based on a 2-sided t-test at
the 5% level of significance
and assumed a common SD
of 20% and a dropout rate of
10%. With 44 patients per
treatment group, the overall
planned study sample size
was 132 patients. In total,
134 patients were
randomised (45 each to
placebo and bempedoic acid
180 mg groups and 44 to
bempedoic acid 120 mg

group).

(acronym) calculation withdrawals
summarised using descriptive
statistics. ANCOVA model was
used to assess the dose-response
relationship for bempedoic acid.
Phase 2 That addition of bempedoic An ANCOVA was performed to The planned sample size of For week 12 endpoint,

missing values at week 12
were imputed using the last
observation carried forward
procedure (only post-baseline
values were carried forward).
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Trial number
(acronym)

Hypothesis objective

Statistical analysis

Sample size, power
calculation

Data management, patient
withdrawals

analysed in a manner similar to the
primary efficacy endpoint. All
patients included in the safety
population were evaluated in the
safety analyses. Changes from
baseline were summarised using
descriptive statistics by treatment
group and post-baseline time point.
ANCOVA model was used to
assess the dose-response
relationship for bempedoic acid. PK
plasma concentrations of
bempedoic acid and ESP15228
were summarised using descriptive
statistics by treatment group and
nominal time point.

AE = adverse event; ANCOVA = analysis of covariance; Cl = confidence interval; CV = cardiovascular; ECG = electrocardiogram; FAS = full analysis set; FDC = bempedoic acid and ezetimibe
fixed-dose combination; HDL-C = high-density lipoprotein cholesterol; HeFH = heterozygous familial hypercholesterolaemia; hsCRP = high-sensitivity C-reactive protein; ITT = intention to treat;
LDL-C = low-density lipoprotein cholesterol; LMT = lipid-modifying therapy; LS = least squares; mITT = modified intention to treat; PK = pharmacokinetic; PMM = pattern-mixture model;

SD = standard deviation; SE = standard errors; TC = total cholesterol; TG = triglyceride; VLDL = very low-density lipoprotein.

@ This was done because hsCRP is known to be skewed by extreme values and to have a non-normal distribution.
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B.2.4.2 FDC trial: analyses

Table 19 presents a summary of the statistical analyses and definition of study groups for the FDC trial.
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Table 19.  Summary of statistical analyses of the FDC trial
Trial number | Hypothesis objective Statistical analysis Sample size, power calculation Data management, patient
(acronym) withdrawals
1002FDC-053 | To demonstrate that addition of | Percentage change from A total sample size of 350 patients Missing values were imputed
(Ballantyne FDC to background maximally baseline in LDL-C was (100 each to FDC, bempedoic acid, using a multiple imputation
et al., 2019a; | tolerated statin therapy was analysed using ANCOVA, ezetimibe and 50 to placebo) would method, taking into account
Ballantyne et better at lowering LDL-C with treatment group and provide an overall power of at least adherence to treatment. No
al., 2019b) compared with statin therapy, randomisation stratification 92% to detect the estimated imputation was performed for

ezetimibe, and bempedoic acid
monotherapy.

as factors and baseline
LDL-C as a covariate.
Baseline was defined as the
mean of the values from
week -2 and predose on

day 1. Co-primary endpoint
comparisons were conducted
at a significance level of 0.05.
LS means, SEs, 95% Cis,
and associated P values
were calculated for each
treatment group as well as for
each treatment group
comparison. Key secondary
efficacy endpoints
(percentage change from
baseline to week 12 in
hsCRP, non-HDL-C, TC, and
apo B) were analysed in a
manner similar to the primary
efficacy endpoint. Percentage
change from baseline in
hsCRP was analysed using a
nonparametric (Wilcoxon
rank-sum test) analysis with
Hodges-Lehmann estimates
and Cls. Changes in HDL-C

treatment differences at an alpha
level of 0.05 using a 2-sided t-test.

missing data in subgroup
analyses.

Following database lock and
review, it was found that 51
patients on active drug had no
detectable study drug in blood
samples taken at week 12.
Most (34 of 51) of these
patients were from three study
sites in the same metropolitan
area. A root cause analysis
ruled out issues with the
production or distribution of
study drug and the handling or
analysis of pharmacokinetic
samples. Owing to concerns
about the integrity of any of
the data from these three
sites, and that data from these
three sites would not
accurately reflect either the
safety or efficacy of
experimental therapy, data
from these three sites were
excluded from the additional
post-hoc efficacy and safety
analyses but not the initial ITT
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Trial number | Hypothesis objective
(acronym)

Statistical analysis

Sample size, power calculation

Data management, patient
withdrawals

and TGs were summarised
using descriptive statistics.
For subgroup analysis,
percentage change from
baseline was analysed using
ANCOVA, with treatment
group, subgroup, and
treatment by subgroup
interaction as factors and
baseline LDL-C as a
covariate. Safety data were
summarised using descriptive
statistics.

and safety populations.

AE = adverse events; ANCOVA = analysis of covariance; apo B = apolipoprotein B; Cl = confidence interval; ECG = electrocardiograph; FDC = bempedoic acid and ezetimibe fixed-dose
combination; HDL-C = high-density lipoprotein cholesterol; hsCRP = high-sensitivity C-reactive protein; ITT = intention to treat; LDL-C = low-density lipoprotein cholesterol; LS = least squares;

SE = standard errors; TC = total cholesterol; TG = triglycerides.

Note that phase 2 study 1002-008 also investigated bempedoic acid+ezetimibe (24 patients were randomised to bempedoic acid 180 mg + ezetimibe 10 mg), as well as bempedoic acid (100
patients were randomised to bempedoic acid 180 mg) and ezetimibe (99 patients). Details of phase 2 study 1002-008 are provided in Table 18.
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B.2.5 Quality

assessment

of the

effectiveness evidence

Table 20 to Table 21 summarise the quality assessments carried out for the bempedoic acid trials of

relevant

clinical

interest.
B.2.5.1 Bempedoic acid trials: quality assessments
Table 20. Quality assessment of phase 2 study 1002-008
Grade
(yes/no/not
Study question How Is the question addressed in the study? clear/NA
Was randomisation carried Patients were randomly assigned (4:4:4:1:1) to Yes
out appropriately? receive one of the following:
e Bempedoic acid 120 mg
¢ Bempedoic acid 180 mg
e Ezetimibe 10 mg
e Bempedoic acid 120 mg + ezetimibe 10 mg
e Bempedoic acid 180 mg + ezetimibe 10 mg
The randomisation sequence was generated with
permuted blocks stratified by history of statin
intolerance.
Was the concealment of The randomisation was performed via an interactive | Yes
treatment allocation voice and web-response system.
adequate?
Were the groups similar at Baseline characteristics were well balanced across | Yes
the outset of the study in treatment groups.
terms of prognostic factors,
for example, severity of
disease?
Were the care providers, Patients, investigators, and trial sponsors were Yes
participants, and outcome masked to treatment allocation.
assessors blind to treatment
allocation? If any of these
people were not blinded,
what might be the likely
impact on the risk of bias (for
each outcome)?
Were there any unexpected The patient flow diagram was provided, and all the Yes
imbalances in drop-outs reasons for discontinuations were accounted for.
between groups? If so, were
they explained or adjusted
for?
Is there any evidence to All measurements listed in the methods were No
suggest that the authors reported.
measured more outcomes
than they reported?
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Study question

How Is the question addressed in the study?

Grade
(yes/no/not
clear/NA

Did the analysis include an
ITT analysis? If so, was this
appropriate and were
appropriate methods used to
account for missing data?

Analysis of the primary endpoint, percent change
from baseline to week 12 in calculated LDL-C, was
performed on the modified ITT population, defined
as all randomised patients who had a baseline
assessment, received at least 1 dose of study
medication, and had at least 1 on-treatment
assessment (excluding any assessment taken more
than 2 days after a dose of study drug).
Furthermore, the secondary endpoints (percentage
change from baseline to week 12 in additional lipid
and cardiometabolic biomarkers) were analysed in
the same manner. The level of missing data was
low (9%) and balanced across arms: missing values
were imputed using the last observation carried
forward procedure.

Yes

Did the authors of the study
publication declare any
conflicts of interest?

1002-008 was funded by Esperion. Four authors
were employees of Esperion; two authors received
grants from Esperion during the conduct of the
study.

Yes

Does the trial reflect routine
clinical practice in England?

1002-008 included 349 patients at 70 sites in the
US where bempedoic acid was used in a research
setting. Subgroup analyses by region in the
bempedoic acid trials showed similar efficacy
results in patients treated in North America and in
Europe (Section B.2.7).

Yes

ITT = intention to treat; LDL-C = low-density lipoprotein cholesterol; NA = not applicable; UK = United Kingdom;

US = United States.

Table 21.  Quality assessment of phase 2 study 1002-009
Grade
(yes/no/not
Study question How is the question addressed in the study? clear/NA)
Was randomisation carried Patients were randomly assigned (1:1:1) to receive | Yes
out appropriately? either bempedoic acid 120 mg, bempedoic acid
180 mg, or placebo. The randomisation sequence
was generated with permuted blocks stratified by
history of statin intolerance.
Was the concealment of The randomisation was performed via an interactive | Yes
treatment allocation voice and web-response system.
adequate?
Were the groups similar at There were imbalances in gender, ethnicity, weight, | No

the outset of the study in
terms of prognostic factors,
for example, severity of
disease?

height, TGs, hsCRP, NCEP ATP lll risk category
and alcohol history. There were more female and
fewer Hispanic/Latino patients in the placebo arm
and in patients with higher TC, LDL-C, and TGs in
the bempedoic acid 180 mg arm. No adjustments
were made or investigations reported regarding
whether these differences had an effect on
outcome.
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Grade
(yes/no/not
Study question How is the question addressed in the study? clear/NA)
Were the care providers, Patients, investigators, and trial sponsors were Yes
participants, and outcome masked to treatment allocation.
assessors blind to treatment
allocation? If any of these
people were not blinded,
what might be the likely
impact on the risk of bias (for
each outcome)?
Were there any unexpected The patient flow diagram was provided, and all the | Yes
imbalances in drop-outs reasons for discontinuations were accounted for.
between groups? If so, were
they explained or adjusted
for?
Is there any evidence to All measurements listed in the methods were No
suggest that the authors reported.
measured more outcomes
than they reported?
Did the analysis include an Analysis of the primary endpoint, percentage Unclear
ITT analysis? If so, was this change from baseline to week 12 in calculated
appropriate and were LDL-C, was performed on the mITT population,
appropriate methods used to | defined as all randomised patients who had a
account for missing data? baseline assessment, received at least 1 dose of
study medication, and had at least 1 on-treatment
assessment (excluding any assessment taken more
than 2 days after a dose of study drug).
Furthermore, the secondary endpoints (percentage
change from baseline to week 12 in additional lipid
and cardiometabolic biomarkers) were analysed in
the same manner. Missing data were imputed using
the last observation carried forward procedure. Only
post-baseline values were carried forward, but
missing data were imbalanced among treatment
arms.
Did the authors of the study 1002-009 was funded by Esperion. Five authors Yes
publication declare any were employees of Esperion; one author received
conflicts of interest? grants from Esperion during the conduct of the
study.
Does the trial reflect routine 1002-009 included 134 patients at 41 sites in the Yes
clinical practice in England? US where bempedoic acid was used in a research
setting. Subgroup analyses by region in the
bempedoic acid trials showed similar efficacy
results in patients treated in North America and in
Europe (Section B.2.7).

hsCRP = high-sensitivity C-reactive protein; LDL-C = low-density lipoprotein cholesterol; mITT = modified intention to treat;
NA = not applicable; NCEP ATP Il = National Cholesterol Education Program Adult Treatment Panel lll; TC = total cholesterol;
TG = triglyceride; UK = United Kingdom; US = United States.
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Table 22.  Quality assessment of CLEAR Harmony (1002-040)
Grade
(yes/no/not
Study question How is the question addressed in the study? clear/NA
Was randomisation carried Patients were randomly assigned (2:1) to receive Yes
out appropriately? either bempedoic acid 180 mg or placebo in the
parent study to this long-term extension study.
Randomisation was stratified by CV risk and
baseline statin intensity.
Was the concealment of The randomisation was performed via an interactive | Yes
treatment allocation web-response system, stratified by CV risk and
adequate? baseline statin intensity.
Were the groups similar at Baseline characteristics were balanced across Yes
the outset of the study in treatment groups.
terms of prognostic factors,
for example, severity of
disease?
Were the care providers, Patients, investigators, and trial sponsors were Yes
participants, and outcome masked to treatment allocation.
assessors blind to treatment
allocation? If any of these
people were not blinded,
what might be the likely
impact on the risk of bias (for
each outcome)?
Were there any unexpected No patient flow diagram was provided as this is an NA
imbalances in drop-outs ongoing study.
between groups? If so, were
they explained or adjusted
for?
Is there any evidence to All measurements listed in the methods will be NA
suggest that the authors reported.
measured more outcomes
than they reported?
Did the analysis include an Analysis of the primary endpoint, percentage Yes
ITT analysis? If so, was this | change from baseline to week 12 in calculated
appropriate and were LDL-C was assessed in the ITT population,
appropriate methods used to | including all randomised patients. The secondary
account for missing data? endpoints (percentage change from baseline to
week 12 in additional lipid and cardiometabolic
biomarkers) were analysed in the same manner.
Missing data for the efficacy endpoints were
imputed using a pattern-mixture model with a
sensitivity analysis using complete cases.
Did the authors of the study CLEAR Harmony was funded by Esperion. Four Yes

publication declare any
conflicts of interest?

authors were employees of Esperion; three authors
received grants from Esperion during the conduct of
the study.
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Grade

clinical practice in England?

sites in the 5 countries, including the UK, where
bempedoic acid was used in a research setting;
therefore, results may be generalisable to UK
clinical practice depending on the number of UK
patients within the study.

(yes/no/not
Study question How is the question addressed in the study? clear/NA
Does the trial reflect routine CLEAR Harmony included 2,230 patients at 114 Yes

CV = cardiovascular; ITT = intention to treat; LDL-C = low-density lipoprotein cholesterol; NA = not applicable; UK = United

Kingdom.
Table 23. Quality assessment of CLEAR Serenity (1002-046)
Grade
(yes/no/not

Study question How is the question addressed in the study? clear/NA
Was randomisation carried Patients were randomly assigned (2:1) to receive Yes
out appropriately? either bempedoic acid 180 mg or placebo.

Randomisation was stratified by primary prevention

vs. secondary prevention and/or heterozygous

familial hypercholesterolaemia.
Was the concealment of The randomisation was performed via an interactive | Yes
treatment allocation web-response system.
adequate?
Were the groups similar at Baseline characteristics were balanced across Yes
the outset of the study in treatment groups.
terms of prognostic factors,
for example, severity of
disease?
Were the care providers, Patients, investigators, and trial sponsors were Yes
participants, and outcome masked to treatment allocation.
assessors blind to treatment
allocation? If any of these
people were not blinded,
what might be the likely
impact on the risk of bias (for
each outcome)?
Were there any unexpected The patient flow diagram was provided, and all the No
imbalances in drop-outs reasons for discontinuations were accounted for.
between groups? If so, were
they explained or adjusted
for?
Is there any evidence to All measurements listed in the methods were No

suggest that the authors
measured more outcomes
than they reported?

reported.
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Grade
(yes/no/not
Study question How is the question addressed in the study? clear/NA

Did the analysis include an Analysis of the primary endpoint, percentage Yes
ITT analysis? If so, was this change from baseline to week 12 in calculated
appropriate and were LDL-C, was performed on the ITT population,
appropriate methods used to | defined as all patients randomised. Furthermore,
account for missing data? the secondary endpoints (percentage change from
baseline to week 12 in additional lipid and
cardiometabolic biomarkers and percentage change
from baseline to week 24 in LDL-C) were analysed
in the same manner. A pattern-mixture modelling
approach was used in which missing data were
multiply imputed. However, different imputation
strategies were employed dependent on whether
patients were still taking the investigational
medicine product.

Did the authors of the study CLEAR Serenity was funded by Esperion. Two Yes
publication declare any authors were employees of Esperion; four authors
conflicts of interest? received grants from Esperion during the conduct of
the study.

Does the trial reflect routine CLEAR Serenity included 345 patients at 67 sites in | Yes
clinical practice in England? | the US and Canada where bempedoic acid was
used in a research setting. Subgroup analyses by
region in the bempedoic acid trials showed similar
efficacy results in patients treated in North America
and in Europe (Section B.2.7).

ITT = intention to treat; LDL-C = low-density lipoprotein cholesterol; NA = not applicable; UK = United Kingdom;
US = United States.

Table 24.  Quality assessment of CLEAR Wisdom (1002-047)

Grade
(yes/no/not
Study question How is the question addressed in the study? clear/NA
Was randomisation carried Patients were randomly assigned (2:1) to receive Yes
out appropriately? either bempedoic acid 180 mg or placebo.
Randomisation was stratified based on the patient’s
cardiovascular risk and baseline statin intensity.
Was the concealment of The randomisation was performed via an interactive | Yes
treatment allocation web-response system.
adequate?
Were the groups similar at Baseline characteristics were balanced across Yes
the outset of the study in treatment groups.
terms of prognostic factors,
for example, severity of
disease?
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Grade

clinical practice in England?

Canada, Germany, Poland, Ukraine, the UK, and
the US where bempedoic acid was used in a
research setting; therefore, results may be
generalisable to UK clinical practice depending on
the number of UK patients within the study.

(yes/no/not
Study question How is the question addressed in the study? clear/NA
Were the care providers, Patients, investigators, and trial sponsors were Yes
participants, and outcome masked to treatment allocation.
assessors blind to treatment
allocation? If any of these
people were not blinded,
what might be the likely
impact on the risk of bias (for
each outcome)?
Were there any unexpected The patient flow diagram was provided, and all the No
imbalances in drop-outs reasons for discontinuations were accounted for.
between groups? If so, were
they explained or adjusted
for?
Is there any evidence to All measurements listed in the methods were No
suggest that the authors reported.
measured more outcomes
than they reported?
Did the analysis include an Analysis of the primary endpoint, percentage Yes
ITT analysis? If so, was this change from baseline to week 12 in calculated
appropriate and were LDL-C, was performed on the ITT population,
appropriate methods used to | defined as all patients randomised. Furthermore,
account for missing data? the secondary endpoints (percentage change from
baseline to week 12 in additional lipid and
cardiometabolic biomarkers and percentage change
from baseline to week 24 in LDL-C) were analysed
in the same manner. A pattern-mixture model
approach was used to specify different imputation
strategies.
Did the authors of the study All authors have disclosed any conflicts of interest Yes
publication declare any in the publication
conflicts of interest?
Does the trial reflect routine CLEAR Wisdom included 779 patients at 91 sites in | Yes

ITT = intention to treat; LDL-C = low-density lipoprotein cholesterol; NA = not applicable; UK = United Kingdom;

US = United States.

Table 25. Quality assessment of CLEAR Tranquility (1002-048)
Grade
(yes/no/not
Study question How is the question addressed in the study? clear/NA
Was randomisation carried Patients were randomly assigned (2:1) to receive Yes

out appropriately?

either bempedoic acid 180 mg or placebo. No
stratification was mentioned.
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Grade

clinical practice in England?

in North America and Europe where bempedoic
acid was used in a research setting. Subgroup
analyses by region in the bempedoic acid trials
showed similar efficacy results in patients treated in
North America and in Europe (Section B.2.7).

(yes/no/not
Study question How is the question addressed in the study? clear/NA
Was the concealment of The randomisation was performed via an interactive | Yes
treatment allocation web-response system.
adequate?
Were the groups similar at The author stated that demographics and baseline Not clear
the outset of the study in characteristics were well matched between
terms of prognostic factors, treatment groups in most respects. Mean baseline
for example, severity of LDL-C, non-HDL-C, apoB, and triglycerides were
disease? marginally higher in the bempedoic acid treatment
group compared with placebo.
Were the care providers, Patients, investigators, and trial sponsors were Yes
participants, and outcome masked to treatment allocation.
assessors blind to treatment
allocation? If any of these
people were not blinded,
what might be the likely
impact on the risk of bias (for
each outcome)?
Were there any unexpected The patient flow diagram was provided, and all the No
imbalances in drop-outs reasons for discontinuations were accounted for.
between groups? If so, were
they explained or adjusted
for?
Is there any evidence to All measurements listed in the methods were No
suggest that the authors reported.
measured more outcomes
than they reported?
Did the analysis include an Analysis of the primary endpoint, percent change Yes
ITT analysis? If so, was this from baseline to week 12 in calculated LDL-C, was
appropriate and were performed on the ITT population, defined as all
appropriate methods used to | patients randomised. Furthermore, the secondary
account for missing data? endpoints (percent change from baseline to
week 12 in additional lipid and cardiometabolic
biomarkers) were analysed in the same manner. A
pattern-mixture modelling approach was used, in
which missing data were multiply imputed.
However, different imputation strategies were
employed dependent on whether patients were still
taking the investigational medicine product.
Did the authors of the study CLEAR Tranquility was funded by Esperion. All Unclear
publication declare any authors have disclosed any conflict of interest in the
conflicts of interest? publication
Does the trial reflect routine CLEAR Tranquility included 269 patients at 90 sites | Unclear

ITT = intention to treat; LDL-C = low-density lipoprotein cholesterol; NA = not applicable; UK = United Kingdom.
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B.2.5.2 FDC trial: quality assessment
Table 26.  Quality assessment of 1002FDC-053
Grade
(yes/no/not
Study question How is the question addressed in the study? clear/NA
Was randomisation carried Patients were randomly assigned (2:2:2:1) to Yes
out appropriately? receive one of the following:
e Bempedoic acid 180 mg + ezetimibe 10 mg
e Bempedoic acid 180 mg
e Ezetimibe 10 mg
¢ Placebo
Randomisation was stratified by baseline statin
intensity and disease characteristics (ASCVD
and/or HeFH vs. multiple CV risk factors).
Was the concealment of The randomisation was performed via an interactive | Yes
treatment allocation web-response system.
adequate?
Were the groups similar at Baseline characteristics were largely balanced No
the outset of the study in across treatment groups; there were slight
terms of prognostic factors, imbalances which were recognised by the authors.
for example, severity of A higher percentage of women (52.9% overall)
disease? were included in the FAS, but a higher percentage
of men were enrolled in the placebo group (60.0%
men) compared with the other groups (46.3% FDC,
40.9% bempedoic acid, 47.7% ezetimibe). Other
patient demographic and baseline characteristics
were similar between treatment groups and
baseline disease characteristics were consistent
with the inclusion and exclusion criteria of the study
population. In the post-hoc sensitivity analysis,
patient characteristics generally are similar except
that the percentage of randomised patients of
Hispanic and Latino ethnicity decreased from
30.6% to 12.0% of the randomised population
(FAS). There was a slight imbalance in age and the
proportion of Hispanic/Latino patients among
treatment arms. A post-hoc sensitivity analysis was
made for the Hispanic/Latino difference only.
Were the care providers, Patients, investigators, and trial sponsors were Yes
participants, and outcome masked to treatment allocation.
assessors blind to treatment
allocation? If any of these
people were not blinded,
what might be the likely
impact on the risk of bias (for
each outcome)?
Were there any unexpected The patient flow diagram was provided, and all the No
imbalances in drop-outs reasons for discontinuations were accounted for.
between groups? If so, were
they explained or adjusted
for?
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Grade

clinical practice in England?

North America where bempedoic acid was used in
a research setting. Subgroup analyses by region in
the bempedoic acid trials showed similar efficacy
results in patients treated in North America and in
Europe (Section B.2.7).

(yes/no/not

Study question How is the question addressed in the study? clear/NA
Is there any evidence to All measurements listed in the methods were No
suggest that the authors reported.
measured more outcomes
than they reported?
Did the analysis include an Analysis of the primary endpoint, percentage Yes
ITT analysis? If so, was this change from baseline to week 12 in calculated
appropriate and were LDL-C, was performed on the ITT population,
appropriate methods used to | defined as all patients randomised. Furthermore,
account for missing data? the secondary endpoints (percentage change from

baseline to week 12 in additional lipid and

cardiometabolic biomarkers) were analysed in the

same manner. Patients who had a missing value

not taking IMP any longer were assumed to no

longer be benefitting from IMP; thus their missing

value was assumed to be the same as their

baseline score. Patients with a missing value still

taking IMP were assumed to be similar to those

who continued with IMP: lipid values were imputed

based on the observed values (multiple imputation).
Did the authors of the study 1002FDC-053 was funded by Esperion. Two Not clear
publication declare any authors were employees of Esperion; one author
conflicts of interest? received grants from Esperion during the conduct of

the study.
Does the trial reflect routine 1002FDC-053 included 382 patients at 125 sitesin | No

ASCVD = atherosclerotic cardiovascular disease; CV = cardiovascular; HeFH = heterozygous familial hypercholesterolaemia;

IMP = Investigational medicine product; ITT = intention to treat; LDL-C = low-density lipoprotein cholesterol; NA = not
applicable; UK = United Kingdom; US = United States.

B.2.6
B.2.6.1

B.2.6.1.1

Bempedoic acid efficacy results

Analysis of Phase 3 bempedoic acid trials

Clinical effectiveness results of the relevant trials

Table 27 presents a summary of the efficacy results for phase 3 bempedoic acid trials. The primary,
secondary, and some of the tertiary endpoints are described in detail in the sections below. The efficacy
data presented in this section include results of analyses from the ITT, post-hoc, and FAS populations
that are relevant to the NICE decision problem.
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Table 27.

Summary of the efficacy results for Phase 3 bempedoic acid trials

CLEAR Wisdom (1002-047) (Esperion |CLEAR Serenity (1002-046) CLEAR Tranquility (1002-048)

CLEAR Harmony (1002-040) (Ray | Therapeutics data on file, 2019c; (Esperion Therapeutics data on | (Ballantyne et al., 2018) (Esperion
et al., 2019a; Ray et al., 2019b) | Goldberg et al., 2019) file, 2018c; Laufs et al., 2019) Therapeutics data on file, 2018d)
LS mean % change
from baseline to LS mean % change from Mean % change LS mean % change from baseline to
week 12 Difference baseline to week 12 Difference from baseline Difference week 12

of LS of LS of LS Difference of

. Bempedoic means Bempedoic means Bempedoic means Bempedoic LS means

Efficacy |acid Placebo |(95% CI; acid Placebo (95% CI; acid Placebo |(95% CI; acid Placebo |(95% CI);

parameter | (n =1,488) |(n=742)|P value) (n = 499)¢ (n = 253)¢ P value) (n =234) (n =111) | P value) (n=181) (n=88) |P value

LDL-C, -16.5(0.52) |1.6(0.86) |-18.1(=20.0 |-15.1 (1.073) |2.4 (1.446) -17.4 (-21to |-23.6 -1.3% 214 (-251 |-235 5 -28.5(-34.4 to

mg/dL to —-16.1; -13.9; to -17.7; -22.5); < 0.001
<0.001) <0.001) <0.001)

Non-HDL-C, |-11.9(0.48) |1.5(0.76) |-13.3 (-15.1 | -10.8 (1.0) 2.3(1.4) -13.0(-16.3 |-19 -0.4 -17.9(-21.1 |-18.4 5.2 -23.6 (-29.005 to

mg/dL to -11.6; to -9.8; to 14.8; -18.121); < 0.001
<0.001) <0.001) <0.001)

TC, mg/dL  |-10.3(0.37) |0.8(0.57) |-11.1(-12.5 |-9.9 (0.7) 1.3 (1.0) -11.2(-13.6 |-16.1 -0.6 -14.8 (-17.3 |-15.1 2.9 -18.0 (-21.940 to
to -9.8; to -8.8; to -12.2; -14.030); < 0.001
< 0.001) < 0.001) <0.001)

Apo B, -8.6 (0.47) |3.3(0.70) |-11.9 (-13.6 |-9.3 (0.9) 3.7 (1.3) -13.0 (-16.1 |-15.5 -0.2 -15.0% -14.6 47 -19.3 (-23.908 to

mg/dL to -10.2; to -9.9; (-18.1% to -14.732); < 0.001
<0.001) <0.001) -11.9%;

<0.001)
hsCRP, mg/l |-22.4 (72.5)% | 2.6 -21.5(-27.0 | -18.7 (-46.1 -9.4(-36.3to0 |-8.7(-17.2t0|-25.4 2.7 -24.3% -32.5 2.1 -31.0 (-44.761 to
(91.97  |to-16.0; to 23.9) 35.2) -0.4; 0.04) (asymptotic -17.401) < 0.001
<0.001) confidence
limits, -35.9%
to =12.7%;
<0.001)
HDL-C, -5.92 (13.5)* | -0.09 -6.4(0.7) -0.2 (0.9) -6.13 (-8.4, |-5.0(16.53) |-0.1 -4.52 (-7.475 |-7.3 14 NR; 0.002
mg/dL e (11.2)° -3.9; < 0.001) (11.15)  |to -1.575;
0.003)
TG, mg/dL  |2.90 (-15.8, |-0.33 11.0 (2.3) 6.1(2.3) 4.9 (-1.5, 7.6 (39.51) [6.7 0.43 (-8.166 |NR NR NR
26.2)>¢ (-16.9, 11.3; 13) (36.97) |t09.027;
20.8)>° 0.921)
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ClI = confidence interval; HDL-C = high-density lipoprotein cholesterol; hsCRP = high-sensitivity C-reactive protein; LDL-C = low-density lipoprotein cholesterol; LS = least squares; NR = not
reported; SD = standard deviation; TC = total cholesterol; TG = triglyceride.

Data are means (SD) unless otherwise stated.

@ Data are medians (interquartile ranges).

N = 1,427 for bempedoic acid group, and N = 726 for placebo group.
¢ Data are medians (Q1, Q3).

4 Sample sizes varied for some outcomes. LDL-C and non—HDL-C: 498 for bempedoic acid group, and 253 for placebo group; Apo B: 479 for bempedoic acid group and 245 for placebo group;
hsCRP: 467 for bempedoic acid group and 240 for placebo group.
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CLEAR Harmony (1002-040)

Principal secondary efficacy outcome (change in LDL-C)

In the ITT analysis (all randomised patients regardless of treatment received) at week 12, treatment
with bempedoic acid resulted in a significantly greater lowering of the LDL-C level than was observed
in the placebo group (mean difference, -18.1; 95% CI, -20.0 to -16.1; P <0.001) in patients on
maximally tolerated statin therapy as part of their LMT. The percentage change in least squares (LS)
mean from baseline to week 12 in LDL-C were -16.5% and 1.6% in the bempedoic acid and placebo
groups, respectively. Treatment with bempedoic acid resulted in a greater absolute change in LDL-C
(-19.23 mg/dL) compared with placebo (0.43 mg/dL). The significant treatment effects of bempedoic
acid versus placebo were apparent from week 4 through week 52 (Figure 4) (Ray et al., 2019a; Ray et
al., 2019b).

Other secondary and efficacy outcomes

Bempedoic acid demonstrated significantly greater treatment effects compared with placebo based on
reductions from baseline to week 12 for non—HDL-C, TC, apo B, and high-sensitivity C-reactive protein
(hsCRP) (P <0.001 for all). The LS mean differences between bempedoic acid and placebo in
percentage change from baseline at week 12, was -13.3% (95% CI, -15.1 to —11.6) for non—HDL-C,
-11.1 % (95% ClI, -12.5 to -9.8) for TC, -11.9 % (95% ClI, —13.6 to —10.2) for apo B, and -21.5 %
(95% ClI, =27.0 to -16.0) for hsCRP.

In the ITT analysis, a significantly higher percentage of patients in the bempedoic acid group achieved
LDL-C < 70 mg/dL compared with patients in the placebo group at weeks 12 (32.4% vs. 9%), 24 (32%
vs. 10.2%), and 52 (28.2% vs. 9.5%) (P < 0.001 for all comparisons) (Ray et al., 2019a; Ray et al.,
2019b).
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Figure 4. Efficacy measures over the 52-week CLEAR Harmony trial
(intention-to-treat population)
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Source: Ray et al. (2019b).
CLEAR Wisdom (1002-047)

Primary efficacy outcome (change in LDL-C)

The primary efficacy outcome was analysed using the FAS, which included all randomised patients
regardless of whether they remained on treatment at the time of efficacy assessment. Treatment with
bempedoic acid resulted in significantly greater reductions in LDL-C compared with placebo in patients
with hypercholesterolaemia on maximally tolerated statins (LS mean percentage change from baseline
to week 12: =15.1% vs. 2.4%). The LS mean difference between bempedoic acid and placebo in
percentage change from baseline was —17.4 (95% ClI, —-21.0 to -13.9; P < 0.001) at week 12. Mean
LDL-C levels at week 12 were 97.6 and 122.8 mg/dL in the bempedoic acid and placebo groups,

respectively (Goldberg et al., 2019).

Secondary and other efficacy outcomes

Bempedoic acid also resulted in significant treatment effects compared with placebo in other lipid
parameters and biomarkers (P < 0.001 for non—-HDL-C, TC, and apo B endpoints).The LS mean
difference between bempedoic acid and placebo in percentage change from baseline was —13.0% for
non—-HDL-C, -11.2% for TC, and —13.0% for apo B at week 12. Patients treated with bempedoic acid
also experienced a significantly greater reduction in hsCRP compared with placebo, with a location shift
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of -8.7% at week 12 (P = 0.04). The median percentage change in hsCRP was -18.7% and —9.4% for
bempedoic acid and placebo.

Treatment with bempedoic acid resulted in significant reduction in HDL-C compared with placebo at
week 12. The differences from placebo of LS means percentage change from baseline in HDL-C was
-6.1% at week 12, -5.2% at week 24, and -4.0% at week 52 (P < 0.001 for all time points). Median
percentage changes from baseline in triglyceride (TG) ranged from 6.0% to 11.0% for bempedoic acid
and 4.8% to 6.1% for placebo (P value not stated).

Over time greater reductions from baseline in LDL-C were observed in the bempedoic acid group
compared with placebo for all reported time points. The LS mean difference between bempedoic acid
and placebo in percentage change from baseline was_
_ Greater reductions from baseline in other lipid parameters and
biomarkers, including non—HDL-C, TC, apo B, and hsCRP were also sustained through week 52 in the
bempedoic acid group compared with placebo. The P value was < 0.001 across all time points for all
parameters except for hsCRP at week 12 (0.04) and week 52 (0.10) (Goldberg et al., 2019).

CLEAR Serenity (1002-046)

Primary efficacy outcome (change in LDL-C)

In the FAS at week 12, LDL-C lowering with bempedoic acid was significantly greater than that for
placebo, (P < 0.001), with bempedoic acid providing a reduction of 21.4% (95% CI, =25.1% to -=17.7%)
compared with placebo. The LS mean change from baseline to week 12 in LDL-C were —-21.2 mg/dL
and -2.3 mg/dL for the bempedoic acid and placebo groups, respectively. Reductions in LDL-C were
observed at the first post-baseline study visit (week 4) and were maintained throughout the study
(Figure 5) (Laufs et al., 2019).
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Figure 5. Effect of bempedoic acid on LDL-C in patients with statin
intolerance: CLEAR Serenity
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Source: Laufs et al. (2019).

Secondary and other efficacy outcomes

Bempedoic acid resulted in significant reductions in all other lipid parameters and biomarkers at
week 12 compared with placebo (P < 0.001). Changes from baseline were —17.9% (95% CI, -21.1% to
-14.8%) for non—-HDL-C, -14.8% (95% ClI, —=17.3% to —12.2%) for TC, and —15.0% (95% CI, -18.1%
to -11.9%) for apo B, respectively. Bempedoic acid reduced hsCRP by 25.4% compared with an
increase of 2.7% in the placebo group. The location shift from baseline to week 12 for hsCRP was
-24.3% (asymptotic confidence limits, -35.9% to -12.7%; P <0.001). Improvements in these
parameters were maintained at week 24 (Laufs et al., 2019).

Changes in TGs were minimal and similar with bempedoic acid and placebo. Effects on HDL-C were
negligible (< 6% change from baseline in both treatment groups) (Laufs et al., 2019).

CLEAR Tranquility (1002-048)

Primary efficacy outcome (LDL-C reduction)

In the ITT analysis, bempedoic acid added to background LMT that included ezetimibe resulted in a
placebo-corrected LS mean change in LDL-C of -28.5% (95% CI, —34.4% to —-22.5%; P < 0.001) from
baseline to week 12. While the mean LDL-C decreased to < 100 mg/dL among patients in the
bempedoic acid treatment group (from 129.8 mg/dL at baseline to 96.2 mg/dL at week 12), patients
who received placebo experienced a modest net increase in LDL-C from baseline (from 123.0 mg/dL
at baseline to 128.8 mg/dL at week 12). Significant reductions in LDL-C with bempedoic acid were
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observed at the first post-baseline study visit (week 4) and were maintained throughout the 12-week
study (Figure 6) (Ballantyne et al., 2018).

Figure 6. CLEAR Tranquility: absolute change in low-density lipoprotein
cholesterol over time (ITT analysis)
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Source: Ballantyne et al. (2018).

Secondary efficacy outcomes

Bempedoic acid added to background LMT that included ezetimibe also improved other lipid and
lipoprotein parameters, including non—-HDL-C, TC, and apo B. Least squares mean non—-HDL-C, TC,
and apo B decreased significantly from baseline to week 12 in the bempedoic acid treatment group but
increased slightly among those who received placebo (P <0.001) (Table 18). Placebo-corrected
changes from baseline were —23.6% + 2.8%, —18.0%  2.0%, and —=19.3% % 2.3% for non—HDL-C, TC,
and apo B, respectively. Significant differences between treatment groups for non—-HDL-C and TC were
observed at the first post-baseline assessment (week 4) and were maintained throughout the study
(apo B was only measured at baseline and week 12). Marked reductions from baseline in median
hsCRP were also observed in the bempedoic acid treatment group, with a placebo-corrected decrease
of 31.0% (P < 0.001) (Ballantyne et al., 2019a; Ballantyne et al., 2019b). Elevated C-reactive protein
levels are associated with increased risk for CHD and adverse CV outcomes, both in the general
population and among patients receiving lipid-modifying therapy, including maximally tolerated statin
treatment (Buckley et al., 2009; Li et al., 2017; Puri et al., 2013; Ridker et al., 2010).
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High-density lipoprotein cholesterol decreased from baseline to week 12 in both the bempedoic acid
and placebo treatment groups, although to a significantly larger extent in the former (-7.3% + 1.2 and
-1.4% + 1.4, respectively; P = 0.002). Changes in TG levels were modest and comparable between
treatment groups (median change: bempedoic acid, —1.4%; placebo, +7.8%) (Ballantyne et al., 2019a;
Ballantyne et al., 2019b).

B.2.6.1.2 Analysis of Phase 2 bempedoic acid trials

Table 28 presents a summary of the efficacy results for two phase 2 bempedoic acid trials, Study 1002-
008 and 1002-009 in patients who received bempedoic acid 180 mg. These are described in detail in
the sections below. The efficacy data presented in this section include results from the modified ITT
population, which consisted of randomised patients who had a baseline assessment, received at least
one dose of study medication, and had at least one on-treatment assessment, excluding assessments
taken 2 days after a dose of study drug.
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Table 28.  Summary of the efficacy results for Phase 2 bempedoic acid trials
Efficacy parameter Study 1002-008 (Thompson et al., 2016) Study 1002-009 (Ballantyne et al., 2016)
LS mean percentage change from | Bempedoic Ezetimibe Bempedoic Placebo
baseline to week 12 acid (n =99) (n =98) P value acid (n = 43) (n=43) P value
LDL-C, mg/dL -30.1 (1.3) -21.2(1.3) < 0.0001 -24.3 (4.2) -4.2 -(4.2) < 0.0001
LDL particle number, nmol/L -24.6 (1.8) -12.7 (1.7) < 0.0001 -2.3 (4.3) -21.3 (4.3) <0.01
Non-HDL-C, mg/dL -25.3 (1.1) -18.7 (1.2) < 0.0001 -10.75 (0.952) -1.8 (3.9) <0.01
TC, mg/dL -20.7 (0.9) -14.3 (0.9) < 0.0001 -15.3 (2.9) -3.2(2.9) <0.01
Apo B, mg/dL -21.3 (1.3) -15.2 (0.70) NR -17.2 (3.4) -5.5(3.4) <0.01
hsCRP, mg/l -40.2 (53.3)? -10.5 (59.0)° <0.01 -29.8 (50) 0 (89) NR
HDL-C, mg/dL -4.8 (13.5) 5.0(1.4) < 0.0001 -4.0 (2.7) -2.0 (2.7) NR
TG, mg/dL -2.70 (46.2)2 7.0 (34.9)° NR -9.1 (47) -3.0 (37) NR
HDL particle number, mmol/L 6.2 (1.4) 6.7 (1.3) NR 10.1 (2.8) -1.6 (2.8) <0.01
Apo A-1, mg/dL 0.1(1.2) 2.0(1.1) NR -0.1(2.2) -3.7 (2.2) NR
VLDL particle number, nmol/L* 15.3 (80.5) -12.6 (63.4) NR -8.3 (91) 10.9 (76) NR

Apo A-1 = apolipoprotein A-1; Apo B = apolipoprotein B; HDL = high-density lipoprotein; HDL-C = high-density lipoprotein cholesterol; hsCRP = high-sensitivity C-reactive protein; LDL = low-density
lipoprotein; LDL-C = low-density lipoprotein cholesterol; LS = least squares; NR = not reported; SE = standard error; TC = total cholesterol; TG = triglyceride; VLDL = very low-density lipoprotein.

Note: the following additional arm was included in phase 2 trials (study 1002-008 and study 1002-009), which is not relevant to the decision problem: bempedoic acid 120 mg and bempedoic acid
120 mg + ezetimibe 10 mg.

Data are LS means (SE), unless otherwise indicated.

@Median (interquartile range) values.
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Study 1002-008

Primary efficacy outcome (LDL-C reduction)

In the modified ITT analysis, bempedoic acid monotherapy reduced LDL-C from baseline to week 12
more than ezetimibe monotherapy. The percentage reduction in LDL-C was 31% for those in the
bempedoic acid group compared with 21% for those in the ezetimibe group (Thompson et al., 2016).

Secondary and exploratory efficacy outcomes

Treatment with bempedoic acid reduced other lipid parameters, including LDL particle number, apo B,
TC, and non—-HDL-C greater than ezetimibe therapy. Median values for hsCRP decreased significantly
from baseline to week 12 by 40% with bempedoic acid compared with 10% with ezetimibe (P < 0.01).
High-density lipoprotein cholesterol decreased with bempedoic acid treatment 4.8% and increased with
ezetimibe alone by 5% (P < 0.0001) (Thompson et al., 2016).

Study 1002-009

Primary efficacy outcome (LDL-C reduction)

Bempedoic acid added to stable statin therapy reduced mean LDL-C significantly more than placebo.
The LS mean (standard error [SE]) percentage changes from baseline in LDL-C were —4.2 (4.2%) with
placebo and -24.3 (4.2%) with bempedoic acid (P < 0.0001). LDL-C reductions in the bempedoic acid
monotherapy group was significantly greater than in the placebo group by week 2 and remained
significantly greater through week 12 (Ballantyne et al., 2016).

Secondary and exploratory efficacy outcomes

Compared with placebo, treatment with bempedoic acid added to statin therapy also significantly
reduced other lipid parameters, including apo B, non—-HDL-C, TC, and LDL particle number. Median
hsCRP values were reduced by 30% with bempedoic acid (P = 0.08 vs. placebo). Although slight
decreases in HDL-C and apolipoprotein A-1 (apo A-1) levels were observed, the results were not
significantly different between bempedoic acid and placebo groups. Treatment with bempedoic acid
resulted in a small increase in HDL particle number; the difference in LS mean percentage change in
HDL particle number was significant between bempedoic acid and placebo (10.1% increase vs. 1.6%
decrease; P = 0.0004) (Ballantyne et al., 2016).

B.2.6.2 Bempedoic acid and ezetimibe FDC efficacy results

Results from the FDC arm and bempedoic acid arm of Study1002FDC-053 are presented in this section.
Study 1002FDC-053 provides the primary evidence for FDC.

Of note, it may be expected that the efficacy and safety of bempedoic acid added to background therapy
with ezetimibe in CLEAR Tranquility (presented in Section B.2.6.1.1) is very similar to FDC, because
pharmacokinetic studies have shown the two presentations to be equivalent (Esperion Therapeutics
data on file, 2019e; Esperion Therapeutics data on file, 2019f); see Appendix M for details of the
pharmacokinetic studies).
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Table 29 presents a summary of the efficacy results for FDC compared with placebo, bempedoic acid
monotherapy, and ezetimibe monotherapy. These are described in detail in Section B.2.6.2.1.
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Table 29. Summary of the efficacy results for FDC

Efficacy

parameter 1002FDC-053 (Ballantyne et al., 2019a; Ballantyne et al., 2019b; Esperion Therapeutics data on file, 2019d)

LS mean % FDC Placebo Difference of LS means | Bempedoic | Difference of LS means | Ezetimibe Difference of LS

change from | (n = 86) (n=41) FDC vs. placebo (95% acid (n=88) | FDC vs. bempedoic (n =86) means FDC vs.

baseline to Cl); P value acid (95% CI); P value bempedoic acid

week 12 (95% CI); P value

LDL-C -36.2 1.8 -38.0 (-46.5, —29.6); -17.2 -19.0 (-26.1, -11.9); -23.2 -13.1 (-19.7, -6.5);
< 0.001 < 0.001 < 0.001

Non-HDL-C -31.9 +1.8 -33.7 (-43.9, -23.4); -14.1 -17.8 (-25.1, -10.5); -19.9 -12.1 (-19.1, -5.0);
< 0.001 < 0.001 < 0.001

TC -26.4 -1.9 -27.1 (-35.1, -19.1); -12.1 -14.2 (-20.4, -8.1); -16.0 -10.4 (-16.1, -4.6);
< 0.001 < 0.001 < 0.001

Apo B -24.6 5.5 -30.1 (-39.9, -20.3); -11.8 -12.8 (-20.3, -5.3); -15.3 -9.3(-16.5, -2.1);
< 0.001 < 0.001 <0.003

hsCRP? -35.1 21.6 -46.1 (-78.8, —15.8); -31.92 Not significant -8.22 -25.6 (-45.0, -7.2)
< 0.001 0.002

HDL-C NR NR NR NR NR NR NR

Apo B = apolipoprotein B; FDC = bempedoic acid and ezetimibe fixed-dose combination; HDL-C = non-high-density lipoprotein cholesterol; hsCRP = high-sensitivity C-reactive protein; LDL-C = low-
density lipoprotein cholesterol; LS = least squares; NR = not reported; TC = total cholesterol.

@ Median percentage change from baseline.
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B.2.6.2.1 Study 1002FDC-053

Primary efficacy outcome (LDL-C reduction)

Following database lock and review, it was determined that 51 patients on active drug had no detectable
study drug in blood samples taken at week 12 for use in population pharmacokinetic modelling. Most
(34 of 51) of these patients were from three study sites in the same metropolitan area. Owing to
concerns about the integrity of any of the data from these three sites, data from these three sites were
excluded from the additional post-hoc efficacy and safety analyses but not the initial ITT analysis.

In the post-hoc analysis (all randomised patients except the 81 patients from the three sites with data
integrity issues) at week 12, LDL-C lowering with FDC was significantly greater than that for the placebo
group (P < 0.001), with FDC providing a reduction of 38.0% compared with placebo. The mean absolute
changes from baseline to week 12 in LDL-C were -36.2 mg/dL and 1.8 mg/dL for the FDC and placebo
groups, respectively. Bempedoic acid monotherapy and ezetimibe monotherapy reduced LDL-C by
17.2% and 23.2%, respectively, compared with an increase of 1.8% with placebo at week 12. The FDC
lowered LDL-C significantly more than ezetimibe alone (-23.2%; P < 0.001) or bempedoic acid alone
(-17.2%; P < 0.001).

In the ITT analysis, the percentage reduction in LDL-C from baseline to week 12 was 31.5%, 21.0%,
17.7%, and 2.5% for FDC, ezetimibe monotherapy, bempedoic acid monotherapy, and placebo,
respectively. Treatment with FDC resulted in a significantly greater reduction in mean LDL-C of 29.0%
compared with placebo (95% ClI, -36.8 to —21.3; P < 0.001) (Ballantyne et al., 2019a; Ballantyne et al.,
2019b; Esperion Therapeutics data on file, 2019d).

Secondary and exploratory efficacy outcomes

In the post-hoc analysis, FDC reduced hsCRP by 35.1% compared with an increase of 21.6% with
placebo (P <0.001). FDC also reduced non—HDL-C, TC, and apo B while these lipid parameters
increased with placebo (P < 0.001). Changes from baseline in HDL-C were modest (< 10.0%) in both
groups. Treatment with bempedoic acid monotherapy or ezetimibe monotherapy also led to reductions
in non—-HDL-C, TC, apo B, and hsCRP compared with placebo. Minimal changes from baseline to
week 12 for HDL-C and TGs were observed and were less than 10.0% in all treatment groups. There
was a higher mean percentage change from baseline to week 12 in HDL-C for bempedoic acid

compared with ezetimiber and placebo - The mean percentage change from baseline

to week 12 in TG was for bempedoic acid, 5.63% for ezetimibe, and - for placebo.

The ITT analysis showed that FDC compared with placebo resulted in a significant reduction in mean
hsCRP of 37.2% (95% ClI, -64.5 to —13.3; P < 0.001). FDC also significantly reduced non—HDL-C, TC,
and apo B compared with placebo (P <0.001) (Ballantyne et al., 2019a; Ballantyne et al., 2019b;
Esperion Therapeutics data on file, 2019d). Treatment with bempedoic acid and ezetimibe led to a
reduction in non—HDL-C, TC, apo B, and hsCRP, whereas treatment with placebo led to an increase in
apo B and hsCRP but a minimal reduction in non—HDL-C and TC. At week 12, ezetimibe, bempedoic

acid, and placebo reduced non-HDL-C by _ respectively. At week 12, bempedoic
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acid and ezetimibe reduced hsCRP by _ respectively, compared with an increase of .
with placebo (Ballantyne et al., 2019a; Ballantyne et al., 2019b; Esperion Therapeutics data on file,
2019d).

Exploratory analyses showed that a significantly greater proportion of patients had achieved LDL-C less
than 1.8 mmol/L (70 mg/dL) at week 12 in the FDC treatment group compared with placebo (31.3% vs.
0.0%, respectively; P < 0.001).

B.2.7 Subgroup analysis

B.2.71 Bempedoic acid efficacy in subgroup analyses
B.2.7.1.1 CLEAR Harmony

In the CLEAR Harmony trial, the principal efficacy endpoint (percentage change in LDL-C from baseline
to week 12) was evaluated across pre-specified subgroups, including gender, age, baseline CV risk
category, baseline statin intensity, race, baseline LDL-C category, history of diabetes, body mass index
(BMI), and region. Efficacy did not vary cross subgroups, with the exception of there being a greater
magnitude of effect with bempedoic acid therapy than with placebo among women (-22.3% difference
in LS mean) than among men (-17.4% difference in LS mean; P = 0.03) (Figure 7) (Ray et al., 2019b).
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Figure 7. CLEAR Harmony subgroup analysis: change from baseline LDL-C
to week 12 (ITT population)

Bempedoic

Subgroup Acid Placebo LS Mean Difference (95% CI) P value for

no. of patients percentage points Interaction

Sex 0.03
Male 1058 519 o ; ~17.4 (-19.4 to —15.4)
Female 336 206 —e— -22.3 (-26.9 to -17.7)

Race 0.82
White 1363 700 2 2 -18.7 (-20.7 to -16.8)
Other 61 25 ——e— -20.0 (-34.0 to -6.1)

Age (years) 0.71
<65 576 260 e i -18.3 (-21.6 to -15.0)

265 848 465 ot -19.0 (-21.4 to —16.6)

Age (years) 0.87
<75 182 590 e -18.8 (-21.0 to -16.6)

275 242 135 —e—| -18.4 (-22.7 to —14.1)

CVD risk category
ASCVD 0.43

Yes 1388 710 2 | } -18.6 (-20.6 to -16.7)
No 36 15 |t & i -24.8 (-47.11t0 -2.6)
HeFH 0.68
Yes 54 23 b o P -20.6 (-35.7 to -5.4)
No 1370 702 ro -18.7 (-20.6 to 16.7)
Background LMT !
Intensity of statin therapy 0.18
Low or moderate 706 362 e -20.0 (-22.8 to -17.3)
High 718 363 e -17.5 (-20.2 to -14.7)
Ezetimibe 0.57
Yes 12 53 —e— —15.8 (-23.5to -8.2)
No 1312 672 HoH ' -18.9 (-20.9 to -16.9)
Fibrate : 0.32
Yes 51 25 e -23.8 (-34.1t0 -13.5)
Mo 1373 700 2 g : -18.5 (-20.5 to -16.6)

Baseline LDL-C 0.85
=100 ma/dl 631 303 e -18.8 (-21.5t0 -16.1)
<100 mg/dl 793 422 = = -18.5 (-21.3 to -15.7)

History of diabetes 0.82
Yes 405 207 —e—i -19.1 (-22.7 to -15.5)

No 1019 518 e+ -18.6 (-20.9 to -16.3)

BMI 0.14
=30 597 290 e -20.1(-24.9 to -15.2)

25 to <30 624 320 e -16.5 (-19.1t0 -13.8)
<25 201 14 —e— -20.7 (-24.0 to -17.3)

Geographic region 0.67
MNorth America 480 252 e -18.1 (-21.0 to —15.3)
Europe 944 473 e -19.1 (-21.6 to -16.5)

T

T T T T f 1
S0 40 30 20 -0 0 10

- —

Bempedoic Acid Better Placebo Better

ASCVD = atherosclerotic cardiovascular disease; BMI = body mass index; Cl = confidence interval; CVD = cardiovascular
disease; HeFH = heterozygous familial hypercholesterolaemia; ITT = intention to treat; LDL-C = low-density lipoprotein
cholesterol; LMT = lipid-modifying therapy; LS = least squares.

Source: Ray et al. (2019b).
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B.2.7.1.2 CLEAR Wisdom

In the CLEAR Wisdom trial, the primary endpoint (percentage change in LDL-C from baseline to
week 12) was evaluated across pre-specified subgroups, including sex, age, race, baseline CV risk
category, baseline statin intensity, baseline LDL-C category, history of diabetes, BMI, and region. As
shown in Figure 8, the LDL-C—lowering effect of bempedoic acid versus placebo was consistent across
all subgroups; however, a significant interaction between subgroup and treatment was observed for
BMI (P =0.02). The study reported similar LDL-C lowering in patients receiving a low-/moderate-
intensity or high-intensity statin and placebo-corrected decreases from baseline of 22.0% (95% CI,
-33.4% to —-10.6%; P < 0.001) in patients receiving no statin and 26.8% (95% ClI, -40.2% to —13.3%;
P < 0.001) in patients receiving no lipid-lowering therapy (Goldberg et al., 2019).

Figure 8. CLEAR Wisdom subgroup analysis: change from baseline LDL-C
to week 12 (ITT population)

Placebo Bempedoic P value
Acid

CVD Risk Category :
Primary prevention _ I 17 13 0.27
Secondary preventation/HeFH —a— : 474 237

Baseline Statin Intensity I
Low/Moderate —e—i | 225 18 0.51
High e : 273 135

Baseline LDL-C I
<130 mg/dL —a— I 350 169 0.3
>130 and < 160 mg/dL —— : 84 45
=160 mg/dL . I 64 39

History of Diabetes I
Yes e l 148 79 0.76
No —e— I 350 174

Age (years) I

<65 —e—i : 251 114 0.82
z65and <75 —e— I 194 112
>75 — ' 53 27

Race Category :
White —a— | 470 240 0.52
Non-White , . - 28 13

Sex I

Male —o— ' 314 166 0.61
Female —— : 184 87

BMI |
< 25 kg/m? ——— : 91 27 0.02
> 25 - <30 kg/m? ——i I 175 101
> 30 kg/m?2 —e—i 232 125

Region I
North America I | 145 72 0.45
European Union —a— i 353 181

-45 -35 26 15 -5 5
<-- Favors Bempedoic Acid

Difference in LS Means (95% CI)

BMI = body mass index; CVD = cardiovascular disease; ITT = intention to treat; LDL-C = low-density lipoprotein cholesterol.

Source: Goldberg et al. (2019).
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B.2.7.1.3 CLEAR Serenity

Subgroup analyses were performed for the primary endpoint (percentage change in LDL-C at week 12)
based on the following groups: CVD risk category, baseline LDL category, history of diabetes, age,
race, sex, and BMI category.

Lipid lowering was consistent across patient subgroups and was observed when bempedoic acid was
administered as monotherapy or when added to stable background lipid-modifying therapy. Significant
reductions in LDL-C at week 12 with bempedoic acid versus placebo were observed in all subgroups
(P =0.01) (Figure 9) (Laufs et al., 2019).

A difference in LDL-C reduction was observed among patients with a history of diabetes versus those
with no history of diabetes (P value for interaction, 0.012) (Laufs et al., 2019). However, this was likely
attributable to chance given the limited sample size, as LDL-C reduction with bempedoic acid was
comparable in patients with and without diabetes in CLEAR Harmony (Section B.2.7.1.1 and CLEAR
Tranquility (Section B.2.7.1.4) phase 3 clinical trials.

Figure 9. CLEAR Serenity subgroup analysis: change from baseline LDL-C
to week 12 (ITT population)

Placebo Bempedoic P value
Acid
Baseline LDL-C |
<130 mg/dL —8— : 27 55 0.768
2130 and <160 mg/dL —— | 32 7
> 160 mg/dL —— : 48 98
History of Diabetes I
Yes —— I 25 61 0.012
No —o— : 82 163
Age (years) |
<65 —e—i | 47 94 0.531
>65and <75 —— : 45 97
275 —— I 15 33
Race Category :
White —a— | 93 202 0.659
Non-White —_— | 14 22
Sex :
Male —— I 50 95 0.151
Female —o—i I 57 129
BMI :
< 25 kg/m? — | 12 32 0.944
> 25 - <30 kg/m? ——i : 43 89
> 30 kg/m? —e— I 52 103
Background LMT |
Statin — e : 10 18 0.429
MNonstatin —— I 33 79
None —— I 64 127
CVD Risk Category :
Primary prevention —e—i I 64 140 0.294
Secondary preventation/HeFH e e : 43 84
!

1
-40 -30 -20 -10 -0 10
<-- Favors Bempedoic Acid

Difference in LS Means (95% CI)

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia
or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved Page 116 of 221



BMI = body mass index; Cl = confidence interval; CVD = cardiovascular disease; HeFH = heterozygous familial
hypercholesterolaemia; ITT = intention to treat; LDL-C = low-density lipoprotein cholesterol; LMT = lipid-modifying therapy;
LS = least squares.

Source: Laufs et al. (2019).
B.2.7.1.4 CLEAR Tranquility (bempedoic acid+ezetimibe)

Exploratory analyses were performed to evaluate LDL-C lowering across subgroups, and although
some numerical differences were observed, there were no clinically significant differences based on
baseline LDL-C, history of diabetes, age, race, sex, BMI, or region (Figure 10).

Heterogeneity in LDL-C reduction was observed in the background statin use subgroups (P = 0.032 for
treatment and subgroup interaction). The difference in LDL-C reduction between the bempedoic
acid+ezetimibe and placebo+ezetimibe treatment groups was statistically significant in both subgroups;
however, the LDL-C—lowering effect was greater among those who received no background statin
therapy (—-34.7%) compared with those on a low-dose or VLD statin (-20.5%) (Ballantyne et al., 2018).

Figure 10. Clear Tranquility (bempedoic acid+ezetimibe) exploratory
subgroup analysis: change from baseline LDL-C to week 12

Placebo Bempedoic LS mean difference P value

Acid

Baseline LDL-C : 0.647
<130 mg/dL —— I 52 97 -31.4 (-39.76 to -23.13)
>130 and <160 mg/dL —e— | 22 53 -27.6 (-36.33 to -18.89)
>160 mg/dL PP — : 8 25 -25.1 (-41.93 to -8.20)

History of Diabetes | 0.598
Yes PR — | 15 35 -25.5 (-37.98 to -13.09)

No —e—i : 67 140  -29.9 (-36.47 to -23.36)

Age (years) | 0.498
<65 —e— ' 37 78 -26.0 (-35.13 to -16.78)
>65 and < 75 —e— : 30 70 -29.7(38.20t0-21.29)
>75 ————i | 15 27 -37.6 (-53.72 to -21.53)

Race ' 0.060
White —e—i : 70 159 -30.9 (-37.22 to -24.68)
Non-White ————— 12 16 -16.8 (-36.69, 3.01)

Sex : 0.378
Male —e— | 31 70 -26.6 (-35.14 to -18.09)
Female —e— I 51 105 -30.9 (-38.70 to -23.15)

BMI Category : 0.820
< 25 kg/m? — | 1 27 -31.9 (-47.83 to -15.92)

25 - 30 kg/m? —— | 39 72 -30.4 (-39.23 to -21.56)

> 30 kg/m? —e—i I 32 76 -27.4 (-36.99 to -17.71)
Background LMT I 0.032

Statin —e——i : 22 56 -20.5 (-33.44 to -7.58)

Other —e— | 60 19 -34.7 (-40.82 to -28.66)
Region | 0.633
North America —e—i : 68 143 -28.3 (-35.01 to -21.67)
Eurpean Union —— I 14 32 -33.3 (-43.26 10 -23.31)

|
|
|
T

T T T T T

T
-60 -50 -40 -30 -20 10 -0 10

<-- Favors Bempedoic Acid
Difference in LS Means (95% CI)

1

Cl = confidence interval; LDL-C = low-density lipoprotein cholesterol; LS = least squares.

Source: Ballantyne et al. (2018).
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B.2.7.2 FDC efficacy in subgroup analyses
B.2.7.2.1 Study 1002FDC-053 (FDC vs. placebo)

Subgroup analyses of the percentage change from baseline to week 12 in LDL-C were performed for
subgroups based on sex, age group, CVD risk category, statin intensity, race, baseline LDL-C category,
history of diabetes, BMI, and calculated statin intensity.

Results indicated a consistent trend for LDL-C lowering in the FDC treatment group relative to placebo
(Figure 11). Although the study was not powered to assess between-group differences in the subgroup
analyses, LDL-C lowering with FDC was greater than placebo in all subgroups (P < 0.001). Moreover,
FDC was statistically significantly superior to placebo in all statin intensity subgroups (Figure 11;
Table 30) (Esperion Therapeutics data on file, 2019d).
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Figure 11. Study 1002FDC-053 subgroup analysis: change from baseline
LDL-C to week 12, FDC vs. placebo
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Table 30. 1002FDC-053: subgroup analyses — percentage change from
baseline in LDL-C at week 12, by calculated baseline statin intensity (full
analysis set)

Calculated baseline Least-square 95% CI of the

statin intensity treatment |N mean (SE) Difference (SE) | difference P value
No statin

FDC H I B N e
Placebo H I

Other statin intensity

FDC H I B N
Placebo H I

High-intensity statin

FDC H I B S e
Placebo B B

Cl = confidence interval; FDC = fixed-dose combination; LDL-C = low-density lipoprotein cholesterol; SE = standard error.

Source: Esperion Therapeutics data on file (2019d).
B.2.7.2.2 Study 1002FDC-053 (FDC vs. bempedoic acid)

Subgroup analyses of the percentage change from baseline to week 12 in LDL-C were performed for
subgroups based on sex, age group, CVD risk category, statin intensity, race, baseline LDL-C category,
history of diabetes, BMI, and calculated statin intensity (Ballantyne et al., 2019a; Ballantyne et al.,
2019b; Esperion Therapeutics data on file, 2019d). As shown in Figure 12, although LDL-C lowering
with FDC was generally consistent in subgroup analyses, the differences between the FDC and
bempedoic acid groups for some subgroups were either not statistically significant or were marginally
significant (CVD risk category of “multiple CV risk factors” [P = 0.391]; statin intensity, “other-intensity
statin” [P = 0.322]; and BMI 25 to < 30 kg/m? [P = 0.775]) (Ballantyne et al., 2019a; Ballantyne et al.,
2019b; Esperion Therapeutics data on file, 2019d). Small sample sizes for some of these subgroups
may account for this lack of statistical significance, as the trial was not powered to show statistical
differences among patient subgroups. The small sample could also have led to the wide confidence
intervals, thereby creating uncertainties about the true effect of the treatment.
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Figure 12. Study 1002FDC-053 subgroup analysis: change from baseline
LDL-C to week 12, FDC vs. bempedoic acid
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B.2.8Meta-analysis

e Data from a large pooled analysis encompassing 3,623 adults with hypercholesterolemia
enrolled in phase 3 clinical trials showed that treatment with bempedoic acid significantly lowered
LDL-C compared with placebo.

e LDL-C lowering was maintained throughout the treatment period and was observed on a
background of stable lipid-lowering therapy, which included statins and/or other non-statin
agents.

B.2.8.1 Bempedoic acid trials: meta-analysis

A pooled analysis was performed of the two trials which compared bempedoic acid with placebo in
patients with ASCVD or high risk for ASCVD receiving stable maximally tolerated statin therapy with or
without additional lipid-lowering therapy (CLEAR Harmony and CLEAR Wisdom). The phase 2 trials
1002-008 and 1002-009 were not included in the meta-analysis because patients in these trials received
no statin (phase 2 study 1002-008) or low-to-moderate-intensity statin (phase 2 study 1002-009).
Bempedoic acid has greater efficacy in patients receiving no/low-dose statin than in patients receiving
moderate to high background statin therapy (see Section B.2.6.1). Therefore, the treatment effect for
bempedoic acid in the phase 2 trials is expected to be heterogeneous with that in the phase 3 trials.

The results of the pooled analysis are presented in Figure 13. Reductions in LDL-C were observed at
the first post-baseline study visit (week 4) and were maintained through the last measurement time
point (52 weeks). Treatment with bempedoic acid lowered LDL-C significantly more than did placebo at
week 12: the LS mean percentage change in LDL-C from baseline to week 12 was -16.0 in the
bempedoic acid group and 1.8 in the placebo group (between-group difference [95% CI], —17.8 [-19.5,
—16.0]; P < 0.001). Absolute mean reduction from baseline to week 12 in LDL-C was greater in patients
treated with bempedoic acid compared with placebo (bempedoic acid, —19.8 mg/dL; placebo,
0.3 mg/dL). A significantly greater percentage of patients in the bempedoic acid group achieved
LDL-C < 70 mg/dL at week 12 compared with placebo (28.9% vs 8.0%; P < 0.001).
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Figure 13. Pooled analysis of RCTs (CLEAR Harmony and CLEAR Wisdom)
comparing bempedoic acid with placebo in patients with ASCVD/HeFH
receiving stable maximally tolerated statin therapy with or without
additional lipid-lowering therapy
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LDL-C = low-density lipoprotein cholesterol; RCT = randomised controlled trial; SE = standard error.
Source: Banach et al. (2019).

A pooled analysis was performed of the two trials which compared bempedoic acid with placebo in
patients with ASCVD or high risk for ASCVD receiving no/low-dose statin therapy (i.e., statin-intolerant
patients) (CLEAR Serenity and CLEAR Tranquility). The results of this pooled analysis are presented
in Figure 14. Reductions in LDL-C were observed at the first post-baseline study visit (week 4) and were
maintained through the last measurement time point (24 weeks). Treatment with bempedoic acid
lowered LDL-C significantly more than did placebo at week 12: the LS mean percentage change in LDL-
C from baseline to week 12 was -23.0 in the bempedoic acid group and 1.5 in the placebo group
(between-group difference [95% Cl], —24.5 [-27.8, —21.1]; P < 0.001). Absolute mean reduction from
baseline to week 12 in LDL-C was greater in patients treated with bempedoic acid compared with
placebo (bempedoic acid, —36.5 mg/dL; placebo, 0.6 mg/dL).
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Figure 14. Pooled analysis of RCTs comparing bempedoic acid with placebo
in patients with statin intolerance (CLEAR Serenity and CLEAR Tranquility)
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controlled trial; SE = standard error; VLD = very low dose.

Source: Banach et al. (2019).

B.2.8.2 Pooled subgroup analysis of bempedoic acid added to
ezetimibe background therapy

In post-hoc subgroup analyses by ezetimibe use at baseline, the treatment effect of bempedoic acid
was similar in patients with and without ezetimibe use.

In patients where the background dose of statin equalled no or low-dose statin therapy (studies 1002-
046 and 1002-048), 415 patients were randomised to bempedoic acid and 199 were randomised to
placebo. Of these, . bempedoic acid patients and . placebo patients were treated with background
ezetimibe at the time of randomisation. In post-hoc subgroup analyses by ezetimibe use at baseline,
the treatment effect of bempedoic acid was similar in patients with and without ezetimibe use. The LS
mean reduction from baseline to week 12 in LDL-C for bempedoic acid compared with placebo was

- versus . respectively, with a difference from placebo for the LS means of _

in patients taking ezetimibe. In the subgroup of patients not taking ezetimibe, the percentage change

from baseline was for bempedoic acid versus - for placebo, with a difference from placebo
for the LS means of .

In the two Phase 3, 52-week studies (1002-040 and 1002-047), patients treated with maximally
tolerated statin could continue their other LMTs, including ezetimibe. Of the 2,010 patients randomised
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to bempedoic acid in these studies, . patients reported ezetimibe background therapy; of the 999
patients randomised to placebo, l patients were also treated with ezetimibe background therapy. In
post-hoc subgroup analyses by ezetimibe use at baseline, the LS mean reduction from baseline to
week 12 in LDL-C for bempedoic acid compared with placebo was F versus - respectively,
with a difference from placebo for the LS means of in patients taking ezetimibe, and
- versus . respectively, with a difference from placebo for the LS means of _
in patients not taking ezetimibe.

B.2.8.3 FDC and bempedoic acid+ezetimibe trials: qualitative
synthesis

No meta-analysis was performed for the ftrials investigating FDC (1002FDC-053) and bempedoic
acid+ezetimibe (CLEAR Tranquility) because patients in 1002FDC-053 received background statin
therapy, while in CLEAR Tranquility patients received no/low-dose statin therapy, and in the phase 2
study 1002-008 patients received no background statin. Therefore, the treatment effect for bempedoic
acid in combination with ezetimibe among these three trials is expected to be heterogeneous (see
Sections B.2.6.1 and B.2.6.2 for results of these studies).

B.2.9 Indirect and mixed-treatment comparisons

A network meta-analysis was performed to provide estimates of the efficacy of bempedoic acid and
FDC versus ezetimibe, alirocumab and evolocumab in the two situations of interest:

o When statins are contraindicated or not tolerated
¢ When maximally tolerated statin dose does not appropriately control LDL-C

Consistent with previous meta-analyses of lipid-modifying therapy (LMT), the endpoint was the
percentage change in LDL-C from baseline. The percentage change in LDL-C has been used as the
measure of treatment effect in previous meta-analyses (e.g., Pandor et al. (2009); Toth et al. (2017b)
as it is empirically more exchangeable between studies than the absolute change in LDL-C.

Randomised controlled trials of LMTs were identified by a systematic review (described in
Section B.2.1.1 and Appendix D). Only studies of 12 weeks or greater were included, consistent with
the trial endpoint of interest and previous technology assessments and guidelines addressing the
efficacy of LMT (e.g., TA385) (NICE, 2016d). Trial arms investigating the interventions of interest were
included in the evidence network, along with comparator arms in studies of these interventions which
add connections within the evidence network. Quality assessments of the included studies are
presented in Appendix D.

LDL-C data were analysed at baseline and week 12, the primary endpoint for the bempedoic acid and
FDC studies and many comparator studies. If data were not available at week 12 for a given trial, the
nearest time point was analysed if it fell between week 10 and 24 (inclusive) and the actual time point
was noted. This time window was selected in order to include data from key comparator trials while
avoiding longer-term data for comparators which could bias the analysis in favour of bempedoic acid
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and FDC (recognising the slight decrease in efficacy in terms of LDL-C reduction observed over time
for ezetimibe, alirocumab and evolocumab therapy, e.g., in the COMBO |l study) (El Shahawy et al.,
2017).

The alternative dosing schedules for alirocumab 75 mg, and 150 mg (150 mg at 12 weeks or 24 week
data for 75 mg with possible uptitration to 150 mg at 12 weeks) were considered separate treatments
in the network. The alternative dosing schedules for evolocumab (140 mg Q2W and 420 mg QM) have
been shown to have very similar efficacy in reducing LDL-C, and meta-analyses combining both doses
have been performed (e.g., Toth et al., 2017). Evolocumab 420 mg QM is not recommended by NICE
(TA394) (NICE, 2016c) and is therefore not a comparator of interest. However, due to the similarity in
efficacy with the 140 mg Q2W dose (e.g., Toth et al. (2017b)), efficacy data for the 420 mg QM dose
may be considered relevant to that of the 140 mg Q2W dose. In order to include all relevant evidence,
both doses have been combined in the analysis and treated as a single intervention.

The evidence network for statin-intolerant studies is presented in Figure 15; the network for maximally
tolerated statin studies is presented in Figure 16.

Figure 15. Evidence network for statin-intolerant studies

Note: studies typically enrolled patients considered to be statin intolerant, often described as due to statin-related muscle
symptoms (typically no patients received statin therapy in these studies). In studies of mixed populations where a subgroup
analysis was performed and reported in statin-intolerant patients, the statin-intolerant subgroup has been included in the
network. The numbers represent the number of trials (or trial subgroups) providing information for that comparison.
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Figure 16. Evidence network for maximally tolerated statin studies

Note: studies typically enrolled patients who were not able to achieve their LDL-C target despite maximally tolerated statin
therapy (maximally tolerated statin therapy may include no statin or low-, moderate-, or high-intensity statin therapy). For some
patients included in these studies, maximally tolerated statin may be no or very low-dose statin; i.e., patients were statin
intolerant. Where subgroup data were available for statin-intolerant and statin-tolerant patients, the subgroup data have been
included in the statin-intolerant network and the maximally tolerated statin network, respectively. Where no separate analyses
were presented, studies were included in the maximally tolerated statin network since this was the specified study design.
Studies in statin-tolerant patients not receiving statin also were included. Maximally tolerated statin trials included those
enrolling patients on background statins, and also those in which patients were randomised to statins. The numbers represent
the number of trials (or trial subgroups) providing information for that comparison.

Frequentist and Bayesian random-effects analyses were performed for the percentage change in
LDL-C, with baseline LDL-C as a covariate. Statistical methods were consistent with the NICE Decision
Support Unit Technical Support Document (Dias et al., 2011); random-effects models were fitted as
recommended by Jansen et al. (2014). Details of the methodology for the network meta-analysis (NMA)
is presented in Appendix D.3.

B.2.9.1 NMA results for bempedoic acid

Estimates of the percentage change in LDL-C from baseline compared with ezetimibe from the
Bayesian NMA of statin-intolerant studies are presented in Table 31. The corresponding estimates from
the NMA for maximally tolerated statin studies are presented in Table 32.
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Table 31. NMA results for bempedoic acid in statin-intolerant studies

Treatment Estimated difference in % change in LDL-C from baseline
compared with ezetimibe
Mean 95% Crls P value

Bempedoic acid

Bempedoic acid+ezetimibe

Evolocumab

EvoMab+ezetimibe?

Alirocumab (75 mg)

Alirocumab (150 mg)

Crl = credible interval; EvoMab = evolocumab; LDL-C = low-density lipoprotein cholesterol; NMA = network meta-analysis.

Note: other treatments were included in the evidence network but were not reported in the table as they are not comparators.
P value relates to the difference in percentage change from baseline in LDL-C compared with ezetimibe. No trial data were
identified for alirocumab+ezetimibe.

2 Evolocumab+ezetimibe estimates are based on data for 30 patients in GAUSS (Sullivan et al., 2012).

Table 32. NMA results for bempedoic acid+statin in maximally tolerated
statin studies

Treatment Estimated difference in % change in LDL-C from
baseline compared with ezetimibe

Mean 95% Crls

Bempedoic acid+statin

FDC+ statin®

EvoMab+statin

AliMab (75 mg)+statin

AliMab (150 mg)+statin

AliMab (75 mg)+statin+ezetimibe
AliMab (150 mg)+statin+ezetimibe

T
<
-
c
o

AliMab = Alirocumab; EvoMab = evolocumab; Crl = Credible interval; LDL-C = low-density lipoprotein cholesterol;
NMA = network meta-analysis.

2 These data are used in the economic model to represent the efficacy of bempedoic acid+ezetimibe separate tablets in
patients receiving maximally tolerated statin. Pharmacokinetic studies have shown the two presentations to be equivalent (see
Appendix M).

Note: other treatments were included in the evidence network but were not reported in the table as they are not comparators.
P value relates to the difference in percentage change from baseline in LDL-C compared with ezetimibe.

B.2.9.2 NMA results for FDC

Estimates of the percentage change in LDL-C from baseline compared with ezetimibe from the statin-
intolerant NMA are presented in Table 33. The corresponding estimates from the maximally tolerated
statin NMA are presented in Table 34. Note that these data are the same as those presented in Table 31
and Table 32 but are repeated here to present evidence for FDC separately from the evidence for

bempedoic acid single-agent tablet.
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FDC has not been investigated in statin-intolerant patients or patients receiving no/VLD statin;
supporting evidence for FDC in this population is provided based on trials investigating bempedoic

acid+ezetimibe.

Table 33. NMA results for FDC in statin-intolerant studies

Treatment Estimated difference in % change in LDL-C from baseline
compared with ezetimibe

95% Crls P value

Bempedoic acid+ezetimibe?

Evolocumab
EvoMab+ezetimibe®
Alirocumab (75 mg)
Alirocumab (150 mg)

=
o
Q
5

Crl = credible interval; FDC = bempedoic acid and ezetimibe fixed-dose combination; LDL-C = low-density lipoprotein
cholesterol; NMA = network meta-analysis.

2 These data are used in the economic model to represent the efficacy of FDC in statin-intolerant patients. Pharmacokinetic
studies have shown the two presentations to be equivalent (see Appendix M).

b Evolocumab+ezetimibe estimates are based on data for 30 patients in GAUSS (Sullivan et al., 2012).

Note: other treatments were included in the evidence network but were not reported in the table as they are not comparators.
P value relates to the difference in percentage change from baseline in LDL-C compared with ezetimibe. No trial data were
identified for alirocumab+ezetimibe.

Table 34. NMA results for FDC+statin in maximally tolerated statin studies

Treatment Estimated difference in % change in LDL-C from
baseline compared with ezetimibe
Mean 95% Crls P value

FDC+ statin

EvoMab+statin

AliMab (75 mg)+statin

AliMab (150 mg)+statin

AliMab (75 mg)+statin+ezetimibe
AliMab (150 mg)+statin+ezetimibe

AliMab = Alirocumab; Crl = credible interval; EvoMab = evolocumab; FDC = bempedoic acid and ezetimibe fixed-dose
combination; LDL-C = low-density lipoprotein cholesterol; NMA = network meta-analysis.

Note: Other treatments were included in the evidence network but were not reported in the table as they are not comparators.
P value relates to the difference in percentage change from baseline in LDL-C compared with ezetimibe.

B.2.9.3 Uncertainties in the indirect and mixed-treatment
comparisons

Results from the Bayesian random-effects models for both the statin-intolerant and maximally tolerated
network had a high degree of heterogeneity; this was not resolved through the addition of baseline LDL-
C as a covariate. The level of heterogeneity observed is not in line with the assumptions underlying
NMA, hence caution should be taken when interpreting the results and credible intervals. For some
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treatment comparisons, a difference was observed between the direct and indirect evidence. It may be
possible that an explanatory variable which has not been included in the analysis may account for some
of the underlying heterogeneity, such as the level of background statin or ezetimibe use. However, the
extent of heterogeneity/inconsistency was considerable in both networks and we believe it is unlikely
that there is a simple explanation for the degree of heterogeneity/inconsistency that was observed.
Therefore, the variability estimated for relative comparisons may be underestimated. It was assumed
that evolocumab 140 mg and evolocumab 420 mg have comparable efficacy and these treatments were
pooled within the analysis. Estimates for evolocumab+ezetimibe were based on data for the 420 mg
dose investigated in only 30 statin-intolerant patients (GAUSS) (Sullivan et al., 2012) and therefore
should be treated with particular caution. An assumption was also made that the relative difference in
percentage change at 24 weeks for alirocumab 75 mg uptitrated to alirocumab 150 mg and 12-week
alirocumab 150 mg were equivalent. In the maximally tolerated statin network, it has been assumed
that the relative efficacy of ezetimibe, evolocumab, and alirocumab are not impacted by differing
background statin, or randomised statins when administered in both the comparator and reference arm
within the trial.

Table 35 compares the NMA results with those from a published NMA of evolocumab, alirocumab, and
ezetimibe trials in patients requiring further LDL-C reduction while on maximally tolerated medium- or
high-intensity statin (Toth et al., 2017b). Toth et al. (2017a) also observed high statistical heterogeneity
for some comparisons; the authors reported that sensitivity analyses investigating heterogeneity did not
substantially change the results.

Table 35. Comparison of the NMA results in maximally tolerated statin
studies with those reported by Toth et al. (2017a)

Treatment Estimated difference in % change in LDL-C from
baseline compared with ezetimibe
Submission NMA Toth et al. (2017a)
Mean 95% Crls Mean 95% Crls
EvoMab+statin -45.32 -50.9, -39.8
AliMab (75 mg)+statin -26.1 -31.2, -20.8
AliMab (150 mg)+statin -32.5 -40.8, -23.9
AliMab (75 mg)+statin+ezetimibe NR NR
AliMab (150 mg)+statin+ezetimibe NR NR

AliMab = Alirocumab; Crl = credible interval; EvoMab = evolocumab; FDC = bempedoic acid and ezetimibe fixed-dose
combination; LDL-C = low-density lipoprotein cholesterol; NMA = network meta-analysis; NR = not reported.

2 Post-hoc analysis combining evolocumab 140 mg and evolocumab 420 mg. The estimate for evolocumab 140 mg was
-46.1% (-53.3% to —39.1%).
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B.2.10 Adverse reactions

e More than 3,600 patients have received bempedoic acid, with approximately 2,400 patients
receiving doses of 180 mg daily in phase 3 studies (the majority for 52 weeks duration)

¢ Most adverse events have been mild to moderate in severity and generally balanced in
occurrence with adverse events in patients receiving placebo

e The combination of bempedoic acid with ezetimibe was considered to be well tolerated

¢ Myopathy with concomitant use of simvastatin doses = 40 mg is an important identified risk of
bempedoic acid. As the risk of myopathy with simvastatin monotherapy is dose related, with
specific risks noted for the 80 mg dose, the bempedoic acid product information will limit
simvastatin dosage to 20 mg daily (or 40 mg daily for patients with severe hypercholesterolaemia
and high risk for CV complications, who have not achieved their treatment goals on lower doses
and when the benefits are expected to outweigh the potential risks)

¢ Increases in serum uric acid were observed in clinical trials, and gout is considered a potential
risk of treatment with bempedoic acid, but his could be reversed.

e Among the pooled phase 3 studies with treatment duration of 52 weeks, an assessment of
adjudicated major adverse cardiovascular event (MACE) composite endpoints usually showed
hazard ratios < 1.0 (ranging from 0.80 for 3-component MACE in the high-risk/long-term pool to
0.95 for 4-component MACE in the overall phase 3 pool), though there were too few events to
make a definitive assessment.

B.2.10.1 Adverse reactions for bempedoic acid

An integrated overview analysis of safety was performed. Studies were pooled to include all relevant
data from controlled trials that were similar in design and target population. The High-Risk/Long-Term
pool included CLEAR Harmony and CLEAR Wisdom and the No- or Low-Dose Statin pool included
CLEAR Serenity and CLEAR Tranquility. The overall phase 3 pool included all four of these studies,
and the overall phase 2 pool included all 10 phase 2 studies (Esperion Therapeutics data on file,
2019b).

It should be noted that the overall phase 3 pool did not include Study 1002FDC-053, and safety results
for this study are reported separately in Section B.2.10.2.

The safety endpoints for the integrated analyses were treatment-emergent adverse event incidences
(including adverse events of special interest), positively adjudicated clinical endpoints, clinical
laboratory test abnormalities and changes, vital signs and changes, and concomitant medication use.
The safety population included all randomised patients who received at least one dose of study drug
and patients were summarised according to the treatment that they actually received, regardless of their
randomised treatment (Esperion Therapeutics data on file, 2019b).

More than 3,600 patients received bempedoic acid, with approximately 2,400 patients receiving doses
of 180 mg daily in phase 3 studies (most for 52 weeks’ duration). The total extent of clinical exposure
from the phase 3 randomised controlled trial safety database is presented in Table 36 (Esperion
Therapeutics data on file, 2019b).
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Table 36. Number of patients exposed to bempedoic acid at time of
marketing application submission

Duration Estimated number of patients exposed to
bempedoic acid from double-blinded phase 3
studies

= 12 weeks (80 days) 2,158

= 24 weeks (165 days) 1,811

= 36 weeks (265 days) 1,608

> 48 weeks (336 days) 1,558

Source: Esperion Therapeutics data on file (2019b).
B.2.10.1.1 Exposure

The safety population in the high-risk/long-term pool consisted of_-patients who received
bempedoic acid and . patients who received placebo in 52-week studies. All patients in the FAS
(except 1 patient who did not receive bempedoic acid) were included in the safety population. The
median number of days of investigational medicinal product (IMP) exposure was the same for both
placebo and bempedoic acid groups

In the no- or low-dose statin pool, the safety population comprised . patients who received bempedoic
acid and . patients who received placebo. All patients in the FAS (except 1 patient who did not receive
placebo) were included in the safety population. The median number of days of IMP exposure was
lower for the bempedoic acid group - compared with the placebo group _ Most
patients in the no- or low-dose statin pool received IMP for bempedoic acid, -
placebo) (Esperion Therapeutics data on file, 2019b).

The safety population in the overall phase 3 pool consisted of. patients who received bempedoic
acid and - patients who received placebo. The median number of days of IMP exposure was similar
for both bempedoic acid and placebo groups - for bempedoic acid, - for placebo).
The safety population in ongoing extension CLEAR-OLE included patients. Mean exposure to

IMP during the open-label study was
patients - had received IMP for
patients received bempedoic acid,

days based on last patient visit of . Most
as of the cutoff date. Additionally, in phase 2 studies
patients received placebo, and . patients received

ezetimibe alone. These trials ranged in duration from In phase 1 studies,

patients received bempedoic acid (Esperion Therapeutics data on file, 2019b).
B.2.10.1.2 Overall adverse events

Bempedoic acid was well tolerated in clinical studies; adverse event rates and types of adverse events
reported in patients treated with bempedoic acid were generally similar to those treated with placebo.
Overall in phase 3 studies, the adverse events reported most frequently in patients who received
bempedoic acid were generally reported at similar rates in patients who received placebo. Frequent

adverse events that were reported at slightly highe_rates with bempedoic acid than

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia
or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved Page 132 of 221



with placebo in one or more data pools were

(Esperion Therapeutics data on file, 2019b).

Small changes in laboratory parameters (creatinine increases, uric acid increases, haemoglobin
decreases, and liver function test elevations) were observed, and some of the preferred terms that
occurred more frequently with bempedoic acid were driven by adverse events associated with
laboratory results. These laboratory changes are well characterised.

Increased creatinine, hepatic enzyme elevations, decreased haemoglobin, and anaemia are considered
to represent adverse reactions; however, as these changes did not appear to put patients at risk, they
are not considered important potential or identified risks. The incidence of elevated liver transaminases
was low and within the range reported for statins and ezetimibe. There were no elevations of total
bilirubin > 2 x the upper limit of normal (ULN) in patients who received bempedoic acid and there were
no cases of Hy's law.

Uric acid increased is also considered to represent an adverse reaction. Because the overall incidence

of gout was.in the bempedoic acid group versus-in the placebo group, _

(Esperion Therapeutics

data on file, 2019b).

B.2.10.1.3 Common adverse events

In all three phase 3 pools (the High-Risk/Long-Term pool, the No- or Low-Dose Statin pool, and the
overall phase 3 pool), the adverse event preferred terms reported most frequently in bempedoic acid -
treated patients occurred at similar rates in patients receiving placebo. No preferred term was reported
at an incidence > 2% higher in the bempedoic acid group compared with the placebo group in the High-
Risk/Long-Term pool or overall phase 3 pool. Blood uric acid increased was the only preferred term
with an incidence in the bempedoic acid group > 2% higher than in placebo group in the No- or Low-
Dose Statin pool. In the overall phase 2 pool, no adverse event had an incidence in bempedoic acid
group > 2% higher than that in overall control. Common adverse events are presented in Table 37.

Table 37.  Adverse reactions occurring in greater than or equal to 2.0% of
patients receiving bempedoic acid and more frequently than with placebo

Adverse reaction Bempedoic acid _ Placebo _

% %

Upper respiratory tract
infection

Hyperuricemia @

Muscle spasms

Diarrhoea

Back pain
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Pain in extremity

Bronchitis

Anaemia

Musculoskeletal pain

aHyperuricemia includes hyperuricemia_ || ] ] BBllland blood uric acid increased | EEENEGEG<zG

Source: Esperion Therapeutics data on file (2019b).

B.2.10.1.4 Serious adverse events

Similar percentages of patients in the bempedoic acid group and placebo group had a serious adverse

event in the high-risk/long-term low- or no-dose statin pool
and overall phase 3 pool In

general, the type and frequency of serious adverse events by system organ class (SOC) were similar
between groups in all pools

(Esperion Therapeutics data on file, 2019b):

and vascular disorders
in the high-risk/long-term pool and cardiac disorders

.Injury, poisoning, and procedural complications_

Infections and infestations

The most common serious adverse event in all three pools was unstable angina (High-Risk/Long-Term

pool-bempedoic acid,.placebo; No- or Low-Dose Statin pool.bempedoic acid,_.placebo;
overall phase 3 pool bempedoic acid,_-placebo). Serious adverse events were considered

related to IMP in in bempedoic acid treatment group_patients in the placebo
treatment group in the overall phase 3 pool; no preferred term was reported in more than 1 patient.

In the overall phase 2 pool, serious adverse events occurred in—in the bempedoic
acid group and in the overall control group. No notable differences in SOC were

observed between treatment groups (Esperion Therapeutics data on file, 2019b).
B.2.10.1.5 Cardiovascular events

The phase 3 studies were not powered to detect treatment differences between groups in terms of CV
events. Potential CV events and all fatal events were adjudicated in all phase 3 studies by a blinded
independent clinical endpoints committee that reviewed all studies as an overall examination of CV
safety. Events adjudicated included MACE events such as CV death, non-fatal Ml, non-fatal stroke,
HUA, and coronary revascularisation and non-MACE events such as non-CV death, non-coronary
arterial revascularisation, and hospitalisation for heart failure. This analysis was descriptive only.

Analyses of these events did not indicate any trend towards CV harm. Most CV events occurred in the
large 52-week studies. In both the individual long-term studies and the overall phase 3 pool and Long-
Term/High-Risk pool, there were trends to lower rates of MACE in the bempedoic acid group (Table 38).
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MACE component analysis was neutral when heart failure events were included (Table 39) (Esperion
Therapeutics data on file, 2019b).

Table 38.  Adjudicated MACE and non-MACE events by event type in the
overall phase 3 pool (safety analysis set)

High-risk/long-term Overall phase 3 pool CLEAR-OLE
pool (pool 3)
(pool 1)

T
o
®)

Bempedoic PBO Bempedoic
acid acid

Bempedoic
acid

Any positively
adjudicated event
(MACE or non-MACE)

Adjudicated MACE
CV death

Non-fatal myocardial
infarction

Non-fatal stroke

Hospitalisation for
unstable angina

Coronary
revascularisation

Other adjudicated non-
MACE events

Non-CV death

Non-coronary arterial
Revascularisation

Hospitalisation for
heart failure

CV = cardiovascular; MACE = major adverse cardiovascular event; PBO = placebo.

Source: Esperion Therapeutics data on file (2019b).
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Table 39. MACE composite with hazard ratio for cox-regression model for
time-to-first adjudicated MACE composite (safety analysis set)

High-risk/long-term pool Overall phase 3 pool (pool 3)
(pool 1)

Bempedoic

Hazard ratio | Bempedoic | PBO Hazard ratio
(95% CI) (95% CI)

5-component
MACE

4-component
MACE

3-component
MACE

5-component

MACE +
hospitalisation

for heart
failure

)
o,
-
o)
(@)
)
o,

4-component

MACE +
hospitalisation

for heart
failure

3-component

MACE +
hospitalisation

for heart
failure

ClI = confidence interval; LDL = low-density lipoprotein; MACE = major adverse cardiac event; PBO = placebo.
Notes:

3-component MACE is defined as cardiovascular death, non-fatal myocardial infarction, and non-fatal stroke.

4 component MACE is defined as 3-component MACE events plus coronary revascularisation.

5-component MACE is defined as 4-component MACE events plus hospitalisation for unstable angina.

Percentages are based on N, number of patients treated within each treatment group in the pooled safety population.
Patients that experienced more than one of an individual MACE (for example, two non-fatal Ml) are counted once for
that individual MACE, regardless of how many times they experienced the event.

Cox-regression model includes treatment group and baseline LDL as covariates.

Source Esperion Therapeutics data on file (2019b).

A significant difference in MACE would not be expected to be observed without a greater number of
accumulated events, as in a cardiovascular outcomes trial. Additionally, the shorter follow-up time can
diminish the ability to detect significant positive effect on MACE as well. The hazard ratio for a 1 mmol/L
reduction in LDL-C was_of therapy in the pooled statin cardiovascular outcomes trials
and-overall in statin MACE trials where the mean length of follow-up if 5 years (Cholesterol
Treatment Trialists et al., 2010; Ference et al., 2018) as cited in (Esperion Therapeutics data on file,

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia
or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved Page 136 of 221



2019b) The effects of bempedoic acid on cardiovascular outcomes will be formally evaluated further in
the ongoing phase 3 cardiovascular outcomes trial (Esperion Therapeutics data on file, 2019b).

B.2.10.1.6 Adverse events leading to discontinuation of IMP

Adverse events that led to discontinuation of IMP occurred in-of patients in the bempedoic acid
group and- patients in the placebo group in the High-Risk/Long-Term pool, in-of patients in
the bempedoic acid group and of patients in the placebo group in the Low- or No-Dose Statin pool,
and in of patients in the bempedoic acid group and of patients in the placebo group in the
Overall Phase 3 pool.

A difference in the incidence of adverse events leading to discontinuations of IMP was driven by slightly
increased rates of discontinuation owing to preferred terms in the investigations, Gastrointestinal, and
Musculoskeletal Disorders SOCs._In the overall phase 3 pool, the most frequent preferred terms that
led to discontinuation of IMP more often in the bempedoic acid treatment groups_were _

_ none of which differed by-between treatment groups

(Esperion Therapeutics data on file, 2019b).
B.2.10.1.7 Adverse events of special interest

As the adverse events of special interest categories in the phase 2 studies were not identical to the
categories evaluated in the phase 3 studies, the discussion in this section focuses on the adverse
events of special interest from the phase 3 programme. In studies of bempedoic acid in combination
with maximally tolerated statin or a PCSK9 inhibitor or as part of triplet therapy with ezetimibe and
atorvastatin, safety results were consistent with the safety profile observed in the phase 3 studies.

Table 40. Summary of adverse events of special interest (overall phase 3
pool)

Adverse reaction Bempedoic acid Placebo

Hypoglycaemia

Metabolic acidosis

New onset diabetes/hyperglycaemia

Hepatic enzyme elevation
ALT and/or AST elevation > 3 x ULN
ALT and/or AST elevation > 5 x ULN
Muscular disorders

Muscle spasms

Pain in extremity

Myositis

Neurocognitive disorders

Renal disorders

Increased uric acid/gout
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Adverse reaction Bempedoic acid Placebo
I I
Decreased haemoglobin $ [ [ |
Anaemia [ I

ALT = alanine aminotransferase; AST = aspartate aminotransferase; LLN = lower limit of normal; ULN = upper limit of normal.
$ decrease in haemoglobin from baseline of = 2 g/dL and less than the LLN.

Source: Esperion Therapeutics data on file (2019b).

Results showed that trere was [ R
_with bempedoic acid. There was no trend for a greater difference between

the bempedoic acid and placebo groups in rates of

, but as they do not
appear to be a risk to patients, elevated hepatic enzymes are not considered an important potential or
important identified risk for bempedoic acid.

There was no increased risk of neurocognitive adverse events with bempedoic acid. -
-was identified as an adverse reaction, but the changes were not considered clinically
meaningful. No renal-related change is considered to represent an adverse reaction to bempedoic acid.
Uric acid increased is considered an adverse reaction of bempedoic acid; however, it is unclear whether
the increased uric acid puts patients at increased risk for gout; thus, gout is considered a potential risk.
While decreased haemoglobin and anaemia are considered adverse reactions potentially associated

with bempedoic acid,

, such as myalgia and muscle weakness. The incidence of muscle spasms was and

pain in extremity was with bempedoic acid and placebo, respectively; other muscle-related

events are reported at similar rates between treatment groups.

(Esperion Therapeutics data on file, 2019b). In CLEAR Tranquility, treatment-
emergent adverse events (TEAEs) were reported by 127 (47.0%) patients overall, slightly more
frequently in the bempedoic acid+ezetimibe group than in the ezetimibe+placebo group (48.6% vs.
44.8%) (Ballantyne et al., 2018).
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Table 41.  Overview of TEAEs and AEs with a 2 1% difference between treatment groups
CLEAR Harmony (1002- CLEAR Wisdom CLEAR Serenity CLEAR Tranquility (1002-048)
040) (1002-047) (1002-046)
Placebo Bempedoic Placebo Bempedoic Placebo Bempedoic Placebo+ Bempedoic
(N =742) acid (N = 257) acid (N=111) acid ezetimibe acid+
n (%) (N =1,487) n (%) (N = 522) n (%) (N = 234) (N(; )87) ezet;l&il))e
% % % n (% N =
n(o) n(o) n(o) n(%)
Patients with > 1 I e 182 (70.8) | 366 (70.1) 63 (56.8) 150 (64.1) 39 (44.8) 88 (48.6)
TEAE
Patients with = 1 I e 48 (18.7) 106 (20.3) 4 (3.6) 14 (6.0) 3(3.4) 5 (2.8)
serious TEAE
Patients with > 1 [ e 2(0.8) 6 (1.1) 0 0 | |
TEAE with a fatal
outcome
Patients with = 1 e [ ] 22 (8.6) 57 (10.9) 13 (11.7) 43 (18.4) 5(5.7) 11 (6.1)
TEAE leading to
discontinuation of IMP
Patients with any 42 (5.7) 68 (4.6) 26 (10.1) 43 (8.2) 0 3.8(9) | |
positively adjudicated
CV or fatal clinical
event
Nasopharyngitis I e 13 (5.1) 27 (5.2) [ 1(1.1) 4(2.2)
Urinary tract infection | | [ 5(1.9) 26 (5.0) 9(8.1) 8 (3.4) 5 (5.7) 5 (2.8)
Arthralgia N e 8 (3.1) 18 (3.4) 5 (4.5) 14 (6.0)
Muscle spasms e [ ] 3(1.2) 11 (2.1) 5 (4.5) 10 (4.3) 3(3.4) 6 (3.3)
Back pain [ | I | [
Bronchitis I I || I 6 (5.4) 6(2.6)
Pain in extremity e [ ] 1(0.4) 11 (2.1) 4 (3.6) 13 (5.6) 0 1 (0.6)
Angina pectoris e e 5(1.9) 16 (3.1) | B
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CLEAR Harmony (1002- CLEAR Wisdom CLEAR Serenity CLEAR Tranquility (1002-048)

040) (1002-047) (1002-046)

Placebo Bempedoic Placebo Bempedoic Placebo Bempedoic Placebo+ Bempedoic

(N =742) acid (N = 257) acid (N=111) acid ezetimibe acid+

n (%) (N =1,487) n (%) (N = 522) n (%) (N =234) (N 7 87) :lzet;rgibe

n -
n (%) n (%) n (%) (%) N o) )

Osteoarthritis e [ ] 5 (1.9) 16 (3.1) [ [
AAT increased 1(0.1) 7 (0.5) | e | [ | e

AAT = Aspartate aminotransferase; AE = adverse event; CV = cardiovascular; FDC = bempedoic acid and ezetimibe fixed-dose combination; IMP = investigational medical product; NR = not
reported; TEAE = treatment-emergent adverse event.

Note that study 2001FDC-053 also investigated FDC; the results for this arm are presented in Table 42.

Sources: Ballantyne et al. (2019a); Esperion Therapeutics data on file (2017b); Esperion Therapeutics data on file (2018c); Esperion Therapeutics data on file (2019c); Esperion Therapeutics data
on file (2019d); Laufs et al. (2019); Ray et al. (2019b).
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B.2.10.2 Adverse reactions for FDC

Adverse event information for bempedoic acid in combination with ezetimibe is taken from study
1002FDC-053 (Ballantyne et al., 2018; Ballantyne et al., 2019a; Esperion Therapeutics data on file,
2018d; Esperion Therapeutics data on file, 2019d).

It should be noted that information from the FDC Study 1002FDC-053 was not included in the overall
summary of safety, and information on the frequency of adverse events from Study 1002FDC-053 is
presented in Table 41 and Table 42.

In Study 1002FDC-053 TEAEs were reported by 176 (58.7%) patients overall and were slightly more
frequent in the FDC and bempedoic acid groups than in the ezetimibe or placebo groups (62.4% vs.
54.7% vs. 43.9%) (Ballantyne et al., 2019a). Bempedoic acid in combination with ezetimibe was well
tolerated; most TEAEs were mild or moderate in intensity and were judged to be not related or not likely
to be related to the investigational study drug (Ballantyne et al., 2018; Ballantyne et al., 2019a).
Moreover, rates of discontinuation because of an adverse event were similar across treatment arms
and no TEAEs or fatal adverse events occurred during either study. This study considered that
bempedoic acid in combination with ezetimibe has a favourable safety profile (Ballantyne et al., 2018;
Ballantyne et al., 2019a).
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Table 42. Overview of TEAEs and AEs with a 2 1% difference between
treatment groups (safety population)

1002FDC-053
Bempedoic

Placebo | Ezetimibe | 26 FDC

(N=41) | (N=286) (N =88) (N = 85)

n (%) n (%) n (%) n (%)
Patients with > 1 TEAE | 18 (43.9) | 47 (54.7) 58 (65.9) 53 (62.4)
Patients with = 1 1(2.4) 9(10.5) 7 (8.0) 8(9.4)
serious TEAE
Patients with=1 TEAE | O 0 0 0
with a fatal outcome
Patients with > 1 TEAE | 2 (4.9) 10 (11.6) 9(10.2) 7(8.2)
leading to
discontinuation of IMP
Patients with any Not Not Not performed | Not performed
positively adjudicated performed | performed
CV or fatal clinical event
Nasopharyngitis 0 4(4.7) 6 (6.8) 4(4.7)
Urinary tract infection 1(2.4) 2 (2.3) 3(3.4) 5(5.9)
Arthralgia 1(2.4) 3(3.5) 4 (4.5) 1(1.2)
Muscle spasms 0 4 (4.7) 1(1.1) 2(2.4)
Back pain 2(4.9) 2(2.3) 3(3.4) 3(3.5)
Bronchitis 0 3(3.5) 0 3(3.5)
Pain in extremity 1(2.4) 1(1.2) 2(2.3) 2(2.4)
Angina pectoris NR NR NR NR
Osteoarthritis NR NR NR NR
AAT increased 0 0 0 1(1.2)

AAT = aspartate aminotransferase; CV = cardiovascular; FDC = bempedoic acid and ezetimibe fixed-dose combination;
IMP = investigational medical product; NR = not reported; TEAE = treatment-emergent adverse event.

Note that study 1002FDC-053 also investigated bempedoic acid; results for this arm are presented in Table 41.

Sources: Ballantyne et al. (2018); (Ballantyne et al., 2019a); Esperion Therapeutics data on file (2018d); Esperion Therapeutics
data on file (2019d).

B.2.11 Deaths

In the bempedoic acid placebo-controlled phase 3 studies, there were jilifatal adverse events among
the -total high-risk patients with CVD; fatal events occurred in of patients treated with

bempedoic acid and-of patients treated with placebo. fatal adverse events in placebo-controlled
phase 3 studies were determined by the investigator or

the Sponsor Medical Monitor. Individual cases of adverse events with a fatal outcome were medically

reviewed to determine whether any pattern across cases could be identified relating to bempedoic acid
use.
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In the high-risk/long-term pool, TEAEs with a fatal outcome were reported for -patients in the
bempedoic acid group an-patients in the placebo group. No patient had a fatal adverse event in
the no- or low-dose statin pool. In the long-term safety data set of patients who were at a very high risk
for CVD and on a background of maximally tolerated statins (high-risk/long-term pool), TEAEs with a

fatal outcome were reported for-patients in the bempedoic acid group and patients in the

placebo group. In CLEAR Harmony, the incidence of fatal adverse events was patients)

in the bempedoic acid group and patients) in the placebo group. In CLEAR Wisdom, the

incidence of adverse events with a fatal outcome was patients) in the bempedoic acid group
an_patients) in the placebo group (Esperion Therapeutics data on file, 2019b).

The-difference in frequency between the treatment groups in the largest and longest study, CLEAR

Harmony, was driven primarily by an increased frequency of events in the cardiac disorders

and neoplasms benign, malignant and unspecified (including cysts and
polyps) SOCs. By comparison, in the other 52-week study, CLEAR
Wisdom, the rate of fatal events in the cardiac disorders SOC was_

-Additionally, there were no fatal neoplasms in CLEAR Wisdom. Other fatal events in CLEAR
Wisdom in the bempedoic acid group fell in the general disorders and administration site conditions

_infections and infestations _and injury, poisoning and procedural
complications_SOCs (Esperion Therapeutics data on file, 2019b).

B.2.11.1.1 Fatal cardiovascular events

The frequency of deaths due to cardiac disorders in the bempedoic acid group of the high-risk/long-

term pool was_compared with _Consistent with the study

entry criteria and the overall population, these patients had an extensive prior history of CVD and
significant medical histories of CV events and other risk factors and comorbidities, such as smoking,
obesity, hypertension, and/or diabetes that likely contributed to the fatalities.

While there was a numerically higher frequency of deaths in the high-risk/long-term pool because of CV

disorders with bempedoic acid compared with placebo _bempedoic acid
placebo), the frequency of serious adverse events in the cardiac disorders SOC

respectively) and events that led to discontinuation of IMP in the cardiac
disorders SOC
treatment groups. All suspected CV events and all fatal events were adjudicated by an independent

respectively),_were comparable between

and blinded clinical endpoints committee. In the high-risk/long-term pool, a total of _had a
positively adjudicated clinical event, the patient incidence of any positively adjudicated CV clinical
endpoint was lower in the bempedoic acid group -compared with the placebo group -Notably,
the incidences of 5-component, 4-component, and 3-component MACE did not indicate any trend
towards cardiovascular harm and the hazard ratios for these composite endpoints were all -A large
cardiovascular outcome trial is currently ongoing to assess the CV risk reduction potential of bempedoic
acid in _ who need additional LDL-C lowering. This ongoing study is monitored by a
data-monitoring committee in an ongoing and unblinded fashion. No safety signals of concern have
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been raised by the data-monitoring committee (Esperion Therapeutics data on file, 2019b).
B.2.11.1.2 Fatal neoplasms

The rate of fatal events in the neoplasms benign, malignant and unspecified (including cysts and polyps)

SOC in the high-risk/long-term pool was_in the bempedoic acid arm and
in the placebo arm. All fatal neoplasm cases occurred in CLEAR Harmony, and there were no fatal

neoplasms in CLEAR Wisdom. For the in the
neoplasms benign, malignant and unspecified (including cysts and polyps) SOC,

fatal neoplasm events were associated with lung cancers. All patients had baseline characteristics and
medical history that put them at elevated risk for cancer: all were current or former tobacco users, 2 had
chronic obstructive pulmonary disease, 1 had prior pleural effusion, 1 had prior mass, and 1 had prior
cancer (hepatic metastases). the onset of the fatal adverse event was within

of the first dose of bempedoic acid. The overall rate of serious adverse events in the high-
risk/long-term pool for the neoplasms benign, malignant and unspecified (including cysts and polyps)
SOC was.for bempedoic acid?for placebo, and the overall incidence of TEAEs in this SOC
was-for bempedoic acid and for placebo. Similarly, treatment-emergent non-fatal neoplasm

adverse events in CLEAR Harmony occurred in_receiving bempedoic acid and

receiving placebo. There were two preferred terms with a numerical difference greater than
between treatment groups (seborrheic keratosis, bempedoic acid placebo-
and melanocytic naevus, bempedoic acid_placebo

There was no relationship between the tumours observed in the clinical study and the nonclinical
findings. The Sponsor has completed the evaluation of bempedoic acid in a series of studies to assess
genotoxic potential._The results of these studies indicate that bempedoic acid is not genotoxic.
Nonclinical studies confirm that bempedoic acid is not genotoxic (Esperion Therapeutics data on file,
2019b).

B.2.11.1.3 Other fatal events

deaths were due to sepsis bempedoic acid group),_or septic shock_
bempedoic acid group placebo group). AII-were attributed to complications

from abdominal surgeries. Other fatal adverse events that occurred within the high-risk/long-term pool

included pancreatic pseudocyst and gas poisoning (Esperion Therapeutics data on file, 2019b).

B.2.12 Ongoing studies

There are two ongoing studies: CLEAR Harmony open-label extension [OLE] and CLEAR Outcomes.
CLEAR Harmony-OLE is expected to report in December 2019, and the CLEAR Outcomes study is
expected to report in -

CLEAR Harmony-OLE (ClinicalTrials.gov Identifier: NCT03067441) is aimed at assessing the long-term
safety of bempedoic acid in patients with high CV risk and elevated LDL-C that is not adequately
controlled by their current therapy. A total of 1,452 patients have been enrolled in the study. The primary
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endpoint is incidence of adverse events.

CLEAR Outcomes (ClinicalTrials.gov Identifier: NCT02993406) is an event-driven CV outcomes trial to
assess the effects of bempedoic acid on the occurrence of major CV events in patients with, or at high
risk for, CVD who are statin intolerant.

CLEAR Outcomes is a global, randomised, double-blind, placebo-controlled study expected to enrol
approximately 12,600 patients with hypercholesterolaemia and high CVD risk at more than 600 sites in
approximately 30 countries. The expected average treatment duration will be 3.5 years with a minimum
treatment duration of approximately 2.25 years. Patients enrolling in the study will be required to have
a history of, or be at high-risk for, CVD with LDL-C levels between 100 mg/dL and 190 mg/dL despite
background lipid-lowering therapy, resulting in an expected average baseline LDL-C level in all patients
of approximately 135 mg/dL.

The primary efficacy endpoint of the study is the effect of bempedoic acid versus placebo on the risk of
major adverse CV events (CV death, non-fatal MI, non-fatal stroke, HUA, or coronary revascularisation;
also referred to as “5-component MACE”). Similar to other CV outcome studies, CLEAR Outcomes is
designed to provide greater than 85% power to detect an approximately 14% relative risk reduction in
the primary endpoint in the bempedoic acid treatment group compared with the placebo group, and is
expected to complete with a minimum of 1,437 patients experiencing the primary endpoint (Esperion
Therapeutics, 2017).

Table 43 presents an overview of the ongoing bempedoic acid studies.

Table 43. Ongoing bempedoic acid studies: CLEAR Harmony-OLE and
CLEAR Outcomes

CLEAR Harmony-OLE CLEAR Outcomes study
ClinicalTrials.gov | NCT03067441 NCT02993406
identifier
Study title A multicentre, open-label A randomised, double-blind, placebo-
extension study to assess the controlled study to assess the effects of
long-term safety and efficacy of bempedoic acid (ETC-1002) on the
bempedoic acid (ETC-1002) occurrence of major cardiovascular
180 mg events in patients with, or at high risk for,
cardiovascular disease who are statin
intolerant
Study design Open-label, single-arm study Randomised, double-blind, parallel-
group, placebo-controlled phase 3 study
Intervention Bempedoic acid 180 mg Bempedoic acid 180 mg
Comparator None (single-arm study) Matching placebo
Enrolment Actual enrolment: 1,452 Estimated enrolment: 12,600 patients
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CLEAR Harmony-OLE CLEAR Outcomes study

Population Successfully completed CLEAR Patients aged 18-85 years

Harmony (1002-040) parent study | History of, or at high risk for, CVD
including coronary artery disease,
symptomatic peripheral arterial disease,
cerebrovascular atherosclerotic disease,
or at high risk for a CV event
Patient-reported history of statin
intolerance

Fasting blood LDL-C = 100 (2.6 mmol/L)
at screening

Expected December 2019 [
completion

CV = cardiovascular; CVD = cardiovascular disease; LDL-C = low-density lipoprotein cholesterol.

Source: ClinicalTrials.gov (NCT02993406).

B.2.13 Innovation

Bempedoic acid is a non-statin, first-in-class, adenosine triphosphate citrate lyase (ACL) inhibitor with
a targeted mechanism of action. It is a small-molecule pro-drug with bioavailability when taken orally.
Upon activation in the liver, bempedoic acid acts in the same cholesterol biosynthesis pathway as
statins and upregulates LDL receptors by suppression of cholesterol synthesis (Pinkosky et al., 2016).
Bempedoic acid increases LDL receptor-mediated clearance of LDL-C by inhibition of an enzyme
distinct from, but also complimentary to, those targeted by existing lipid-modifying therapies. Unlike
statins, bempedoic acid does not inhibit cholesterol synthesis in skeletal muscle cells because the
enzyme needed for its activation is not present in skeletal muscle cells (Pinkosky et al., 2016; Saeed
and Ballantyne, 2018). In phase 3 clinical trials, the incidence of muscle-related side effects is similar
between bempedoic acid and placebo. The target of bempedoic acid, ACL, is a different enzyme on the
cholesterol biosynthesis pathway than the primary target of statins, HMG-CoA reductase; the activity of
these two enzymes occurs at different steps on the pathway, and they are independently regulated.

Once absorbed and transported to the liver, bempedoic acid is rapidly converted to its active metabolite,
a bempedoic acid—coenzyme A thioester (Bilen and Ballantyne, 2016; Pinkosky et al., 2013; Saeed and
Ballantyne, 2018). Bempedoic acid is absorbed through the small intestine and transported to the liver
by a mechanism distinct from statins (Bilen and Ballantyne, 2016; Saeed and Ballantyne, 2018).
Bempedoic acid may also provide additional benefits by reducing cardiovascular inflammation markers,
as evidenced by consistent reductions in the inflammatory biomarker hsCRP (Bilen and Ballantyne,
2016; Ford et al., 2016; Gutierrez et al., 2014).
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B.2.14 Interpretation of clinical effectiveness and safety
evidence

B.2.14.1 Clinical efficacy and safety of bempedoic acid
B.2.14.1.1 Efficacy

The lowering of LDL-C is associated with a reduction in the incidence of major coronary events,
ischaemic strokes, and revascularisations (Baigent et al., 2011). The overall goal of the clinical
development programme for bempedoic acid was to evaluate the efficacy of bempedoic acid in reducing
LDL-C as an add-on therapy to other LMTs, including maximally tolerated statins (which may also mean
no statin at all) or ezetimibe, for the treatment of adults with primary hyperlipidaemia who require
additional lowering of LDL-C. The results from the bempedoic acid trials consistently demonstrated the
efficacy of bempedoic acid for the treatment of hypercholesterolaemia. Across the four CLEAR phase 3
trials (CLEAR Harmony, CLEAR Wisdom, CLEAR Serenity, and CLEAR Tranquility) conducted in over
3,000 patients, bempedoic acid demonstrated substantial and statistically significant reductions in
LDL-C in the target patient populations compared with placebo. Similar reductions in LDL-C were also
observed in the two phase 2 trials (Study 1002-008 and 1002-009) While bempedoic acid produced
clinically meaningful reductions in LDL-C on the background of a statin, LDL-C lowering was slightly
greater in the absence of background statin therapy than in the presence of background statin therapy.
A rapid onset of efficacy and persistence of treatment effect was observed from week 4 through to
week 52.

In the phase 3 trials, LS mean difference from placebo in percentage change from baseline to week 12
in LDL-C ranged from —-15.7% to —38.0% (P < 0.001) (Ballantyne et al., 2019a; Esperion Therapeutics
data on file, 2019c; Laufs et al., 2019; Ray et al., 2019b). In patients receiving maximally tolerated statin
therapy as part of their LMT, LS mean reduction from baseline in LDL-C for bempedoic acid compared
with placebo was -15.1% versus 2.4%, respectively, in CLEAR Wisdom (Study 1002-047); —16.5%
versus —-1.6%, respectively, in CLEAR Harmony (Study 1002-040); and -17.2% versus +1.8%,
respectively, in Study 1002FDC-053(Ballantyne et al., 2019a; Esperion Therapeutics data on file,
2019c; Laufs et al., 2019; Ray et al.,, 2019b). In CLEAR Serenity (Study 1002-046) and CLEAR
Tranquility (Study 1002-048), where the maximum tolerated dose of statin equalled no statin or low-
dose statin, larger treatment effects were seen (Ballantyne et al., 2018; Laufs et al., 2019). In CLEAR
Serenity (Study 1002-046), the LS mean reduction from baseline in LDL-C for bempedoic acid
compared with placebo was -23.6% versus —1.3%, respectively. The difference from placebo for the
LS means was statistically significant (P < 0.001), with bempedoic acid providing a reduction of 18.1%
compared with placebo (Laufs et al., 2019). In CLEAR Tranquility (Study 1002-048), bempedoic acid
added to background lipid-lowering therapy that included ezetimibe resulted in a placebo-corrected LS
mean change in LDL-C of -28.5% (P < 0.001). The LS mean reduction from baseline in LDL-C for
bempedoic acid compared with placebo was —-23.5% versus +5%, respectively. (Ballantyne et al.,
2018).
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The treatment effect of bempedoic acid was similar in patients with and without ezetimibe use, based
on post-hoc subgroup analyses by ezetimibe use at baseline. In the two trials where the background
dose of statin equalled no or low-dose statin therapy (studies 1002-046 [CLEAR Serenity] and 1002-
048 [CLEAR Tranquility), the difference from placebo for the LS means was _ in patients
taking ezetimibe and in patients not taking ezetimibe. In patients on maximally
tolerated statin (studies 1002-040 and 1002-047) the difference from placebo for the LS means was

_ in patients taking ezetimibe, and _ in patients not taking ezetimibe.

Treatment with bempedoic acid also had a positive impact across a spectrum of lipid parameters that
would be expected to be associated with a reduction in CVD. Compared with placebo, treatment with
bempedoic acid added to statin therapy significantly reduced apo B, non—-HDL C, and TC (Ballantyne
et al., 2019a; Esperion Therapeutics data on file, 2019c¢; Laufs et al., 2019; Ray et al., 2019b).

The primary endpoint (percentage change in LDL-C from baseline to week 12) was evaluated across
pre-specified subgroups, including sex, age, race, baseline CV risk category, baseline statin intensity,
baseline LDL-C category, history of diabetes, and BMI. Treatment effect was highly consistent across
a range of different patient subgroups and demographics (Ballantyne et al., 2019a; Esperion
Therapeutics data on file, 2019c¢; Laufs et al., 2019; Ray et al., 2019b).

In the phase 2 trials, the LS mean percentage change from baseline to week 12 in LDL-C ranged from
-24.3% to —-30.1% (P <0.0001). In Study 1002-008, treatment with bempedoic acid monotherapy
resulted in significantly greater decrease in mean LDL-C compared with treatment with ezetimibe
monotherapy. The LS mean change in LDL-C from baseline to week 12 was —30.1% in the bempedoic
acid group and —21.2 in the ezetimibe group (Thompson et al., 2016). In the phase 2 study of bempedoic
acid in combination with background statin therapy (Study 1002-009), treatment with bempedoic acid
resulted in significantly greater reduction for LS means in LDL-C compared with placebo, —24.3% versus
-4.2% in the in the bempedoic acid and placebo group, respectively (P < 0.0001) (Ballantyne et al.,
2016).

B.2.14.1.2 Safety

Across trials, the majority of adverse events have been mild to moderate in severity and have been
balanced in occurrence with adverse events in patients receiving placebo. Overall, in the phase 3
studies the adverse events reported most frequently in patients who received bempedoic acid were
generally reported at similar rates in the patients who received placebo. Small changes in laboratory
parameters (creatinine increases, haemoglobin decreases, and liver function test elevations) are well
characterised, reversible, and result in little clinical impact to patients. Two randomised, placebo-
controlled, long-term clinical trials, CLEAR Harmony and CLEAR Wisdom, of 52 weeks of treatment
involving > 3000 patients with 2,000 patients in the bempedoic acid treatment arms as part of a large
and robust data set, demonstrate the long-term safety of bempedoic acid. These long-term data are
consistent with data from the ongoing OLE study (Esperion Therapeutics data on file, 2019b).

Myopathy has been identified as a risk with concomitant use of simvastatin doses =40 mg, and the
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bempedoic acid product information limits simvastatin dosage to 20 mg daily (or 40 mg daily for patients
with severe hypercholesterolaemia and at high risk for CV complications, who have not achieved their
treatment goals on lower doses and when the benefits are expected to outweigh the potential risks).In
addition, gout was reported in more patients receiving bempedoic acid than placebo and
has been considered an identified risk with bempedoic acid treatment) (Esperion Therapeutics data on
file, 2019b).

B.2.14.2 Clinical efficacy and safety of FDC
B.2.14.2.1 Efficacy

In Study 1002FDC-053, treatment with FDC resulted in greater reductions in LDL-C at week 12
compared with placebo in patients receiving maximally tolerated statin therapy as part of their LMT. The
LS mean reduction from baseline in LDL-C was —36.2% for FDC versus an increase of 1.8% for placebo.
The difference versus placebo for LS means was -38% (Ballantyne et al., 2019a; Ballantyne et al.,
2019b). Significant reductions in LDL-C with FDC versus placebo were observed at the first post-
baseline study visit (week 4) and were maintained throughout the 12-week duration of the study
(P < 0.001). The statistical significance of the overall treatment benefit of FDC at week 12 was observed
across all key secondary endpoints, including non—-HDL-C, TC, apo B, and hsCRP at week 12
(P < 0.001 for all) (Ballantyne et al., 2018; Ballantyne et al., 2019a; Ballantyne et al., 2019b). Evidence
from CLEAR Tranquility also showed that bempedoic acid added to background lipid-lowering therapy
that included ezetimibe resulted in significant reduction in LDL-C compared with placebo in statin-
intolerant patients (Ballantyne et al., 2018). Pharmacokinetic studies have shown the FDC and separate
pill presentations of bempedoic acid+ezetimibe to be equivalent (Esperion Therapeutics data on file,
2019e; Esperion Therapeutics data on file, 2019f).

Although Study 1002FDC-053 was not powered to assess between-group differences in subgroup
analyses, results indicated a consistent trend for LDL-C lowering in the FDC treatment group relative to
placebo (Ballantyne et al., 2019a).

B.2.14.2.2 Safety

FDC was shown to be well tolerated. Adverse events were reported slightly more frequently in the FDC
study arms versus placebo, but most adverse events were mild or moderate in intensity and were judged
to be not related or unlikely to be related to the investigational study drug (Ballantyne et al., 2018;
Ballantyne et al., 2019a). Furthermore, rates of discontinuation because of an adverse event were
similar across treatment arms and no TEAEs or fatal adverse events occurred during the study; FDC
was considered to have a favourable safety profile (Ballantyne et al., 2018; Ballantyne et al., 2019a).
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B.3 Cost-effectiveness

¢ A de novo Markov model was developed to assess the incremental cost-effectiveness of
bempedoic acid and FDC.

e The main patient populations included in the model are as follows:

— When statins are contraindicated or not tolerated (position 1)

— When statins are contraindicated or not tolerated, and ezetimibe does not appropriately control
LDL-C (position 2)

— When maximally tolerated statin dose does not appropriately control LDL-C (position 3)

— When maximally tolerated statin dose with ezetimibe does not appropriately control LDL-C
(position 4)

o Cost-effectiveness results are presented for the target positions (position 2 and 4).

e The model allows evaluation of patient groups with different baseline LDL-C levels, based on
differing thresholds for eligibility for treatment.

e The baseline risk of cardiovascular events and transition probabilities were obtained from real-
world data from the UK THIN database.

e Data on LDL-C-lowering efficacy came from the CLEAR trial programme and an NMA. When
statins are contraindicated or not tolerated and ezetimibe does not appropriately control LDL-C,
treatment with bempedoic acid resulted in a positive net monetary benefit (£52) compared with
no additional treatment on background ezetimibe using a threshold value of £30,000/QALY.
Further, in patients for whom alirocumab and evolocumab are appropriate, bempedoic acid was
cost-effective, as alirocumab and evolocumab provided a negative net monetary benefit
compared with bempedoic acid.

e When maximally tolerated statin dose and ezetimibe do not appropriately control LDL-C,
treatment with bempedoic acid resulted in an increase of QALYs compared with no additional
treatment on background ezetimibe but a negative net monetary benefit (£-3,123) using a
threshold value of £30,000/QALY. However, in patients for whom alirocumab and evolocumab
are appropriate, bempedoic acid was cost-effective, as alirocumab and evolocumab provided a
negative net monetary benefit compared with bempedoic acid.

e The cost-effectiveness results for FDC were the same as for bempedoic acid with background
ezetimibe, as the price and efficacy were equivalent.

e The conclusions were consistent across a range of scenario and sensitivity analyses.

B.3.1.1 Published cost-effectiveness studies

An SLR was undertaken to identify all cost-effectiveness studies relevant to the decision problem from
the published literature. Details of the search strategy, study selection process, and results are
presented in Appendix H. A total of 26 economic evaluation studies were identified, including 4 health
technology assessment (HTA) submissions. A total of 22 studies conducted cost-utility analysis and 4
studies conducted cost-effectiveness analysis. The results of this SLR provided insight and guidance
on model development and structure. However, as no studies evaluating bempedoic acid were identified
from the review they are not considered directly relevant to the decision problem. Economic evaluations
identified in the SLR that assisted in the model development and structure are described in further detail
in Section B.3.1.2.

B.3.1.2 Economic analysis

The de novo economic model developed for the submission and the rationale for the model
development are described below.
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B.3.1.3 Patient population

The model was developed to assess the incremental cost-effectiveness of bempedoic acid alone versus
current standard of care and (separately) FDC versus current standard of care in adult patients with
primary (heterozygous familial and non-familial) hypercholesterolaemia or mixed dyslipidaemia in the
following circumstances:

e When statins are contraindicated or not tolerated

o When statins are contraindicated or not tolerated, and ezetimibe does not appropriately control
LDL-C

o When maximally tolerated statin dose does not appropriately control LDL-C

¢ When maximally tolerated statin dose with ezetimibe does not appropriately control LDL-C

In view of the target positioning for bempedoic acid and FDC (Figure 3), cost-effectiveness estimates
are presented for situations when ezetimibe does not appropriately control LDL-C, such as in the
following situations:

o When statins are contraindicated or not tolerated, and ezetimibe does not appropriately control
LDL-C (positions 2a and 2b in Figure 3)
¢ When maximally tolerated statin dose with ezetimibe does not appropriately control LDL-C (positions
4a and 4b in Figure 3)

The population characteristics that are modelled include the following:

o Presence or risk of CVD (secondary prevention and primary prevention, respectively)
e Patients with HeFH
e Severity of hypercholesterolaemia (defined by baseline LDL-C level)

All these populations were included in the bempedoic acid and FDC trials.

B.3.1.4 Model structure

Table 44 summarises the key features of the economic analysis and previous appraisals (a detailed
table of features in previous appraisals is provided in Section B.6.1.4).
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Table 44. Features of the economic analysis

Factor Previous appraisals Current appraisal
TA385 TA393 TA394 Chosen Justification
values
Time horizon Lifetime Lifetime Lifetime Lifetime Reference case
Were health QALYs QALYs QALYs QALYs Reference case
effects
measured in
QALYs; if not,
what was
used?
Cycle length 1-year 1-year 1-year 1-year Cycle length

chosen to fit
available data and
in line with earlier

Tas
Half-cycle Yes Yes Yes Yes Mitigate bias due
correction to cycle length
Discounting 3.5% for 3.5% for 3.5% for 3.5% for Reference case
costs and costs and costs and costs and
outcomes outcomes outcomes outcomes
Perspective NHS and NHS and NHS and NHS and Reference case
PSS PSS PSS PSS

NHS = National Health Service; PSS = Personal and Social Services; QALY = quality-adjusted life year.

A Markov model structure with a lifetime time horizon and 1-year cycle length was developed
(Figure 17). The model structure was informed by a review of existing models developed for primary
hypercholesterolaemia or mixed dyslipidaemia, and by the SLR of cost-effectiveness studies
(Section B.3.1.1). A review of NICE HTA submissions and guidelines associated with modelling CV
conditions (NICE, 2016a; NICE, 2016b; NICE, 2016c; NICE, 2016d), along with the output of the
economic SLR on cost-effectiveness studies, indicated that this is an appropriate model structure to
address the decision problem adequately.

The model includes the following core health states: MI, unstable angina (UA), stable angina (SA),
ischaemic stroke (IS), and transient ischaemic attack (TIA). Revascularisations are modelled as events
which may occur for patients in any relevant health state. Such an approach captures the key clinical
endpoints in CVD and is consistent with other published cost-effectiveness models in the therapy area.
Updates to previous model structures were made to address the critique of previous models submitted
to NICE. The model structure allows utilities and costs for multiple events to be modelled with sufficient
flexibility to enable variation in these parameters from time since an event, to reflect adequately patient
quality of life and clinical practice. Heart failure health states, included in CG181 and TA394, were
considered for inclusion in the model but, as highlighted by the Evidence Review Group (ERG) in
TA394, there is a paucity of data on the impact of cholesterol-lowering therapies for this type of event
or the impact of CV death following heart failure. Hence, this health state was not included. Although
the base case assumes no relationship between LDL-C lowering and the risk for SA and TIA, these
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were included in the model to avoid the risk for overestimation of some risks due to exclusion of
competing risks.

The model development incorporated feedback from individual experts and information from the clinical
and economic SLRs. Expert opinion included recommendations on the model structure, inclusion and
sources of inputs, and major assumptions from clinical and health economic perspectives.

Figure 17. Structure of the cost-effectiveness model

Stable angina

Primary Events

Post- Post- Post- .
nonfatal Mi nonfatal stroke unstable angina Post-stable angina

Nonfatal Mi Nonfatal stroke

Secondary Events

Post-
nonfatal Ml

Post-
unstable angina

Post-
nonfatal stroke

Nonfatal MI Nonfatal stroke

Unstable angina

Tertiary Events

ASCVD = arteriosclerotic cardiovascular disease; CVD = cardiovascular disease; Ml = myocardial infarction; TIA = transient
ischaemic attack.

Note: while unstable and stable angina are chronic conditions, health states for “Post-unstable angina” and “Post-stable angina”
are included in order to differentiate costs and quality of life in the second and subsequent years from those in the first year
after developing the condition. Revascularisations are included as events in the model and may occur in patients in any
relevant health state.

Events in the model are treated as instantaneous; patient transitions between health states which occur
between two cycles and patients remain in the destination health state for the remainder of the model
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cycle (1 year). In order to avoid over or underestimation of results, a half-cycle correction is applied in
the model.

Owing to the memoryless nature of Markov models and to allow for changing risks, costs and, quality
of life in the few years after CV events, the model includes post-event health states. Post-event health
states include 0 to 1-year post-CV events, 1 to 2-year post-CV events, and > 2 years post-events (by
which time the risk is expected to be approximately stable). The model health states are presented in
Table 45. This approach is used in the model to reflect risks over time more accurately and provide
more flexibility for scenario analyses. In any of the post-MI, post-UA, post-SA, post-TIA, or post-IS event
states, patients are able to transition to another event of the same type or to a different type of event,
or they can remain in their current post-event state. Patients are able to transition from any state to
death.

Table 45. Summary of core model health states

Core health state Description of health state

High risk for ASCVD Patients with no prior ASCVD events but at a high
risk of events

Non-fatal Ml Patients with Ml less than a year ago

Post-non-fatal Ml 1-2 years Patients with M| between 1 and 2 years ago

Post-non-fatal M| 2+ years Patients with Ml more than 2 years ago

UA Patients with UA during the last year

Post-UA 1-2 years Patients with UA between 1 and 2 years ago

Post-UA 2+ years Patients with UA more than 2 years ago

SA Patients with SA less than a year ago

Post-SA 1-2 years Patients with SA between 1 and 2 years ago

Post-SA 2+ years Patients with SA more than 2 years ago

Non-fatal IS Patients with IS during the last year

Post-non-fatal IS 1-2 years Patients with IS between 1 and 2 years ago

Post-non-fatal IS 2+ years Patients with IS more than 2 years ago

TIA Patients with TIA during the last year

Post-TIA 1-2 years Patients with TIA between 1 and 2 years ago

Post-TIA 2+ years Patients with TIA more than 2 years ago

ASCVD, atherosclerotic cardiovascular disease; MI, myocardial infarction; UA, unstable angina; IS, Ischaemic Stroke;
SA = stable angina; TIA, transient ischaemic attack.

Note: revascularisations are included as events in the model and may occur in patients in any relevant health state.

The initial starting states are populated with patients to reflect the selected analysis. For example, in
the analyses for statin-intolerant patients with ASCVD or with a high risk for ASCVD, patients are
distributed among the “High risk for ASCVD” and the initial CVD health states (according to the CVD
history) at the start of model time, and risks are determined based on, for example, the baseline LDL-C
level, prevalence of diabetes, prevalence of HeFH (baseline risks are described in Section B.3.1.5.1).
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Patients starting in one of the initial health states can experience events and transition to post-event
health states, or can stay in the initial state. In terms of events, patients can, as listed in Table 46,
experience an Mi, a TIA, development of UA, development of SA, an IS, or an elective revascularisation.
Additional events that have been considered include heart failure, diabetes onset, and peripheral artery
disease; however, the relationship between these events and LDL-C reduction is currently uncertain
(Karatasakis et al., 2017; NICE, 2016¢c; NICE, 2016d) and an inclusion would make the model
unnecessarily complex.

Table 46. Model event definitions

Event Definition

Mi Non-fatal myocardial infarction

UA Episode of angina that occurs randomly or
unpredictably and is unrelated to any obvious trigger

SA Angina that occurs when the heart must work harder,
for instance due to physical exertion

Revascularisation An elective revascularisation that did not occur as a
result of a CV event

IS Ischaemic stroke

TIA Transient ischaemic attack

CV death Death due to any CV event

Non-CV death Death due to any non-CV cause

CV = cardiovascular; IS, Ischaemic stroke; MI, myocardial infarction; SA = stable angina; TIA = transient ischaemic attack; UA,
unstable angina.

Transitions from MI, UA, TIA, or SA health states to IS health states are allowed, but the reverse is not
permitted in the model. This is because post-stroke health states are usually associated with lower
health utility than the same health state with no prior stroke. Transition to an MI, UA, TIA, or SA health
state after a stroke would result in an increase in a patient’s quality of life and therefore is not permitted
in the model. However, the event itself is modelled to calculate accurately the cost of managing the
event and the overall number of events in each treatment cohort. An alternative approach would be to
use composite health states for patients experiencing more than one type of event. However, as also
discussed by the ERG in the TA393 appraisal, this makes the model complex and there are limited data
available for these health states.

Revascularisation procedures are included within the model events. These are modelled as separate
events because, as noted in previous NICE assessments (NICE, 2016a), elective revascularisation has
a different pattern of risk, costs, and utilities than urgent revascularisation occurring as part of an
episode of care for an Ml or UA event. A proportion of patients in the Ml and UA health states will
receive a non-elective revascularisation and this is expected to be included already in the cost and
utility data for those health states.

The model simulates identical entry cohorts for bempedoic acid (with or without ezetimibe and/or statin)
and comparators over a specified time horizon (lifetime horizon as base case), and compares the costs
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and outcomes between the treatment groups. The cohort characteristics are defined based on multiple
criteria, including starting age, proportion of males, prevalence of diabetes, baseline LDL-C, and CV
risk category. The background therapy is identical for all treatment cohorts.

B.3.1.4.1 Justification for the chosen model structure

The model structure captures the expected patient pathway from treatment initiation to death and
reflects the expected clinically important differences in costs and outcomes between the group of
patients receiving bempedoic acid and the group of patients receiving the comparator treatments. The
structure is also similar to previous NICE submissions (Carroll et al., 2017; NICE, 2016a; NICE, 2016d).
The structure (including separate states for years 1, 2, and = 3 following a CV event) allows for variation
in the risk of subsequent events and death over the time horizon. The model cycle length of 1 year has
been selected to provide precision in the tracking of the number of patients in each health state over
time without making it unnecessarily complex. UK clinical experts confirmed that the model structure
and functionality is relevant to address the decision problem.

B.3.1.5 Data inputs

The primary source of data for the efficacy and safety of bempedoic acid are the five phase 3,
randomised trials that directly compare bempedoic acid with placebo, supplemented by two phase 2
trials also reporting LDL-C data at 12 weeks for the anticipated licensed dose of bempedoic acid (1002-
008 and 1002-009) in populations relevant for the scope. Efficacy data used in the model were taken
from the NMA (Section B.2.9). These data are supplemented with data for other parameters from the
literature to allow for estimation of long-term costs and outcomes.

B.3.1.5.1 Risk of CV events

The primary endpoint of the completed trials investigating bempedoic acid is reduction in LDL-C; the
trials were not designed to evaluate the effect of treatment on the risk for CV events. Large studies with
several years of follow-up have been found necessary to capture the full effect of lipid-lowering drugs.
As CV outcomes data are not yet available for bempedoic acid, the well-recognised relationship
between LDL-C lowering and CV risk were combined with baseline risks for the UK population to
estimate the number of events in the model. Figure 18 presents an influence diagram, providing a
schematic presentation of how the CV risk is estimated in the model in the absence of CV outcomes
data for bempedoic acid. Details of the risk equations and estimation methods are provided in the
following sections and tables, as indicated in the footnote to Figure 18.
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Figure 18. Influence diagram
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LDL-C = low-density lipoprotein cholesterol; CV = cardiovascular.

@LDL-C is reduced according to the efficacy of the treatment option (see Section B.3.2.1).

b Baseline mean LDL-C depends on the selected patient group and the selected threshold for treatment (see Table 50).

¢ The selected patient group (see Section B.3.1.3) influences the modelled baseline patient characteristics (Table 47).

4 The patient baseline characteristics (age, diabetes, prior CV events) influence the baseline risks of CV events (Table 49).

¢ The LDL-C level (baseline level adjusted for the treatment effect for each intervention) influences the risk for CV events (see
Section B.3.2.2).

Each component influencing long-term outcomes depicted in the figure is considered in turn in the
following sections.

Patient baseline characteristics

The model allows specification of key baseline characteristics for patients entering the model that have
an impact on CV risk and other parameters: mean age, sex, CVD history, prevalence of diabetes,
prevalence of FH, recurrent CV event, and mean LDL-C (dependent on the LDL-C threshold for
treatment or subgroup). These characteristics are presented for each of the potential positionings of
bempedoic acid in Table 63.

In the base-case analyses for both the statin-intolerant and maximally tolerated statin analyses, the
simulated overall cohort includes both primary and secondary prevention patients based on the
proportions in the bempedoic acid trials. Further, for all cohorts, mean age, the prevalence of diabetes,
and proportion of males by risk category were taken from the bempedoic acid trial data. THIN data
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presented in TA393 (NICE, 2016a) were included in the model for potential scenario analyses and were
in general well-aligned with the data from the bempedoic acid studies.

For the patients that already have experienced a CV event (the secondary prevention population), the
distribution of CV event history at the start of model time was taken from Ward et al. (2007). The
estimates have been previously used in NICE guidelines (NICE, 2016b) and appraisals (NICE, 2016d)
and are presented in Table 47.

Table 47. Distribution of the secondary prevention patients at the start of
model time by age, sex, and type of prior CV event

Gender Age (Years) Post-UA Post-MI Post-IS

Male 40-54 16% 58% 26%
55-64 14% 62% 24%
65-74 20% 52% 28%
75+ 19% 46% 35%

Female 40-54 19% 43% 38%
55-64 18% 43% 39%
65-74 21% 42% 38%
75+ 25% 32% 43%

IS = ischaemic stroke; MI = myocardial infarction; SA = stable angina; TIA = transient ischaemic attack; unstable angina.

Source: Ward et al. (2007).

Background cardiovascular risks: secondary prevention

As with the NICE appraisal of alirocumab, the real-world UK data from THIN was deemed most
appropriate to inform CV event probabilities (Table 48) (NICE, 2016a) of the identified sources to model
CV risk in a secondary prevention population. Risk estimators such as QRISKS3 are not suitable for high-
risk groups, including for patients who have experienced a CV event (NICE, 2016a). Annual CV event
probabilities are assigned to health states based on the characteristics of patients in that health state
(Table 48).

Table 48. Background cardiovascular risks: annual probabilities

cv Elective

Diabetic patients death | IS Mi UA SA revascularisation | TIA

MI < 12 months prior 6.0% 1.7% 5.2% 3.3% | 0.0% | 4.9% 0.9%
MI 12-24 months 4.1% 1.2% 28% |21% | 0.0% | 0.8% 0.6%
MI > 36 months 2.8% 0.9% 1.6% 1.1% | 0.0% | 0.9% 0.5%
SAP < 12 months prior | 2.7% 0.9% 1.5% 0.8% | 0.0% | 0.93% 0.5%
SAP 12-24 months 2.7% 0.9% 1.5% | 0.8% | 0.0% | 0.93% 0.5%
SAP > 36 months 2.7% 0.9% 1.5% 0.8% | 0.0% | 0.93% 0.5%
UA < 12 months prior | 6.0% 1.7% 5.2% 3.3% | 0.0% | 4.9% 0.9%
UA 12-24 months 4.1% 1.2% 28% |21% | 0.0% | 0.8% 0.6%
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cv Elective

Diabetic patients death | IS Mi UA SA revascularisation | TIA

UA > 36 months 2.8% 0.9% 1.6% 1.1% | 0.0% | 0.9% 0.5%
IS < 12 months prior 4.2% 2.8% 1.5% 0.7% | 0.0% | 0.5% 1.4%
IS 12 - 24months prior | 4.2% 2.8% 1.5% 0.7% | 0.0% | 0.5% 1.4%
IS > 36 months prior 4.2% 2.8% 1.5% 0.7% | 0.0% | 0.5% 1.4%
TIA < 12 months prior | 3.5% 4.2% 0.6% 0.0% | 0.0% | 0.0% 0.0%
TIA 12-24 months prior | 3.5% 4.2% 0.6% 0.0% | 0.0% | 0.0% 0.0%
TIA > 36 months prior | 3.5% 4.2% 0.6% 0.0% | 0.0% | 0.0% 0.0%

cv Elective

Non-diabetic patients | death | IS Mi UA SA revascularisation | TIA

MI < 12 months prior 2.9% 0.8% 4.1% 24% | 0.0% | 3.6% 0.4%
MI 12-24 months 2.2% 0.5% 2.4% 1.3% | 0.0% | 0.8% 0.3%
MI > 36 months 2.2% 0.7% 1.5% 0.7% | 0.0% | 0.7% 0.3%
SAP < 12 months prior | 2.0% 0.8% 1.1% 0.5% | 0.0% | 0.7% 0.4%
SAP 12-24 months 2.0% 0.8% 11% | 0.5% | 0.0% | 0.7% 0.4%
SAP > 36 months 2.0% 0.8% 1.1% 0.5% | 0.0% | 0.7% 0.4%
UA < 12 months prior | 2.9% 0.8% 4.1% 24% | 0.0% | 3.6% 0.4%
UA 12-24 months 2.2% 0.5% 2.4% 1.3% | 0.0% | 0.8% 0.3%
UA > 36 months 2.2% 0.7% 1.5% 0.7% | 0.0% | 0.7% 0.3%
IS < 12 months prior 3.8% 2.4% 1.1% 0.4% | 0.0% | 0.3% 1.2%
IS 12 - 24months prior | 3.8% 2.4% 1.1% 0.4% | 0.0% | 0.3% 1.2%
IS > 36 months prior 3.8% 2.4% 1.1% 0.4% | 0.0% | 0.3% 1.2%
TIA < 12 months prior | 3.5% 4.2% 0.6% 0.0% | 0.0% | 0.0% 0.0%
TIA 12-24 months prior | 3.5% 4.2% 0.6% 0.0% | 0.0% | 0.0% 0.0%
TIA > 36 months prior | 3.5% 4.2% 0.6% 0.0% | 0.0% | 0.0% 0.0%

CV = cardiovascular; IS = ischaemic stroke; MI = myocardial infarction; SA = stable angina; THIN = The Health Improvement
Network; TIA = transient ischaemic attack; UA = unstable angina; UK = United Kingdom.

2The prevalence of diabetes by CV risk category (based on the UK THIN data) (NICE, 2016a) is used in conjunction with the
risks for patients with and without diabetes to generate risks which are generalisable to the total model population.

5 SA assumed to be the same as “Other CHD,” and transitions to SA were blocked for prior event health states.

Source: Appendix 11 in the alirocumab submission (NICE, 2016a).

In line with the approach in the alirocumab submission, the data from THIN was adjusted for expected
undercoding in registry data; risks for all non-fatal events were therefore adjusted upwards by 25%,
based on Herrett et al. (2013).

In line with CG181, event risks in patients with a history of TIA were obtained from Ward et al. (2007).
as these data were not available from THIN in TA393 (NICE, 2016a). Limited evidence was available
for the risk for TIA in the different secondary prevention subgroups, the ratio of TIA versus IS patients
with a previous event in the Clinical Practice Research Database was therefore used to estimate the
risk for TIA (Danese et al., 2016). The risks in the secondary prevention cohort were also adjusted for
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prevalence of HeFH in the cohort. In line with the appraisal of evolocumab (NICE, 2016c¢) a 6.1 hazard
ratio adapted based on Benn et al. (2012) was applied for patients with HeFH and previous events.

Background cardiovascular risks: primary prevention

For the base-case analysis (in contraindicated or not tolerated population), a 30.3% 10-year risk of M,
stroke or CV death was applied for high-risk primary prevention patients, estimated using the QRISK3
risk assessment tool recommended in the recent Lipid Modification guideline (NICE, 2016b). The
QRISKS3 algorithm calculates a person's risk of developing a heart attack or stroke over the next 10
years. The base-case risk in the model was calculated using the definition of high risk in the ESC
guidelines (SCORE 5-10, 5%-10% risk of fatal event) and dividing the midpoint (7.5%) by the relative
rate for CV death in Ward et al. (2007) (7.5/0.2473 = 30.13). The distributions between the different
types of events in Ward et al. (2007) are shown in Table 49.

Table 49. Relative rates of first events in primary prevention patients —
QRISK3

| sA | UA | M | TIA IS CV death

Men

40-54 0.5848 0.2038 0.5619 0.1143 0.2457 0.1924
55-64 0.6406 0.1387 0.3359 0.1738 0.4023 0.2617
65-74 0.3549 0.1376 0.2869 0.1658 0.4478 0.2653
75-84 0.2952 0.1252 0.2488 0.1236 0.5301 0.2210
85+ 0.3175 0.1424 0.2760 0.0237 0.5208 0.2033
Women

40-54 0.813 0.293 0.200 0.400 0.573 0.228
55-64 0.712 0.150 0.189 0.195 0.593 0.218
65-74 0.300 0.077 0.180 0.108 0.567 0.254
75-84 0.208 0.047 0.142 0.136 0.646 0.212
85+ 0.182 0.039 0.134 0.116 0.670 0.197

CV = cardiovascular; IS = ischaemic stroke; MI = myocardial infarction; SA = stable angina; TIA = transient ischaemic attack;
UA = unstable angina.

Note: the distribution of MI, IS, and CV death sum to 1.00 as these are the events included in QRISK3. The other events (SA,
UA, and TIA) have been calculated proportionately.

In Ward et al. (2007), the annual incidence rates for CV events were divided by the total incidence of
those events (Table 49). The relative rates in Table 49 were then multiplied by the annual CV risk to
get the annual baseline risk of each event. The annual CV risk was calculated by converting the 10-year
risk (probability) into a rate and then converting this rate into a 1-year probability. Thus, for example, a
10-year risk of 20% corresponds to a 1-year risk (annual probability) of 2.207%, so for a QRISKS3 risk
score of 20% (10-year risk), the values in Table 49 were all multiplied by 0.02207 to give the baseline
transition probabilities from high risk for ASCVD to each CV event each year. As in CG181, it should
be observed that the distribution of the events sum to more than 1. The reason for this is that not all
events are included in QRISK3 (SA, UA, and TIA are not included), so when estimating the risk for all
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the CV events (and not only those included in QRISK3) these rates need to be calculated. In line with
CG181, this calculation was performed by assuming the risk of events is proportional to the number of
events in Ward et al. (2007). For instance, if there are twice as many IS compared with TIA in Ward et
al. (2007), then the risk of TIA is 50% of the risk of IS. This is consistent with the approach adopted in
the CG181 cost-effectiveness analysis (NICE, 2016b).

Other risk algorithms such as Framingham were considered, but as QRISK3 and QRISK2 are validated
for a UK population (while the Framingham equations are based on US data) the QRISK estimates
were deemed most relevant for this submission. Furthermore, QRISK is used in the NICE guideline
(CG181) for predicting CV risk.

Background cardiovascular risk adjustment by age and LDL-C

In addition to specifying the CV risk category, the age, percentage of females, prevalence of diabetes,
and baseline LDL-C are factors that are used to define the starting cohort. These are key factors known
to have an impact on CV risk.

For age, the risk for non-fatal CV events is increased by 3% and the risk for CV death is increased by
5% with each year of age, in line with the alirocumab NICE submission (NICE, 2016a) and input from
clinical experts. The Wilson reference in NICE (2016a) was used because it is based on a high-risk
patient group which should align well to the high-risk groups simulated in our model. This source was
also preferred as it splits the age adjustment into fatal and non-fatal CV events. Previous models in CV
disease have used varied sources and varied rates for these parameters (from as low as 0.008% in
Ward et al. (2007) to up to 10.7% in the Rivaroxaban NICE submission (NICE, 2015).

For sex, as the data by CV risk category (Table 48) are taken from UK THIN data (2015) or Ward et al.
(2007), this is assumed to be representative of the UK population as a whole and, therefore, the data
are expected to be generalisable without any adjustment of CV risk by sex.

To explore the cost-effectiveness of bempedoic acid by severity of hypercholesterolaemia it is important
to take account of the influence of baseline LDL-C on background CV risk. To do this, the model takes
account of the average LDL-C value found for the different CV risk categories in the CLEAR studies.

In the base-case the latest CTT meta-analyses is used to estimate the relationship between LDL-C and
CV risk. The analysis estimates the rate ratio per unit reduction in LDL-C () for various CV events.
The RR reduction per unit reduction in LDL-C is thus 1 — «<. The CTT papers report a log-linear
relationship (Cholesterol Treatment Trialists et al., 2015). On the basis of this information, the
relationship between event probability and LDL-C change can, as in the alirocumab NICE submission
(NICE, 2016a), be represented as follows:
1) Eoi=Bi _ 4 _ o (Lo-Li)
Eg; L

Lo_Li
2) E; = Eg[octo")]

3) In(E;) =In(Ey;) + (Lo — Li)In (),
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where:

e Lo is the baseline LDL-C level in mmol/L

e i is the new LDL-C level in mmol/L

e Fy is the 1-year probability for experiencing event / at the baseline LDL-C level of Lo
e F; is the 1-year probability for experiencing event / at the LDL-C level of L/

e «; is the rate ratio per unit change in LDL-C for event 7

These equations are used to adjust the CV risk based on the baseline LDL-C, i.e., if the patient cohort
overall had a baseline LDL-C of Ly, and an event rate of £y, when considering a cohort with a baseline
LDL-C of L; equation 2 is used to estimate the event rate £. The rate ratios in the CTT analysis are
presented in Table 55. The de novo meta-regressions of the relationship between LDL-C and CV events
are available in the economic model and used for scenario analyses.

Mean LDL-C levels at baseline by different “starting” thresholds

Different mean baseline LDL-C levels are applied in the model depending on which patient group is
selected for the analysis. The model also allows the user to set a minimum starting LDL-C threshold,
the model then applies the average LDL-C value for patients with an LDL-C above this threshold value,
based on data taken from the relevant CLEAR studies (Table 50). Baseline LDL-C was collected for all
the phase 3 bempedoic acid studies presented in Table 9. Data for these trials were analysed
additionally to obtain the baseline LDL-C for the patient populations relevant in the NICE scope. Hence,
for the base-case analyses, the threshold selected for the model depends on whether the patients are
receiving background statin or no/very low-dose statin and whether the patients would be eligible for
PCSKO9i treatment according to the NICE guidelines (NICE, 2019).
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Table 50. Average Baseline LDL-C values by LDL-C threshold in the CLEAR studies

LDL-C dose
threshold CLEAR Wisdom CLEAR Harmony CLEAR Tranquility CLEAR Serenity

Mean

Patients Patients Patients (SD)
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No or low-

LDL-C dose Max dose
threshold CLEAR Wisdom CLEAR Harmony CLEAR Tranquility CLEAR Serenity statin® statin®
Mean Mean (SD)

Patients | Mean (SD) Patients Mean (SD) | Patients | Mean (SD) Patients (SD) Mean (SD)
PCSK9i H N N A B B I N
eligible®
NlonE)IIDCSKQi H I I HE B HE I
eligible®

CV = cardiovascular; HeFH = heterozygous familial hypercholesterolaemia; LDL-C = low-density lipoprotein cholesterol; SD = standard deviation.

@Weighted average for CLEAR Tranquility and CLEAR Serenity.
bWeighted average for CLEAR Harmony and CLEAR Wisdom. The FDC-053 trial was not included in the analysis of the baseline LDL-C as the inclusion criteria in that trial implied a very high

proportion of patients with diabetes which was expected to have a negative effect on the generalizability of the baseline LDL-C to a UK general population of patients with maximal tolerated dose of
statins. As the efficacy of bempedoic acid is expected not to differ between subgroups the trial is relevant in other parts of this submission but is expected to create results that are not representative

of a UK population if included for the analysis of baseline LDL-C.

¢Based on NICE recommendations (Table 5).

Source: (Esperion Therapeutics data on file, 2019a).
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The model also allows selection of the average values corresponding to different LDL-C cutoffs based
on THIN data (Table 51). The rationale for using the trial data rather than the THIN data is that the level
of detail in the presented THIN data is not sufficient to divide patients into PCSKD9i-eligible and PCSK9i—
non-eligible groups.

Table 51.  Average LDL-C values by LDL-C cutoff in the THIN database

Cutoff threshold | No cutoff >1.81 mmol/L |>2.59 mmol/L | > 3.36 mmol/L |> 4.14 mmol/L
Ml < 1 year 2.50 2.60 3.31 4.1 4.83
MI 1-2 year 2.60 2.62 3.31 4.07 4.93
UA < 1 year 2.50 2.60 3.31 4.1 4.83
UA 1-2 year 2.60 2.62 3.31 4.07 4.93
IS 2.50 2.65 3.27 4.00 4.67

IS = ischaemic stroke; LDL-C = low-density lipoprotein cholesterol; Ml = myocardial infarction; SA = stable angina; THIN = The
Health Improvement Network; UA = unstable angina.

Source: NICE (2016a).

B.3.1.6 Intervention technology and comparators

The interventions included in the model are presented in Table 52, along with their route of
administration and recommended dosing schedule. These agents may be used in conjunction with
background statin and/or ezetimibe, and/or other lipid-lowering agents (e.g., nicotinic acid, bile acid
sequestrants, and fibrates).

Table 52. Interventions and comparators in the model

Route of

Intervention administration Dosing schedule

Bempedoic acid? Oral 180 mg once daily

FDC Oral Bempedoic acid 180 mg + ezetimibe 10 mg FDC, once

daily

Comparators

No additional NA NA

treatment

(placebo)?

Ezetimibe Oral 10 mg once daily

Alirocumab Subcutaneous 75 mg or 150 mg every 2 weeks
injection

Evolocumab Subcutaneous 140 mg every 2 weeks
injection

FDC = bempedoic acid and ezetimibe fixed-dose combination; NA = not applicable.

2 In positions 2 and 4, given with background ezetimibe, 10 mg once daily.
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B.3.2 Clinical parameters and variables

B.3.2.1 LDL-C reduction efficacy

The main result driver in the model for both cost and effects is the reduction in LDL-C. This is the primary
efficacy outcome in the five phase 3 bempedoic acid trials and two phase 2 trials that inform the model.
The percentage reduction in LDL-C from baseline to week 12 in the phase 3 trials is presented in
Table 53.

Table 53. Phase 3 bempedoic acid randomised controlled trials: primary
efficacy results

LDL-C reduction from baseline to
Study week 12, placebo corrected
CLEAR Harmony (Ray et al., 2019b) -18.1% (-20.0 to - 6.1; P < 0.001)
(N =2,230)
CLEAR Wisdom (Esperion Therapeutics data on file, -17.4% (-20.95 to -13.90; P < 0.001)
2019c)
(N=779)
CLEAR Serenity (Laufs et al., 2019) -21.4% (-25.1to -17.7; P < 0.001)
(N = 345)
CLEAR Tranquility (Ballantyne et al., 2018) -28.5% (-34.4 to -22.5; P < 0.001)
(N = 269)
1002FDC-053 (Ballantyne et al., 2019a) -29.0% (-36.8, —21.3); p< 0.001
(N =382)
(for FDC vs. placebo)
1002FDC-053 (Ballantyne et al., 2019a) -15.2% (Bempedoic acid: =17.7%
(N =382) (SE, 2.28), Placebo: -2.5% (SE,
(for bempedoic acid vs. placebo) 3.07))

FDC = bempedoic acid and ezetimibe fixed-dose combination; LDL-C = low-density lipoprotein cholesterol; SE = standard
error.

The NMA (presented in Section B.2.9), provides the LDL-C reduction parameters used in the model.
The data from the NMA that are used in the model is outlined in Table 54.

Table 54. Network meta-analysis data used in the model

Treatment Estimated difference in % change in LDL-C from baseline
compared with ezetimibe
When statin is When maximally tolerated
contraindicated or not statin dose does not
tolerated appropriately control LDL-C
Mean 95% Crls Mean 95% Crls
FDC; I N I
Bempedoic acid on background
ezetimibe
Evolocumab | I I
Alirocumab I I I
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Treatment Estimated difference in % change in LDL-C from baseline
compared with ezetimibe

When statin is When maximally tolerated
contraindicated or not statin dose does not
tolerated appropriately control LDL-C
Mean 95% Crls Mean 95% Crls
AliMab+ezetimibe [ | [ | [ I

Crl = credible interval; FDC = bempedoic acid and ezetimibe fixed-dose combination; LDL-C = low-density lipoprotein
cholesterol; NA = not available.

The mean percentage change in LDL-C is multiplied by the baseline LDL-C level (adjusted for
background ezetimibe treatment in positions 2 and 4) to derive absolute reductions in LDL-C for each
of the treatments. As pharmacokinetic studies have shown the two presentations to be equivalent
(Esperion Therapeutics data on file, 2019e; Esperion Therapeutics data on file, 2019f), the mean
percentage reduction for bempedoic acid in patients on background ezetimibe was assumed to be the
same as the reduction for the FDC.

The treatment effect observed for LDL-C reduction at 12 weeks is assumed to remain constant for the
duration of the model’s time horizon or until the treatment is discontinued.

B.3.2.1.1 LDL-C return after treatment discontinuation

The model allows for treatment discontinuation and non-compliance. LDL-C lowering and consequently
any CV risk benefits are assumed to stop immediately on treatment discontinuation. The assumption
that CV benefit stops immediately on treatment cessation is the most conservative and appropriate if
no other data are available. If this assumption is not used, a higher discontinuation rate may result
paradoxically in improved incremental cost-effectiveness ratios. This assumption has a been previously
used in NICE appraisals (NICE, 2016a).

B.3.2.2 Modelling the relationship between LDL-C lowering and
CV risk reduction

The CLEAR OUTCOMES trial, which investigates major adverse CV events as the primary outcome, is
ongoing at this time and is not due to report until - However, there is evidence from numerous
studies indicating that treatments which reduce LDL-C levels also reduce the incidence of CV events—
for example, Cholesterol Treatment Trialists et al. (2010); Cholesterol Treatment Trialists et al. (2015);
Navarese et al. (2015); Navarese et al. (2018)—and this assumption has been accepted previously in
NICE appraisals (NICE, 2016a; NICE, 2016c¢; NICE, 2016d). Therefore, LDL-C reduction has been used
as a surrogate outcome to model the benefit of bempedoic acid on CV outcomes. LDL-C was the only
surrogate considered for CVD risk in the economic evaluation given that the body of evidence
supporting LDL-C as a therapeutic target and surrogate for CV outcomes is overwhelming. The
relationship between other lipid markers and CV event rates, and whether changing these markers
through therapeutic intervention has an effect on CVD risk, is less well-established and understood than
the relationship between LDL-C and CV events. Therefore, other markers were not considered.
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Two analyses have been used in previous NICE appraisals in hypercholesterolaemia (NICE, 2016a;
NICE, 2016c). Since these appraisals, additional CV outcomes studies have been completed for lipid-
lowering therapies, and several further analyses have been published exploring the relationship
between LDL-C reduction and CV risk. For example, Silverman et al. (2016) reported an analysis of 49
trials (involving 312,175 patients with 39,645 major vascular events) investigating statins, ezetimibe,
PCSK®9 inhibitors, and a variety of other lipid-lowering therapies. The authors concluded that statin and
non-statin therapies that act via upregulation of LDL receptor expression to reduce LDL-C were
associated with similar rate ratios of major vascular events per unit change in LDL-C (Silverman et al.,
2016). Bempedoic acid acts in the same cholesterol biosynthesis pathway as statins and upregulates
LDL receptors by suppression of cholesterol synthesis (Section B.2.13). More recently, based on a
systematic review, meta-analyses, and meta-regressions of 34 trials investigating statins, ezetimibe,
and PCSKS9 inhibitors (in more than 270,000 patients), Navarese et al. (2018) concluded that more
intensive compared with less intensive LDL-C lowering was associated with a greater reduction in the
risk of total and CV mortality in trials of patients with higher baseline LDL-C levels. This association was
not present when the baseline LDL-C level was less than 100 mg/dL (Navarese et al., 2018). Similar
findings also were reported for PCSK9 inhibitor trials by Karatasakis et al. (2017).

Navarese et al. (2018) investigated the association between baseline LDL-C level and CV outcomes
after adjustment for magnitude of LDL-C reduction; however, results were not reported which allow
estimation of the rate ratio per unit reduction in LDL-C at specified baseline LDL-C concentrations.
Furthermore, additional CV outcomes studies have been reported since the Navarese et al. (2018)
analysis was performed which are expected to add relevant evidence. A de novo meta-regression has
therefore been performed to include recently published evidence, and to allow estimation of the rate
ratio per unit reduction in LDL-C at specified baseline LDL-C concentrations. Details of this analysis are
presented in Appendix E.

The model includes two options to model the relationship between LDL-C reduction and CV risk, based
on the following studies:

e The Cholesterol Treatment Trialists Collaboration (CTTC) meta-analyses of statin studies (base
case) (Cholesterol Treatment Trialists et al., 2015)

¢ A de novo meta-regression that updates the analysis reported by Navarese et al. (2018) to include
studies reported since the closing date of their systematic review (scenario)

Details of the de novo meta-analysis are presented in Appendix E.

The CTTC meta-analysis was selected for the base-case analysis because it was based on patient-
level data rather than aggregated published data, and for consistency of decision making, as this
analysis was used (and preferred over the Navarese et al. (2018) analysis) in previous NICE appraisals
(TA385, TA393, TA394). The de novo meta-regression is explored in sensitivity analyses. The analysis
by Navarese et al. (2018) was not used because the authors observed that the association between
LDL-C reduction and CV risk was not present when baseline LDL-C levels were less than 100 mg/dL,
while the rate ratio per unit reduction in LDL-C reported in the study included many large trials with
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mean baseline LDL-C less than 100 mg/dL (notably TNT, SEARCH, IMPROVE-IT, FOURIER, and
SPIRE-1, contributing a total of 84,590 patients to the analysis). Therefore, the RRs reported by
Navarese et al. (2018) may not be generalisable to the patient populations in positions 2 and 4, where
the mean baseline LDL-C was estimated to range from 2.91 to 4.39 mg/dL (112 to 170 mmol/L)
(Table 63).

For both sources, hazard ratios are normalised to apply a rate ratio per 1 mmol/L reduction in LDL-C

using the following formula:

¢ Rate ratio per 1 mmol/L reduction in LDL-C = EXP(LN(hazard ratio)/absolute reduction).

The rate ratios applied in the model are presented in Table 55. The rate ratios for SA and TIA were
conservatively assumed to be 1, as there is not strong evidence supporting a relationship between

these events/health states and LDL-C lowering.

Table 55. Rate Ratio for CV events per 1 mmol/L reduction in LDL-C
Mean (ClI) Mean (ClI) Mean (CI) Mean (CI)?
MI 0.64 (0.43- 0.96) | 0.76 (0.73-0.79) | 0.85 (0.78-0.96)
UA 0.64 (0.43-0.96) | 0.76 (0.73-0.79) | 0.85 (0.78-0.96)
SA 1 1 1

Revascularisation

0.64 (0.43- 0.96)

0.76 (0.73-0.78)

0.89 (0.82-0.96)

IS

0.64 (0.43- 0.96)

0.85 (0.80-0.89)

0.99 (0.86-1.08)

TIA 1 1 1
CV death 0.64 (0.40-1.04) | 0.88 (0.84-0.91) | 0.89 (0.73-1.01)
Source Navarese et al. (Cholesterol Navarese et al. De novo meta-
(2015) Treatment (2018) regression
Trialists et al.,
2015)

ClI = confidence interval; CV = cardiovascular; IS = ischaemic stroke; LDL-C = low-density lipoprotein cholesterol;
MI = myocardial infarction; SA = stable angina; TIA = transient ischaemic attack; UA = unstable angina.

a Assuming an LDL-C level of Il mmol/L.

B.3.2.3 Increased risk with multiple events

Patients with a prior CV event have a higher risk of future events. Consistent with this, an increase in
event probabilities is modelled as further events are experienced in the model. This assumption in the
model is informed by a publication by Smolina et al. (2012). This study of over 387,000 Mls in England
found that the risk of death in survivors of a recurrent Ml is 1.5 times higher than that for survivors of a
first MI. Thus, the model increases the baseline probability of CV death in all post-event health states
for the CV-populations by a factor of 1.5. This increase is also applied to the probability of recurrent CV
events in all post-CV health states. In the base case, a recurrent cardiac event (MI, UA and SA) only
affects the risk for cardiac events (MI, UA, SA and CV death) while a recurrent IS only affects the risk
of IS and CV death.
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B.3.24 Non-cardiovascular death

The probabilities of non-CV death for various age ranges and sex are based on UK Life Tables (ONS,
2018). By default, the model analyses a cohort over its remaining lifetime, which is assumed to be a
maximum of 99 years of age. In the base case the risk of CV death (due to M, aortic aneurysm and
dissection, cardiac arrest, heart failure, ill-defined heart disease, and cerebrovascular events [selection
of CV death was based on ESC guidelines of study endpoints] (Hicks et al., 2018)) was subtracted from
the general population mortality data to derive the risk of death from other causes in the general
population (to avoid double-counting of CV death as this is predicted from CV events in the model).

B.3.3 Measurement and valuation of health effects

B.3.3.1 Health-related quality-of-life data from clinical trials
No health-related quality of life (HRQOL) data were collected in the bempedoic acid or FDC trials.

B.3.3.2 Mapping

No mapping was performed.

B.3.3.3 Health-related quality-of-life studies

An SLR was undertaken to identify HRQOL studies relevant to the decision problem from the published
literature. Detailed methods and results in the SLR are provided in Appendix H.

The SLR identified 18 studies reporting health-state utility estimates in a UK population with
hypercholesterolaemia and mixed dyslipidaemia. Details of these studies and the health-state utility
estimates are presented in Appendix I.

B.3.3.4 Adverse reactions

As detailed in Section B.2.10, in all three phase 3 pools (the High-Risk/Long-Term Pool, the No- or Low-
Dose Statin Pool, and the Overall Phase 3 Pool), the adverse event preferred terms reported most
frequently in bempedoic acid-treated patients occurred at similar rates in patients receiving placebo. No
preferred term was reported at an incidence > 2% higher in the bempedoic acid group compared with
the placebo group in the High-Risk/Long-Term Pool or Overall Phase 3 Pool. In line with the previous
appraisals of alirocumab, evolocumab, and ezetimibe, no adverse events were modelled because no
relevant economic or utility differences in the safety profiles of the drugs were identified.

B.3.3.5 Health-related quality-of-life data used in the
cost-effectiveness analysis

B.3.3.5.1 Health-state utility estimates

HRQOL is not constant over time but varies according to CV events experienced in the model and age.
We model utility by first applying an age-adjusted baseline utility weight with multiplicative CV disutilities
based primarily on Health Survey for England data.
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Acute and chronic disutilities are applied to reflect the greater disutility immediately after an event
(i.e., during the first year after the CV event) and the stabilisation afterward (> 1 year after the CV event).
Utilities are applied in a multiplicative manner. This is in line with recent International Society for
Pharmacoeconomics and Outcomes Research Guidelines (Brazier et al., 2019) and the Technical
Support Document (Ara and Wailoo, 2011) produced by NICE’s Decision Support Unit, which states
that when health-state utility values from cohorts with combined health conditions are not available,
based on the current evidence, the multiplicative method should be used to combine the data derived
from subgroups with the single health conditions. The multiplier used to combine these data should be
estimated using age-adjusted data, rather than an assumption of perfect health, to increase accuracy
in the estimated values.

To follow this methodology we mainly used a study by Ara and Brazier (2010). We selected this study
as it was the most complete and coherent source of utility values for all the health states in the model.
This study used data from the 2003 and 2006 Health Survey for England, which included questions
about history of CVD and asked a random sample to complete the EQ-5D questionnaire. Preference-
based health-state utility values for a range of CVD health states were estimated using the weights
obtained using time trade-off valuations from the UK general public. The study included a regression
by age for both patients without a history of a CV event, and for the general population, which allowed
estimation of multipliers based on age-adjusted data, in line with Decision Support Unit guidance.

We apply the regression equation for individuals reporting no history of CVD derived from the analysis
of Health Survey for England data:

e EQ-5D utility = 0.9454933 + 0.0256466 x male — 0.0002213 x age — 0.0000294 x age?

Cardiovascular multipliers are then applied in the model to the age-adjusted baseline. Acute disutilities
applied to the 0 to 1 years post-event state are based on the values in Ara and Brazier (2010) for
patients with an event < 12 months ago. Chronic disutilities are based on the values in Ara and Brazier
(for patients with an event > 12 months ago). For TIA health states we applied utility values based on
Luengo-Fernandez et al. (2013a).

Table 56. Age-adjusted cardiovascular multipliers

Age-
adjusted
Health state | Utility multiplier N SE Reference | Age multipliers
SA < 1year® | 0.615 271 0.019 Ara and 68.8 0.765
SA>1year |0.775 246 | 0.015 (Bzrgfge)r 68.0 0.960
UA<1year® | 0.615 271 0.019 68.8 0.765
UA > 1vyear® | 0.775 246 0.015 68.0 0.960
Ml < 1year® |0.615 271 0.019 68.8 0.765
Ml > 1 year 0.742 206 0.019 65.1 0.906
IS <1 year 0.626 76 0.038 67.9 0.775
IS > 1 year 0.668 291 0.018 66.8 0.822
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Age-
adjusted
Health state | Utility multiplier N SE Reference | Age multipliers
TIA<1year |0.760 NR 0.0.015 Luengo- 73.0 0.968
TIA> 1 year | 0.760 NR | 0.020 Zf;’l‘a”dez 73.0 0.968
(2013a)

CV = cardiovascular; IS = ischaemic stroke; MI = myocardial infarction; NR = not reported; SA = stable angina; SE = standard
error; TIA, Transient ischaemic attack; UA = unstable angina.

@ Angina was used for both SA and UA.
b Small sample size for acute MI (N=31), health state utility multiplier assumed to be the same as acute UA.
Source: NICE (2016d).

Ara and Brazier (2010) was used for the base-case scenario, as this is the most commonly used data
source for these health states and precedent exists from a previous NICE appraisal (NICE, 2016a;
NICE, 2016¢). However, alternative utility weights were tested in the model using both the more recent
utility data from (Pockett et al., 2018) for recent MI, history of MI, recent UA, history of UA, recent stroke,
and history of stroke and the utilities used in previous NICE appraisals of the area (NICE, 2016b).

As described in section B.3.1.4 we blocked transitions from the IS health state to other health states to
not allow for an increased utility because of events. This correction implies that we do not fully capture
the negative utility effect of first year Ml (0.765) compared with long-term IS (0.822). However, this is
expected to have a limited effect on the results.

Table 57.  Alternative source for utility estimates

Age- and

sex-
Health Utility Age adjusted
state multiplier | N SE Reference (years) | Male multipliers
Ml <1 year | 0.702 733 0.290 | Pockett et al. (2018) | 67.4 0.704 | 0.86127
UA <1 year | 0.637 522 0.311 69.1 0.644 | 0.789991
IS <1 year | 0.496 13 0.362 75.9 0.759 | 0.636882
MI > 1 year | 0.706 888 0.336 68.9 0.704 | 0.87297
UA > 1 year | 0.611 635 0.352 70.6 0.644 | 0.763897
IS >1year | 0.527 16 0.403 77.4 0.759 | 0.682906

IS = ischaemic stroke; MI = myocardial infarction; SE = standard error; UA = unstable angina.

B.3.4 Cost and health care resource use identification,
measurement and valuation

The types of costs considered in the economic model included drug costs related to the intervention,
monitoring and management of the disease, management of cardiovascular events, and costs
associated with management of adverse events associated with treatments.

An SLR was conducted to identify costs and resource use in the treatment and ongoing management
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of patients with hypercholesterolaemia and mixed dyslipidaemia from a UK perspective as described in
Appendix J.

B.3.4.1 Intervention and comparators’ costs and resource use

B.3.4.1.1 Drugs and administration

The drug costs are calculated, assuming that any unused drug (due to dose reductions or treatment
pauses) is carried over to the next treatment cycle and any unused drug in dispensed packs on
treatment discontinuation is wasted. Treatment costs are not linked to events in the model but are
calculated independently from the model health states using treatment discontinuation data from the
trials.

The model includes the option to administer bempedoic acid as:
1. Bempedoic acid single agent
2. FDC

The cost of comparators and background therapies is listed in Table 58. On the basis of data availability,
acquisition costs were sourced from lowest cost in the drug and pharmaceutical electronic market
information tool (Department of Health), the NICE British National Formulary (British Medical
Association RPS, 2019) or (MIMS, 2019). Costs are calculated as an annual cost and are applied
throughout the model until death or discontinuation.

Table 58. Drug cost Bempedoic acid, background therapies, and
comparators

Treatment Dose Annual Cost (£)
Bempedoic acid 180 mg daily [
FDC 180 mg with 10 mg daily e
Ezetimibe 10 mg daily 24.26
Atorvastatin 10 mg daily 8.87

20 mg daily 12.65

40 mg daily 15.91

80 mg daily 23.74
Rosuvastatin 5 mg daily 17.48

10 mg daily 19.05

20 mg daily 24.39

40 mg daily 30.26
Simvastatin 40 mg daily 13.44

80 mg daily 21.13
Alirocumab 75 mg per 2 weeks 4,383.00

150 mg per 2 weeks 4,383.00
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Treatment Dose Annual Cost (£)

Evolocumab 140 mg per 2 weeks 4,437.79

FDC = bempedoic acid and ezetimibe fixed-dose combination.

Source: British Medical Association RPS (2019); MIMS (2019).

For simplicity, and as the background treatment with statins was not expected to differ between the
treatment arms, atorvastatin was assumed to be used in all patients with background statin treatment.
Other options are available in the model but have a minimal impact on the result.

The cost for administration of oral drugs is assumed to be zero. Bempedoic acid and FDC are
anticipated to be prescribed in both primary and secondary care settings in England whilst alirocumab
and evolocumab are prescribed by specialists in a hospital setting only and are self-administered as
subcutaneous injection, with assistance provided during regular check-ups. Those requiring help with
administration would almost certainly be needing help for other reasons, so administration is unlikely to
place a significant extra burden on the health care systems. One-off cost of 1 hour of training with a
nurse was assumed for all patients treated with subcutaneous administration. The model includes an
option to add administration cost for the various treatments.

The model includes the option to explore independently the discounts from the listed price for
alirocumab and evolocumab as they currently have patient access scheme discounts in the UK (NICE,
2019).

Discontinuation and compliance

No study has assessed the long-term discontinuation rate of bempedoic acid and the rates for the
comparators vary depending on study, definition, and setting. The possibility to adjust the dose for statin
treatments makes long-term evidence from statin trials less accurate to estimate the adherence to
bempedoic acid. Long-term data of evolocumab showing an annualised rate of 6.7% was therefore
used in the base case (Koren et al., 2019). This is similar to the ERG treatment discontinuation of 8%
in the alirocumab NICE submission (NICE, 2016a).

It is likely that the discontinuation rates in a real-world setting differs from the rates in the studies. The
absolute rates are not expected to be an important parameter for the cost-effective analysis, but the
relative rates between the compared interventions are important. Hence, a conservative approach was
to consider the same discontinuation rates for all treatments. When patients discontinue bempedoic
acid or comparator treatment, it is assumed that they no longer receive the benefits of treatment or incur
the costs of treatment. After patients discontinue bempedoic acid or comparator treatment, it is assumed
that they return to the baseline CV risk associated with that cohort. It is worth noting that patients who
discontinue bempedoic acid or comparator treatment are still on background therapy.

The discontinuation rates applied in the model are presented in Table 59.
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Table 59. Annual discontinuation rates

Treatment Mean (ClI) Source

FDC 6.7% (6.0%-7.4%) Assumed the same as evolocumab
Bempedoic acid with 6.7% (6.0%-7.4%) Assumed the same as evolocumab
ezetimibe as background

treatment

Ezetimibe 6.7% (6.0%-7.4%) Assumed the same as evolocumab
Alirocumab 6.7% (6.0%-7.4%) Assumed the same as evolocumab
Evolocumab 6.7% (6.0%-7.4%) Koren et al. (2019)

ClI = confidence interval; FDC = bempedoic acid and ezetimibe fixed-dose combination.

Subsequent treatment
The model includes an option to allow for the cost of subsequent treatment but no subsequent treatment
was assumed in the base case.

B.3.4.1.2 Cost of monitoring

Monitoring for patients receiving bempedoic acid may not differ from patients receiving comparator
therapies, particularly as bempedoic acid is mainly given on top of other therapies. However, as patients
receiving more effective therapies are expected to live longer, the monitoring cost and resource use
presented in Table 60 have been applied (consistent with previous NICE appraisals).

Resource use associated with monitoring of treatment was obtained from CG181 since it was used in
previous NICE assessments (NICE, 2016a; NICE, 2016b; NICE, 2016c; NICE, 2016d).

Table 60. Monitoring cost and resource use

Subsequent

Resource use 1styear | years Source Cost Source
Routine appointments:
Appointment to take blood | 2 1 CG181 (NICE) | £6.66 PSSRU
sample (with health care (2018) (Curtis
assistant) and Burns)
GP appointment 2 2 £37.40
Blood tests:
Total cholesterol 2 1 CG181(NICE) | £1.03 Assumption
HDL cholesterol 2 1 £1.03 (NICE,

cholestero 2016d)
Liver transaminase (ALT or | 2 1 £1.03
AST)
Total annual monitoring costs, first year £94.29
Total annual monitoring costs, subsequent years £84.55

ALT = alanine amino transferase; AST = aspartate aminotransferase; HDL = high-density lipid; GP = general practitioner;
PSSRU = Personal Social Services Research Unit.
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B.3.4.2 Health-state unit costs and resource use

There is limited published literature that explores in detail the resource use associated with adults with
hypercholesterolaemia and mixed dyslipidaemia. However, data of unit costs and resource use from a
large UK study of patients treated with lipid-modifying therapy (Danese et al., 2016) is applicable for
this population and therefore used in the base case. For SA and death events, these data were
complemented with data from a UK registry study (Walker et al., 2016) and data from CG181 (NICE,
2016b).

As in the study by Danese et al. (2016), the model separates the costs for the first 3 years post-CV
event and the cost for the third year is applied for the rest of the patient's life or until another event. If
the patient has a subsequent CV event, the model stops incurring costs for the first event once the
second event occurs. For example, if a patient has an IS 1 year after an MI, the patient only incurs the
event and first-year costs of the MI and then starts to incur the costs of the IS, without ever incurring
the second- or third-year costs of the Ml.

Table 61 presents details for the yearly health-state costs used in the model.

Table 61.  Health-state costs
Incremental Incremental
Event and first- second-year third-year costs*

Health state year cost (£) (SE) | costs (£) (SE) (£) (SE) Source?

SA £7,907.06 £245.31 £245.31 CG181 (NICE,
2016b)

UA £2,469.42 (50.81) | £381.40 (74.47) £381.40 (74.47) Danese et al.
(2016)

MI £4,861.80 (95.51) £979.98 (134.53) | £979.98 (134.53) | Danese et al.
(2016)

Revascularisation | £5,682.03 (85.13) Danese et al.
(2016)

CV death 236.11 — — Walker et al.
(2016)

IS £4,205.58 (103.05) | £974.56 (261.93) | £974.56 (261.93) | Danese et al.
(2016)

TIA £2,011.49 (68.74) £810.38 (146.55) | £810.38 (146.55) | Danese et al.
(2016)

CV = cardiovascular; IS = ischaemic stroke; MI = myocardial infarction; SA = stable angina; SE = standard error; TIA = transient
ischaemic attack; UA = unstable angina.

* Applied for the rest of the patient’s life in the base-case.

@ The costs are inflated to 2019 values using the hospital & community health services index (Curtis and Burns, 2018).

The negative value for CV death is due to the lower cost of CV deaths than non-CV deaths in the study
published by Walker et al. (2016). As the cost-effectiveness is calculated using a lifelong time horizon
it is reasonable to apply this negative cost for CV death.

Additional scenario analyses were performed using data from previous NICE appraisals (NICE, 2016a;
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NICE, 2016c) for MI, UA, TIA, CV death, non-CV death, and IS health states, as these have been
frequently used for cost-effectiveness models, but these data are not as recent and do not include as
relevant patients as Danese et al. (2016). Danese et al. (2016) include only patients with lipid-lowering
therapy and therefore is especially relevant for this analysis. Further, additional data (Luengo-
Fernandez et al., 2012; Luengo-Fernandez et al., 2013b; Luengo-Fernandez et al., 2013c) were also
considered for the IS health states because the data for IS in the previous models were criticised by the
ERGs (NICE, 2016a; NICE, 2016c). However, compared with Danese et al. (2016), these studies
included a less relevant patient population. No unique resource use or cost data were identified for the
models developed for HTA submission; hence, these were not considered.

B.3.4.3 Adverse reaction unit costs and resource use

As described in Section B.3.3.4, no adverse events are modelled in line with previous NICE appraisals
in the disease area (NICE, 2016a; NICE, 2016c¢; NICE, 2016d).

B.3.4.4 Miscellaneous unit costs and resource use

No societal cost was included in the base case. However, several studies have showed high costs and
disutilities for informal care of stroke survivors (Joo et al., 2017; Persson et al., 2017a; Persson et al.,
2017b). A scenario analyses are available in the model using costs and resource use from Persson et
al. (2017b) as this study of Swedish patients was considered most relevant to a UK setting of the
identified studies.

There are no other miscellaneous resource use items.
B.3.4.5 Summary of base-case analysis inputs and assumptions

B.3.4.6 Summary of base-case analysis inputs

We present cost-effectiveness results for the comparisons presented in Table 62. Analyses are
presented for each of the target positions in the pathway (positions 2a, 2b, 4a, and 4b in Figure 19).
The base-case population characteristics and source of treatment effect estimates for each of these
comparisons are presented in Table 63.
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Figure 19. NICE pathway and proposed placement of bempedoic acid and

FDC
cardiovascular dissase

fore affaring treatment. Troatmants (ot 1o use Lifestyle changes

Primary provention Se<ondary provention

Statin Statin
EZE if statin is contraindicated EZE if statin is comraindicated

RliMab of EvoMab +/- EIE AliMab or EvaMab +- EZE « statin

Position Background therepy Intenvention Phase 3 trial evidence for BA/ FDC
1 BA CLEAR Serenity (1002-048)
R FOC Position net clinkcally relevant
BA CLEART u 002
2 Ezetimibe Dy [icorot
FOC® CLEAR Tranquility (1002-048) [SE)
BA CLEAR Harmony (1002-040); CLEAR Wisdom (1002-047)
Maximally tolerated stain
3 ity : FOC Position net clinkcally relevant
BA CLEAR Harmony (1002-040); CLEAR Wisdom (1002-047); 1002FDC-053
4 Maximally tolerated stain and ezetimibe
FDC* 100ZFDC-053

BA = bempedoic acid 180 mg oral once daily; EZE = ezetimibe 10 mg once daily; FDC = bempedoic acid and ezetimibe fixed-
dose combination; LDL-C = low-density lipoprotein cholesterol; NICE = National Institute for Health and Care Excellence;
PCSK9 = proprotein convertase subtilisin/ kexin type 9.
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Table 62. Comparative analyses presented
Situation Position Comparator Section in which results are
(Figure 3)? presented
Bempedoic FDC
acid®
When statins are contraindicated or | 2a No additional treatment, on background Section B.4 Section B.5

not tolerated, and ezetimibe does
not appropriately control LDL-C

ezetimibe (when evolocumab and
alirocumab are not appropriate)

2b

Evolocumab (with or without another lipid-
lowering therapy)

Alirocumab (with or without another lipid-
lowering therapy)

When maximally tolerated statin 4a
dose with ezetimibe does not
appropriately control LDL-C

No additional treatment, on background
ezetimibe with a statin (when evolocumab
and alirocumab are not appropriate)

4b

Evolocumab with a statin (with or without
another lipid-lowering therapy)

Alirocumab with a statin (with or without
another lipid-lowering therapy)

LDL-C = low-density lipoprotein cholesterol.

2 Positions ending “a” relate to when alirocumab or evolocumab are not appropriate. Positions ending “b” relate to when alirocumab or evolocumab are appropriate.

® Bempedoic acid on background ezetimibe.
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Table 63. Baseline population characteristics for the potential positions of bempedoic acid and FDC

Position 2a 2b 4a 4b

Description When statins are When statins are When maximally tolerated When maximally tolerated
contraindicated or not contraindicated or not statin dose does not statin dose does not
tolerated and alirocumab tolerated and alirocumab appropriately control LDL- | appropriately control LDL-C
and evolocumab are not and evolocumab are C and alirocumab and and alirocumab and
appropriate appropriate evolocumab are not evolocumab are

appropriate appropriate
Mean age 65.0 65.0 66.0 66.0
Female (%) 59.1% 59.1% 29.4% 29.4%

Diabetes (%)

No prior CV event (%)

Prior UA (%) 4.2% 20.0% 19.3% 19.5%
Prior MI (%) 9.5% 45.2% 47.5% 48.1%
Prior IS (%) 7.0% 33.2% 29.8% 30.2%

Recurrent CV (%)

Mean LDL-C?

CV = cardiovascular; FDC = bempedoic acid and ezetimibe fixed-dose combination; IS = ischaemic stroke; LDL-C = low-density lipoprotein cholesterol; Ml = myocardial infarction; NA = not
applicable; NMAgs = network meta-analysis for patients on maximally tolerated statin (based on trials in patients receiving medium-to-high-intensity statin therapy); NMAg, = network meta-analysis for
statin-intolerant patients (based on trials in statin-intolerant patients or receiving no/VLD statin); SA = stable angina; TIA = transient ischaemic attack; UA = unstable angina; VLD — very low dose.

@ Estimates are based on patient-level data from the CLEAR studies (Esperion Therapeutics data on file, 2019a) (see Table 50), Daiichi Sankyo Europe data on file (2019a), and Ward et al. (2007)

via (NICE, 2016b).
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Other base-case variables are summarised in Table 64.

Table 64. Summary of variables applied in the economic model in the base
case
Variable Value (reference to Measurement of Reference to
appropriate table or figure | uncertainty and section in
in submission) distribution: CI submission
(distribution)
Discount rate: 3.5% Fixed B.3.1.4
outcomes
Discount rate: 3.5% Fixed B.3.1.4
costs
Time horizon 55 years Fixed B.3.1.4
Efficacy
LDL-C reductions | Bempedoic acid® and FDC: Posterior distribution from | B.3.2.1, Appendix
in the statin- the Bayesian NMA D
intolerant Alirocumab: |
population (vs. Evolocumab: |l
ezetimibe)

LDL-C reductions
in the background
statins population
(vs. ezetimibe)

Bemi)edoic acid® and FDC:
Alirocumab: -

AliMab+ezetimibe: ||l
Evolocumab: |l

Posterior distribution from
the Bayesian NMA

B.3.2.1, Appendix
D

Risks
CV risk reduction | CV death: 0.88 LogNormal B.3.2.2
per 1 mmol/L IS: 0.85 (-0.27464,0.02014)
reduction in LDL- MI: 0.76 LogNorma|
C UA: 0.76 (-0.27464,0.02014)
SA: 1.00 LogNormal
Revascularisation: 0.76 (L;(;g(;?;i’lo'mssn
TIA: 1.00 (-0.27458,0.01678)
Fixed
LogNormal
(-0.00026,0.02296)
Fixed)
Risk for CV death | Ml < 12 months prior:6.0% Beta(59,924) B.3.1.5.1
(secondary MI 12-24 months: 4.1% Beta(37,865)
prevention - MI > 36 months: 2.8% | Beta(302,10484)
diabetes) SA < 12 months prior: 2.7% | Beta(689,24830)
SA 12-24 months: 2.7% Beta(689,24830)
SA > 36 months: 2.7% Beta(689,24830)
UA < 12 months prior: 6.0% Beta(59,924)
UA 12-24 months: 4.1% Beta(37,865)
UA > 36 months: 2.8% Beta(302,10484)
IS < 12 months prior: 4.2% Beta(182,4151)
IS 12-24months prior: 4.2% Beta(182,4151)
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Variable Value (reference to Measurement of Reference to
appropriate table or figure | uncertainty and section in
in submission) distribution: CI submission

(distribution)
IS > 36 months prior: 4.2% Beta(182,4151)
TIA <12 months prior: 3.5% | Beta(24,668)
TIA 12-24 months prior: 3.5% | Beta(24,668)
TIA > 36 months prior: 3.5% | Beta(24,668)

Risk for CV death | Ml < 12 months prior:2.9% Beta(99,3315) B.3.1.5.1

(secondary MI 12-24 months: 2.2% Beta(68,3023)

prevention — no MI > 36 months: 2.2% | Beta(732,32541)

diabetes) SA < 12 months prior: 2.0% | Beta(1709,83741)

SA 12-24 months: 2.0% Beta(1709,83741)
SA > 36 months: 2.0% Beta(1709,83741)
UA < 12 months prior: 2.9% Beta(99,3315)
UA 12-24 months: 2.2% Beta(68,3023)
UA > 36 months: 2.2% Beta(732,32541)
IS < 12 months prior: 3.8% Beta(490,12405)
IS 12-24months prior: 3.8% Beta(490,12405)
IS > 36 months prior: 3.8% Beta(490,12405)
TIA < 12 months prior: 3.5% | Beta(24,668)

TIA 12-24 months prior: 3.5% | Beta(24,668)

TIA > 36 months prior: 3.5% | Beta(24,668)

Risk for IS MI < 12 months prior: 0.0173 | Beta(12,680) B.3.1.5.1

(secondary MI 12-24 months: 0.012 Beta(8,659)

prevention - MI > 36 months: 0.0093 Beta(78,8279)

diabetes) SA < 12 months prior: 0.0093 | Beta(192,20379)

SA 12-24 months: 0.0093 Beta(192,20379)
SA > 36 months: 0.0093 Beta(192,20379)
UA < 12 months prior: 0.0173 | Beta(12,680)
UA 12-24 months: 0.012 Beta(8,659)

UA > 36 months: 0.0093 Beta(78,8279)
IS < 12 months prior: 0.028 Beta(87,3020)
IS 12 - 24months prior: 0.028 | Beta(87,3020)
IS > 36 months prior: 0.028 Beta(87,3020)
TIA < 12 months prior: Beta(24,541)
0.0423 Beta(24,541)
TIA 12-24 months prior: Beta(24,541)
0.0423

TIA > 36 months prior:

0.0423

Risk for IS MI < 12 months prior: 0.008 Beta(20,2480) B.3.1.5.1

(secondary MI 12-24 months: 0.0053 Beta(12,2238)

prevention —no MI > 36 months: 0.0067 Beta(167,24883)

diabetes) SA < 12 months prior: 0.008 | Beta(466,57784)

SA 12-24 months: 0.008 Beta(466,57784)
SA > 36 months: 0.008 Beta(466,57784)
UA < 12 months prior: 0.008 | Beta(20,2480)
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Variable Value (reference to Measurement of Reference to
appropriate table or figure | uncertainty and section in
in submission) distribution: CI submission

(distribution)
UA 12-24 months: 0.0053 Beta(12,2238)
UA > 36 months: 0.0067 Beta(167,24883)
IS < 12 months prior: 0.024 Beta(226,9191)
IS 12 - 24months prior: 0.024 | Beta(226,9191)
IS > 36 months prior: 0.024 Beta(226,9191)
TIA < 12 months prior: Beta(24,541)
0.0423 Beta(24,541)
TIA 12-24 months prior: Beta(24,541)
0.0423
TIA > 36 months prior:
0.0423

Risk for M MI < 12 months prior: 0.052 Beta(37,675) B.3.1.5.1

(second_ary MI 12-24 months: 0.028 Beta(19,660)

prevention - MI > 36 months: 0.016 Beta(125,7688)

diabetes) SA < 12 months prior: 0.0147 | Beta(272,18273)

SA 12-24 months: 0.0147 Beta(272,18273)
SA > 36 months: 0.0147 Beta(272,18273)
UA < 12 months prior: 0.052 | Beta(37,675)
UA 12-24 months: 0.028 Beta(19,660)
UA > 36 months: 0.016 Beta(125,7688)
IS < 12 months prior: 0.0147 | Beta(47,3158)
IS 12 - 24months prior: Beta(47,3158)
0.0147 Beta(47,3158)
IS > 36 months prior: 0.0147 | Beta(25,4495)
TIA < 12 months prior: Beta(25,4495)
0.0055 Beta(25,4495)
TIA 12-24 months prior:

0.0055

TIA > 36 months prior:

0.0055

Risk for Ml MI < 12 months prior: 0.0413 | Beta(105,2435) B.3.1.5.1

(seconqary Ml 12-24 months: 0.024 Beta(53,2155)

prevention —no |\ > 36 months: 0.0147 Beta(350,23514)

diabetes) SA < 12 months prior: 0.0107 | Beta(671,62235)

SA 12-24 months: 0.0107 Beta(671,62235)
SA > 36 months: 0.0107 Beta(671,62235)
UA < 12 months prior: 0.0413 | Beta(105,2435)
UA 12-24 months: 0.024 Beta(53,2155)
UA > 36 months: 0.0147 Beta(350,23514)
IS < 12 months prior: 0.0107 | Beta(103,9553)
IS 12 - 24months prior: Beta(103,9553)
0.0107 Beta(103,9553)
IS > 36 months prior: 0.0107 | Beta(25,4495)
TIA < 12 months prior: Beta(25,4495)
0.0055 Beta(25,4495)
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revascularisation
(secondary
prevention -
diabetes)

MI 12-24 months: 0.008

MI > 36 months: 0.0093

SA < 12 months prior: 0.0093
SA 12-24 months: 0.0093

SA > 36 months: 0.0093

UA < 12 months prior: 0.0493
UA 12-24 months: 0.008

UA > 36 months: 0.0093

Beta(5,620)
Beta(69,7324)
Beta(178,18893)
Beta(178,18893)
Beta(178,18893)
Beta(37,713)
Beta(5,620)
Beta(69,7324)

Variable Value (reference to Measurement of Reference to
appropriate table or figure | uncertainty and section in
in submission) distribution: CI submission

(distribution)
TIA 12-24 months prior:
0.0055
TIA > 36 months prior:
0.0055

Risk for UA MI < 12 months prior: 0.0333 | Beta(25,725) B.3.1.5.1

(secondary MI 12-24 months: 0.0213 Beta(14,642)

prevention - MI > 36 months: 0.0107 Beta(90,8348)

diabetes) SA < 12 months prior: 0.008 | Beta(159,19716)

SA 12-24 months: 0.008 Beta(159,19716)
SA > 36 months: 0.008 Beta(159,19716)
UA < 12 months prior: 0.0333 | Beta(25,725)
UA 12-24 months: 0.0213 Beta(14,642)
UA > 36 months: 0.0107 Beta(90,8348)
IS < 12 months prior: 0.0067 | Beta(22,3278)
IS 12 - 24months prior: Beta(22,3278)
0.0067 Beta(22,3278)
IS > 36 months prior: 0.0067

TIA < 12 months prior: 0

TIA 12-24 months prior: 0

TIA > 36 months prior: 0

Risk for UA MI < 12 months prior: 0.024 Beta(60,2440) B.3.1.5.1

(secondary MI 12-24 months: 0.0133 Beta(29,2146)

prevention —no |\ > 36 months: 0.0067 Beta(169,25181)

diabetes) SA < 12 months prior: 0.0053 | Beta(349,65089)
SA 12-24 months: 0.0053 Beta(349,65089)
SA > 36 months: 0.0053 Beta(349,65089)
UA < 12 months prior: 0.024 | Beta(60,2440)
UA 12-24 months: 0.0133 Beta(29,2146)
UA > 36 months: 0.0067 Beta(169,25181)
IS < 12 months prior: 0.004 Beta(38,9462)
IS 12 - 24months prior: 0.004 | Beta(38,9462)
IS > 36 months prior: 0.004 Beta(38,9462)
TIA < 12 months prior: 0
TIA 12-24 months prior: 0
TIA > 36 months prior: 0

Risk for elective MI < 12 months prior: 0.0493 | Beta(37,713) B.3.1.5.1

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia
or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved

Page 184 of 221




Variable Value (reference to Measurement of Reference to
appropriate table or figure | uncertainty and section in
in submission) distribution: CI submission

(distribution)
IS < 12 months prior: 0.0053 | Beta(17,3171)
IS 12 - 24months prior: Beta(17,3171)
0.0053 Beta(17,3171)
IS > 36 months prior: 0.0053
TIA < 12 months prior: 0
TIA 12-24 months prior: 0
TIA > 36 months prior: 0

Risk for elective MI < 12 months prior: 0.036 Beta(94,2517) B.3.1.5.1

revascularisation | M| 12-24 months: 0.008 Beta(18,2232)

(secondary MI > 36 months: 0.0067 Beta(147,21903)

giraeg’:{‘et;‘;” ~N9% | SA < 12 months prior: 0.0067 | Beta(438,65262)

SA 12-24 months: 0.0067 Beta(438,65262)
SA > 36 months: 0.0067 Beta(438,65262)
UA < 12 months prior: 0.036 | Beta(94,2517)
UA 12-24 months: 0.008 Beta(18,2232)
UA > 36 months: 0.0067 Beta(147,21903)
IS < 12 months prior: 0.0027 | Beta(31,11594)
IS 12 - 24months prior: Beta(31,11594)
0.0027 Beta(31,11594)
IS > 36 months prior: 0.0027

TIA < 12 months prior: 0

TIA 12-24 months prior: 0

TIA > 36 months prior: 0

Risk for TIA MI < 12 months prior: 0.0087 | Beta(25,2834) B.3.1.5.1

(seconqary Ml 12-24 months: 0.006 Beta(25,4116)

prevention - MI > 36 months: 0.0047 Beta(25,5306)

diabetes) SA < 12 months prior: 0.0047 | Beta(25,5306)

SA 12-24 months: 0.0047 Beta(25,5306)
SA > 36 months: 0.0047 Beta(25,5306)
UA < 12 months prior: 0.0087 | Beta(25,2834)
UA 12-24 months: 0.006 Beta(25,4116)
UA > 36 months: 0.0047 Beta(25,5306)
IS < 12 months prior: 0.014 Beta(25,1735)
IS 12 - 24months prior: 0.014 | Beta(25,1735)
IS > 36 months prior: 0.014 Beta(25,1735)
TIA < 12 months prior: 0

TIA 12-24 months prior: 0

TIA > 36 months prior: 0

Risk for TIA MI < 12 months prior: 0.004 Beta(25,6199) B.3.1.5.1

(second_ary MI 12-24 months: 0.0027 Beta(25,9324)

prevention —no MI > 36 months: 0.0033 Beta(25,7449)

diabetes) SA < 12 months prior: 0.004 | Beta(25,6199)

SA 12-24 months: 0.004 Beta(25,6199)
SA > 36 months: 0.004 Beta(25,6199)

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia

or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved

Page 185 of 221




prices)

FDOC: I (per 28 days)

Alirocumab (Bi-weekly):
£168.00

Evolocumab (Bi-weekly):
£170.10

Ezetimibe: £1.86
Atorvastatin: £0.69
Atorvastatin: £0.81
Atorvastatin: £0.98
Atorvastatin: £1.65
Rosuvastatin: £1.44
Rosuvastatin: £1.41
Rosuvastatin: £2.01
Rosuvastatin: £2.40

Variable Value (reference to Measurement of Reference to
appropriate table or figure | uncertainty and section in
in submission) distribution: CI submission

(distribution)
UA < 12 months prior: 0.004 | Beta(25,6199)
UA 12-24 months: 0.0027 Beta(25,9324)
UA > 36 months: 0.0033 Beta(25,7449)
IS < 12 months prior: 0.012 Beta(25,2033)
IS 12 - 24months prior: 0.012 | Beta(25,2033)
IS > 36 months prior: 0.012 Beta(25,2033)
TIA < 12 months prior: 0
TIA 12-24 months prior: 0
TIA > 36 months prior: 0

QRISKS score 30.3% 20% SE assumed B.3.1.5.1

(10 year risk of

MI, IS, and CV

death)

Relative rates of CV Death: 25% 20% SE assumed B.3.1.5.1

events IS: 52%

MI: 24%
UA: 12%
SA: 50%
TIA: 16%

Recurrent event 1.5 20% SE assumed B.3.2.3

multiplier

Age adjustments | Non-fatal events per year: 20% SE assumed B.3.1.5.1
3%

Fatal events per year: 5%

Costs

Monitoring costs First year: £94.29 20% SE assumed B.3.4.1.2
Subsequent years: £84.55
Additional cost for PSCK9i
first year: £42.00

Drug costs (pack | BA: [ (per 28 days) Fixed B.3.4.1.1

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia
or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved

Page 186 of 221




Variable Value (reference to Measurement of Reference to
appropriate table or figure | uncertainty and section in
in submission) distribution: CI submission

(distribution)
Simvastatin: £0.87
Simvastatin: £1.49

Health state costs | Ml < 1 year: 4862 Gamma(2591,2) B.3.4.2

MI 1-2 years: 980 Gamma(53,18)
MI > 2 years: 980 Gamma(53,18)
SA < 1 year: 7907 Gamma(25,316)
SA 1-2 years: 245 Gamma(25,10)
SA > 2 years: 245 Gamma(25,10)
UA < 1 year: 2469 Gamma(2362,1)
UA 1-2 years: 381 Gamma(26,15)
UA > 2 years: 381 Gamma(26,15)
Revascularisation: 5682 Gamma(4455,1)
IS < 1 year: 4206 Gamma(1666,3)
IS 1-2 years: 975 Gamma(14,70)
IS > 2 years: 975 Gamma(14,70)
TIA < 1 year: 2011 Gamma(856,2)
TIA 1-2 years: 810 Gamma(31,27)
TIA > 2 years: 810 Gamma(31,27)

CV death: —236 Gamma(123,-2)

Utility

Health-state No CVD: 1 Fixed B.3.3.5.1

multipliers SA < 1 year: 0.765 Beta(380,117)
SA > 1 year: 0.96 Beta(163,7)
UA < 1 year: 0.765 Beta(380,117)
UA > 1 year: 0.96 Beta(163,7)
Ml < 1 year: 0.765 Beta(380,117)
MI > 1 year: 0.906 Beta(216,23)
TIA < 1 year: 0.968 Beta(129,4)
TIA > 1 year: 0.968 Beta(76,3)

IS < 1year: 0.775 Beta(93,27)
IS > 1 year: 0.822 Beta(370,80)

General Baseline: 0.9454933 Normal SE: 0.01090134 B.3.3.5

population utility | Sex: 0.0256466 Normal SE: 0.00512932
Age: 0.0002213 Normal SE: 0.00004426
Age?: 0.0000294 Normal SE: 0.00000588

Discontinuation BA: 6.7% Beta(328,4572) B.3.4.1.1

rate Placebo: 6.7% Beta(328,4572)
Alirocumab: 6.7% Beta(328,4572)
Evolocumab: 6.7% Beta(328,4572)
EZE: 6.7% Beta(328,4572)

Beta(328,4572)
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BA = bempedoic acid; Cl = confidence interval; CV = cardiovascular; EZE = Ezetimibe; IS = ischaemic stroke; MI = myocardial
infarction; PCSK9 = proprotein convertase subtilisin / kexin type 9; SA = stable angina; SE = standard error; TIA = transient

ischaemic attack; UA = unstable angina.

@ Efficacy of bempedoic acid added to background ezetimibe, versus ezetimibe background therapy.

B.3.4.7

Assumptions

Table 65 summarises the key assumptions made in the model.

Table 65.

Key model assumptions

Assumption

Justification and/or Comments

LDL-C is a surrogate
outcome for CV events

There is strong evidence that reducing LDL-C levels reduces CV
events, (CTTC et al., 2015; Navarese et al., 2018) and this
assumption has been accepted previously in NICE submissions
(NICE, 2016a; NICE, 2016b; NICE, 2016c; NICE, 2016d)

THIN data are
representative of UK general
population CV risk in
secondary prevention
populations

THIN is a general practice medical records database containing
medical records from over 12 million patients, of which over

3.6 million are actively registered. It has been used previously in
UK research, for example, in development of the QRISK score.

This assumption has also been used in earlier NICE appraisals
(NICE, 2016a).

Distribution of risks in (Ward
et al., 2007) is relevant for a
primary prevention
population

It is likely that this is reflective of the UK as (Ward et al., 2007)
used UK registry data to calculate the distribution of different CV
events.

This assumption has also been used in earlier NICE appraisals and
guidelines (NICE, 2016b; NICE, 2016d).

Patients no longer benefit
from any continuation of
treatment effects after
treatment discontinuation

The most conservative assumption that has been previously used
in NICE appraisals (NICE, 2016a).

No additional cost of
monitoring and
administration is associated
with bempedoic acid
treatment

Accepted in previous NICE submissions as the patients treated
with bempedoic acid are likely to receive other treatments and,
therefore, no additional visits would be needed.

CV = cardiovascular; LDL-C = low-density lipoprotein cholesterol; NICE = National Institute for Health and Care Excellence.
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B.4 Cost-effectiveness results for bempedoic acid

B.41.1 Bempedoic acid base-case results

The results of the model with base-case assumptions are presented below. Total costs, LYs, QALYs,
and incremental costs per QALY for bempedoic acid in positions 2 and 4 are presented in Table 66. As
shown in the table, bempedoic acid implied a positive net monetary benefit versus no further treatment
with background ezetimibe in position 2a. Further, alirocumab and evolocumab implied a negative net

monetary benefit versus bempedoic acid in positions 2b and 4b.
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Table 66.

Bempedoic acid base-case fully incremental cost effectiveness results

Technologies

Total
costs (£)

Total
LYs

Total Incremental estimates NMB: £20,000/QALY (£) NMB: £30,000/QALY (£)
QALYs | costs (£) | LYs | QALYs | Versus Fully Versus Fully
baseline incremental | baseline incremental

are not appropriate

Position 2a. When statins are contraindicated or

not tolerated and ezetimibe

does not appropriately control LDL-C: ali

rocumab and

evolocumab

background ezetimibe

No further treatment/placebo | 8,202.62 | 11.58 | 8.57
with background ezetimibe
Bempedoic acid with 14,084.75 | 11.82 | 8.76 5,882.13 | 0.24 | 0.20 -1,926.02 -1,926.02 52.04 52.04

are appropriate

Position 2b. When statins are contraindicated or not tolerated and ezetimibe does not appropriately control LDL-C: alirocumab and evolocumab

Bempedoic acid with 18,672.47 | 10.07 | 6.94

background ezetimibe

Alirocumab 41,516.34 | 10.15 | 7.00 22,843.87 | 0.09 | 0.06 -21,614.94 -21,614.94 | -21,000.47 | -21,000.47
Evolocumab 41,949.52 | 10.19 | 7.03 23,277.05 | 0.13 | 0.09 -21,486.24 128.70 -20,590.83 | 409.64

appropriate

Position 4a. When maximally tolerated statin dose with ezetimibe does not appropriately control LDL-C:

alirocumab and evolocumab are not

background ezetimibe

No further treatment/placebo | 12,689.77 | 9.80 6.81
with background ezetimibe
Bempedoic acid with 18,110.56 | 9.91 6.89 5,420.79 | 0.11 | 0.08 -3,888.70 -3,888.70 -3,122.66 | -3,122.66

appropriate

Position 4b. When maximally tolerated statin dose with ez

etimibe does not appropriately control LDL-C:

alirocumab a

nd evolocumab are

Bempedoic acid with 18,089.59 | 9.35 6.48

background ezetimibe

Alirocumab 40,210.11 | 9.63 6.69 22,120.52 | 0.28 | 0.20 -18,029.66 -18,029.66 | —15,984.23 | -15,984.23
AliMab+ezetimibe 40,430.00 | 9.67 6.71 22,340.41 | 0.32 | 0.23 -17,755.36 274.30 -15,462.83 | 521.40
Evolocumab 40,919.10 | 9.81 6.82 22,829.52 | 0.46 | 0.34 -16,124.95 1,630.41 -12,772.66 | 2,690.17

AliMab = alirocumab; NMB = net monetary benefit; LY = life-year; QALY = quality-adjusted life year.
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B.4.2 Bempedoic acid sensitivity analyses

B.4.2.1 Bempedoic acid probabilistic sensitivity analysis

A second-order Monte Carlo simulation was run for 5,000 iterations. Results of the probabilistic
sensitivity analysis are shown in Table 67, which also shows results from the deterministic analysis for
comparison. The probabilistic mean NMB results were similar to the deterministic results.
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Table 67.

Results of the probabilistic sensitivity analysis for bempedoic acid

Position | Comparator Deterministic Probabilistic 95% Crls for NMB Probability of cost-effectiveness

(Figure 3) NMB mean NMB £20,000/QALY £30,000/QALY

2a No further treatment/placebo with | —£1,926 -£1,985 (1157, -4499) 9.3% 45.5%
background ezetimibe

2b Evolocumab £21,615 £21,831 (18770,24420) 100.0% 100.0%
Alirocumab £21,486 £21,688 (18554, 24327)

4a No further treatment/placebo with | —£3,889 -£3,997 (-914, -5940) 0.8% 6.4%
background ezetimibe + statin

4b AliMab + statin £18,030 £18,027 (11729,22194) 100.0% 98.6%
AliMab + ezetimibe +statin £17,755 £17,752 (11054, 22244)
EvoMab +statin £16,125 £16,120 (8809, 21060)

AliMab = alirocumab; Crl = credible interval; EvoMab = evolocumab; LDL-C = low-density lipoprotein cholesterol; LY = life-year; NMB = net monetary benefit.

Note: the NMB is presented at £20,000 per QALY.
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Figure 20 presents the cost-effectiveness acceptability curves for bempedoic acid in positions 2a and
2b. Figure 21 presents the cost-effectiveness acceptability curves for bempedoic acid in positions 4a
and 4b. The probability of cost-effectiveness in each of the positions is presented in Table 67.

Figure 20. Cost-effectiveness acceptability curve: bempedoic acid when
statins are contraindicated or not tolerated and ezetimibe does not
appropriately control LDL-C
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QALY = quality-adjusted life year.

Figure 21. Cost-effectiveness acceptability curve: bempedoic acid when
maximally tolerated statin dose and ezetimibe does not appropriately
control LDL-C
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LDL-C = lower density lipoprotein cholesterol; QALY = quality-adjusted life year.

B.4.2.2

Bempedoic acid deterministic sensitivity analysis

Figure 22 presents the tornado diagram for position 2a. The largest impact on the NMB is driven by

cost of bempedoic acid, average reduction in LDL-C by bempedoic acid, and the risk for CV events.

Tornado diagrams for the other positions are presented in the Appendix K3, and the results are

summarised in Table 68.

Figure 22. Tornado diagram for bempedoic acid in position 2a

Change in NMB Estimate

800 600 200 o 00 400 600
Annual cost - FDC (BA+EZE) 1 } ! ! ! =
Average reduction LDL-C - Intervention | | |
Riskfactor - all risks | | ! I
Mean baseline LDL-C (mmaol/L): | ! !
Rate ratio: CV death 1 h
Annual rate - Discountinuation EZE 1 l ——
Annual rate - Discountinuation BA | —— |
Rate ratio: IS | 1
Utility multiplier - 54 > 1 year | ——
Adjustment factor - Generalpop. mortality | — |
Adjustment for reccurent events | _ |
Utility multiplier - 15 > 1 year | — |
Rate ratio: MI 1 — 1
Starting pop - HeFH (in secondary prevetion) | — I
Average reduction LDL-C - background EZE | — I
Fatal events per year | — |
Risk adjustment: Fatal events | _ I
Utility multiplier - TIA > 1 year I -
utility multiplier - 15 < 1 year | — 1
Utility multiplier - Ml < 1 year | - I
lower bound B upper bound
AE = adverse event; NMB = incremental cost-effectiveness ratio.
Note: the quadrant where the NMB falls is shown in the figure: | = quadrant 1; Il = quadrant 2 (intervention dominated);
Il = quadrant 3 (less expensive and less effective); IV = quadrant 4 (intervention dominates). NMB calculated using £30,000
per QALY.
Table 68. @ Summary of bempedoic acid deterministic sensitivity analyses
Lower Bound Upper Bound
Position Most influential parameters NMB NMB
2a I || I
Average reduction LDL-C - Intervention -578 571
Risk factor - all risks -575 538
Mean baseline LDL-C (mmol/L): -539 522
2b Average reduction LDL-C - AliMab 946 -934
Average reduction LDL-C - Intervention -769 761
Annual rate - Discontinuation AliMab -636 598
4a I || I
Risk factor - all risks -281 264
Average reduction LDL-C - Intervention -223 222
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Lower Bound Upper Bound
Position Most influential parameters NMB NMB
Mean baseline LDL-C (mmol/L): -207 204
4b Average reduction LDL-C - AliMab 945 -933
I | |
Mean baseline LDL-C (mmol/L): 532 -515
Annual rate - Discontinuation AliMab -534 504

AliMab = alirocumab; BA = bempedoic acid; EvoMab = evolocumab; EZE = ezetimibe; FDC = fixed-dose combination; LDL-C =
low-density lipoprotein-cholesterol; NMB = net monetary benefit at £30,000/QALY.

B.4.2.3 Bempedoic acid scenario analysis

Scenario analyses were undertaken to investigate the effect of certain model inputs on costs and
outcomes. All undertaken scenario analyses are presented in Table 69 to Table 72. Using a different
meta-regression for the relationship between LDL-C reductions and CV events had the largest impact
on the NMB. For all other scenarios, the impact on the NMB was marginal.
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Table 69. Bempedoic acid scenario analyses — position 2a: When statins are contraindicated or not tolerated and
ezetimibe does not appropriately control LDL-C: alirocumab and evolocumab are not appropriate
Incremental | Incremental | NMB: NMB:
Scenario Alternative input | Base-case value | Comparator costs (£) QALYs £20,000/QALY (£) | £30,000/QALY (£)
Base case No further treatment | 5,882 0.20 -1,926 52
1 Discount rate Discount rate No further treatment 5,882 0.26 =729 1,847
benefits 1.5% benefits 3.5%
2 De novo meta CTTC meta No further treatment | 6,062 0.25 -1,012 1,513
regression for regression for
relationship relationship
between LDL-C between LDL-C
and CV events and CV events
3 CG181 utility Ara and Brazier No further treatment | 5,882 0.20 -1,834 190
estimates (2010)
Luengo-
Fernandez et al.
(2013)
4 TA393 health Danese et al. No further treatment | 5,693 0.20 -1,737 241
state costs (2016)
Walker et al.
(2016)

NMB = net monetary benefit; QALY = quality-adjusted life year.
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Table 70.  Scenario analyses — position 2b: When statins are contraindicated or not tolerated and ezetimibe does not
appropriately control LDL-C: alirocumab and evolocumab are appropriate
Incremental | Incremental | NMB: NMB:
Scenario Alternative input | Base-case value | Comparator costs (£) QALYs £20,000/QALY (£) | £30,000/QALY (£)
Base case Alirocumab -22,844 -0.06 21,615 21,000
Evolocumab -23,277 -0.09 21,486 20,591
1 Discount rate Discount rate Alirocumab -22,844 -0.08 21,290 20,513
benefits 1.5% benefits 3.5% Evolocumab -23,277 ~0.11 21,012 19,879
2 De novo meta CTTC meta Alirocumab -24,123 -0.10 22,053 21,018
regression for regression for Evolocumab -24,660 -0.15 21,656 20,155
relationship relationship
between LDL-C between LDL-C
and CV events and CV events
3 CG181 utility Ara and Brazier Alirocumab -22,844 -0.06 21,717 21,154
estimates (2010 Evolocumab -23,277 ~0.08 21,636 20,815
Luengo-
Fernandez et al.
(2013)
4 TA393 health Danese et al. Alirocumab -22,829 -0.06 21,600 20,986
state costs (2016) Evolocumab -23,255 ~0.09 21,465 20,569
Walker et al.
(2016)

CTTC = Cholesterol Treatment Trialists Collaboration; NMB = net monetary benefit; QALY = quality-adjusted life year.
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Table 71.  Scenario analyses — position 4a: When maximally tolerated statin dose with ezetimibe does not appropriately
control LDL-C: alirocumab and evolocumab are not appropriate
Incremental | Incremental | NMB: NMB:
Scenario Alternative input | Base-case value | Comparator costs (£) QALYs £20,000/QALY (£) | £30,000/QALY (£)
Base case No further treatment | 5,421 0.08 -3,889 -3,123
1 Discount rate Discount rate No further treatment 5,421 0.10 -3,499 -2,538
benefits 1.5% benefits 3.5%
2 De novo meta CTTC meta No further treatment | 5,410 0.07 -4,064 -3,391
regression for regression for
relationship relationship
between LDL-C between LDL-C
and CV events and CV events
3 CG181 utility Ara and Brazier No further treatment | 5,421 0.07 -4,000 -3,289
estimates (2010)
Luengo-
Fernandez et al.
(2013)
4 TA393 health Danese et al. No further treatment | 5,396 0.08 -3,864 -3,098
state costs (2016)
Walker et al.
(2016)

CTTC = Cholesterol Treatment Trialists; NMB = net monetary benefit; QALY = quality-adjusted life year.
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Table 72.  Scenario analyses — position 4b: When maximally tolerated statin dose with ezetimibe does not appropriately
control LDL-C: alirocumab and evolocumab are appropriate

Incremental | Incremental | NMB: NMB:
Scenario Alternative input | Base-case value | Comparator costs (£) QALYs £20,000/QALY (£) | £30,000/QALY (£)
Base case Alirocumab -22,121 -0.20 18,030 15,984
Alirocumab+ezetimibe | —22,340 -0.23 17,755 15,463
Evolocumab -22,830 -0.34 16,125 12,773
1 Discount rate Discount rate Alirocumab -22,121 -0.26 17,019 14,468
benefits 1.5% benefits 3.5% Alirocumab+ezetimibe | -22,340 ~0.29 16,620 13,760
Evolocumab -22,830 -0.42 14,453 10,265
2 De novo meta CTTC meta Alirocumab -23,542 -0.35 16,449 12,902
regression for regression for Alirocumab+ezetimibe | -23,848 -0.40 15,924 11,962
relationship relationship
between LDL-C between LDL-C Evolocumab _24,665 -0.57 13,249 7,541
and CV events and CV events
3 CG181 utility Ara and Brazier Alirocumab -22121 -0.19 18,338 16,447
estimates (L2010) Alirocumab-+ezetimibe | —22,340 ~0.21 18,101 15,981
uengo-
Fernandez et al. Evolocumab -22,830 -0.31 16,631 13,532
(2013)
4 CG181/TA393 Danese et al. Alirocumab -22,060 -0.20 17,969 15,924
cost estimates (2016) Alirocumab+ezetimibe | -22,273 ~0.23 17,688 15,395
Walker et al.
(2016) EVOlOCUmab _22,730 _034 16,026 12,673

CTTC = Cholesterol Treatment Trialists; NMB = net monetary benefit; QALY = quality-adjusted life year.
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B.4.2.4 Bempedoic acid summary of sensitivity analyses results

As shown in this Section B.4.2.2, the results of the sensitivity analyses are robust and not sensitive to
changes in important parameters. The scenario analyses show that the presented base-case
incremental cost-effectiveness ratio is conservative in relation to many parameters.

B.4.3 Bempedoic acid subgroup analysis

We have explored in section B.4.1.1, as per the scope, the cost-effectiveness of bempedoic acid in
clinically relevant patient subgroups, including patients with statin intolerance, on maximally tolerated
statin dose, with various levels of severity of hypercholesterolaemia (varying baseline LDL-C), and
varying CVD risk (primary prevention, and secondary prevention or HeFH). No further subgroup
analyses are presented in this section.
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B.5 Cost-effectiveness results for FDC

B.5.1 FDC base-case results

The results of the model with base-case assumptions are presented below. Total costs, LYs, QALYsSs,
and incremental costs per QALY for bempedoic acid in positions 2 and 4 are presented in Table 73. As
shown in the table, bempedoic acid implied a positive net monetary benefit versus no further treatment
with background ezetimibe in position 2a. Further, alirocumab and evolocumab implied a negative net
monetary benefit versus bempedoic acid in positions 2b and 4b.

Note that the results are the same as those presented in Section B.4.1.1 because the FDC price is
equivalent to that for bempedoic acid with background ezetimibe.
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Table 73.

FDC base-case fully incremental cost effectiveness results

Technologies

Total
costs (£)

Total
LYs

Total Incremental estimates NMB: £20,000/QALY (£) NMB: £30,000/QALY (£)
QALYS | costs (£) | LYs | QALYs | Versus Fully Versus Fully
baseline incremental | baseline incremental

are not appropriate

Position 2a. When statins are contraindicated or

not tolerated and ezetimibe

does not appropriately control LDL-C: ali

rocumab and

evolocumab

No further treatment/placebo | 8,202.62 | 11.58 | 8.57

with background ezetimibe

FDC 14,084.75 | 11.82 | 8.76 5,882.13 | 0.24 | 0.20 -1,926.02 -1,926.02 52.04 52.04
Position 2b. When statins are contraindicated or not tolerated and ezetimibe does not appropriately control LDL-C: alirocumab and evolocumab
are appropriate

FDC 18,672.47 | 10.07 | 6.94

Alirocumab 41,516.34 | 10.15 | 7.00 22,843.87 | 0.09 | 0.06 -21,614.94 -21,614.94 | -21,000.47 | —21,000.47
Evolocumab 41,949.52 | 10.19 | 7.03 23,277.05 | 0.13 | 0.09 -21,486.24 128.70 -20,590.83 | 409.64

appropriate

Position 4a. When maximally tolerated statin dose with ezetimibe does not appropriately control LDL-C:

alirocumab and evolocumab are not

No further treatment/placebo | 12,689.77 | 9.80 6.81
with background ezetimibe
FDC 18,110.56 | 9.91 6.89 5,420.79 | 0.11 | 0.08 -3,888.70 -3,888.70 -3,122.66 | -3,122.66

appropriate

Position 4b. When maximally tolerated statin dose with ez

etimibe does not appropriately control LDL-C:

alirocumab a

nd evolocumab are

FDC 18,089.59 | 9.35 6.48

Alirocumab 40,210.11 | 9.63 6.69 22,120.52 | 0.28 | 0.20 -18,029.66 -18,029.66 | -15,984.23 | —15,984.23
AliMab+ezetimibe 40,430.00 | 9.67 6.71 22,340.41 |1 0.32 | 0.23 -17,755.36 274.30 -15,462.83 | 521.40
Evolocumab 40,919.10 | 9.81 6.82 22,829.52 | 0.46 | 0.34 -16,124.95 1,630.41 -12,772.66 | 2,690.17

AliMab = alirocumab; NMB = net monetary benefit; LY = life-year; QALY = quality-adjusted life year.
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B.5.2 FDC sensitivity analyses

The cost of FDC is equivalent to bempedoic acid with background ezetimibe. Therefore, the sensitivity
analysis results are the same as those already presented for bempedoic acid with background
ezetimibe in section B.4.2. Please refer to section B.4.2 for FDC sensitivity and scenario analyses.

B.5.3 FDC subgroup analysis

We have explored in section B.5.1, as per the scope, the cost-effectiveness of FDC in clinically relevant
patient subgroups, including patients with statin intolerance, on maximally tolerated statin dose, with
various levels of severity of hypercholesterolaemia (varying baseline LDL-C), and varying CVD risk
(primary prevention, and secondary prevention or HeFH). No further subgroup analyses are presented

in this section.
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B.6 Validation

B.6.1.1 Validation of cost-effectiveness analysis

The completed phase 3 studies investigating bempedoic acid and FDC provide LDL-C data for up to
52 weeks. Therefore, validation of long-term model predictions for cardiovascular events by comparison
with the trial data has not been possible. Further, no data of the comparator arms was identified for the
specific patient populations modelled in this submission.

B.6.1.2 Face validity

Throughout the development of the economic model and submission, clinical and economic expert
advice was sought to ensure both clinical and economic validity.

A UK advisory board was held on 11 November 2019, attended by 5 clinical and HTA experts. The
discussions focused on the following:

e Model structure

e Comparators and position in the treatment pathway

e Methodology of the NMA and de novo meta-regression

o Selection of the meta-analysis for the association between LDL-C lowering and cardiovascular risk
for the base-case analysis

Validation of resource use and costs included in the economic model

B.6.1.3 Internal validity

e Quality-control procedures for verification of input data and coding was performed by health
economists working for a vendor not involved in the model development and in accordance with a
pre-specified test plan. Procedures included verification of all input data with original sources and
programming validation.

o Verification of all input data was documented (by the health economist performing the quality-
control procedure and the date the quality-control procedure was performed) in the relevant
worksheets of the model. Any discrepancies was discussed, and the model input data was updated
where required.

¢ Programming validation included checks of the model results, calculations (including the testing
extreme values), data references, model interface, and Visual Basic for Applications code.

B.6.1.4 Cross validity

No economic evaluations of bempedoic acid or FDC were identified by the SLR. A comparison of the
model inputs with those for other relevant models used in previous NICE appraisals evaluating
ezetimibe, alirocumab and evolocumab are presented in Table 74. As shown in the table, the inputs
and assumptions used in the current model is similar to what has been previously used. When other
sources or assumptions has been used this has been justified in earlier sections. Cost-effectiveness
results from previous TAs could not be directly compared with the results from the de novo model, as

Company evidence submission for bempedoic acid for treating primary hypercholesterolaemia
or mixed dyslipidaemia [ID1515]

© Dxxxxxx Sxxxxx (2019). All rights reserved Page 204 of 221



different populations were modelled.

Table 74. Summary of models inputs in NICE submissions for dyslipidemia
Model/ De novo model | CG181 TA385 TA393 (NICE, TA394 (NICE,
analysis (NICE, (NICE, 2016a) 2016c)

2016b) 2016d)
Baseline risk | QRISK2/3 QRISK2/ QRISK2 Not applicable Framingham
primary UKPDS (THIN data in (updated to
prevention HeFH patients) | QRISK2)
Source of THIN data and Nottingham | Nottingha | THIN data REACH registry
baseline risk | the South Heart Attack | m Heart
secondary London Stroke Register Attack
prevention Register for TIA | And the Register
(via NICE South And the
[2016b]) London South
Stroke London
Register Stroke
Register
LDL-C and (Cholesterol Not (Cholester | Navarese et al. | (Cholesterol
CV event Treatment applicable ol (2015)— Treatment
relationship Trialists et al., Treatment | updated to Trialists et al.,
2015) Trialists et | (Cholesterol 2015)
al., 2010) Treatment
Trialists et al.,
2015)
Age 3% all non-fatal | 0.03% for 0.03% for | 3% all non-fatal | Unknown
adjustments | CV events. 5% | men, male and CV events. 5%
all fatal CV 0.008% for 0.008% for | all fatal CV
events women female events
Adjustment 1.5 Unknown Unknown 1.5 Included in
for recurrent REACH
events equation
Utilities SA Stable Unstable NF MI 0.765 ACS: 0.77
<1year 0.765 angina angina Post-MI 0.906 Post-ACS: 0.88
SA 0.808 0.770 UA 0.765 IS: 0.63
> 1 year 0.960 Post-stable Post- Post-UA 0.960 Post-IS: 0.63
UA angina unstable .
<1 year 0.765 0.808 angina ACS 0.765 HF: 0.68'
UA Unstable 0.80 Post-ACS 0.924 | Post-HF: 0.68
>1year0.960 | angina Mio.760 | 1S0.775
M 0.770 Post-MI Post-1S 0.822
<1 year0.765 Post- 0.80
MI unstable Stroke
> 1year 0.906 | 2angina 0.50
TIA < 1 year: 0.880 Post-
0.968 MI 0.760 stroke
TIA> 1 year: Post-MI 0.628
0.968 0.880
IS TIA 0.900
<1year0.775 | Post-TIA
IS 0.900
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> 1 year 0.822 Stroke 0.628
Post-stroke
0.628
Heart failure
0.683
Post-heart
failure 0.683
PAD 0.808
Post-PAD
0.808
Administratio | Introduction of Introduction Introduction of Training cost
n costs treatment has of treatment treatment has £84.00
no effect on has no effect no effect on
current on current current
administration administratio administration
costs n costs costs
Monitoring CG181 First year: CG181 CG181 CG181 and
costs £120.17 training with
Subsequent nurse for
years: evolocumab
£100.71 treated patients
Health-state | High risk (no SA£7736 Unstable NF Ml first year | No CVD
costs event) £0.00 Post-SA angina 3337.00 (annual) £0.00
MI < 1 year £240 £575.21 NF MI second ECVD (annual)
£4,861.80 UA £3,313 Post- year+ 788.00 £522.34
MI 1-2 years Post-UA unstable UA first year ACS (annual)
£979.98 £385 angina 3313.00 £3,263.63
MI > 2 years MI £3,337 £285.52 UA second Stroke (annual)
£979.98 Post-MI M year+385.00 £4,063.60
SA <1 year £788 £6,154.50 HF (annual)
£7,907.06 TIA £578 Post-MI ACS first year £3,178.32
SA12years | postmia | 202227 | 3329.00 Post-ACS
£245.31 £124 Stroke ACS second (annual)
SA>2years | gyoke o H1912 | year+ 65367 | £522.34
£245.31 £4,092 IS first year Post-stroke
UA < 1 year Post-stroke | Loy, 4092.00 (annual)
£2,469.42 £155 E:;OQ; 75 | IS second year+ £887.33
UA 1-2 years Heart failure | 155.00 Post-HF
£381.40 £2 297 (annual)
UA > 2 years BostHE £1,078.26
£381.40 £2 597
IS <1 year
rasosss | PADEeE2
IS 1-2 years £529
£974.56
IS > 2 years
£974.56
TIA <1 year
£2,011.49
TIA 1-2 years
£810.38
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TIA > 2 years

£810.38
Event costs | CV death CV death CV death CV death CHD death

£2,116.79 £1,174 £5,697.23 | 1174.00 (once only cost)

Revascularisati Revascularisati | £717.96 Stroke

on £5,682.03 on 3802.32 death (once
only cost)
£1,847.92
Revascularisati
on £5,648.60

ACS = acute coronary syndrome; CHD = coronary heart disease; CV = cardiovascular; CVD = cardiovascular disease;

ECVD = Established CVD HeFH = heterozygous familial hypercholesterolaemia; HF = heart failure; IS = ischaemic stroke; LDL-
C = low-density lipoprotein cholesterol; Ml = myocardial infarction; NF = non-fatal; PAD = peripheral artery disease; SA = stable
angina; THIN = The Health Improvement Network; TIA = transient ischaemic attack; UA = unstable angina; UKPDS = United
Kingdom Prospective Diabetes Study.

B.6.1.5 External validity

Comparisons of model predictions with outcomes in the bempedoic acid and FDC studies used to build
the model (i.e., dependent, external validity) is not possible as these studies provide LDL-C data for up
to 52 weeks but no long-term CV event data. Compared with the general population the model predicts
a shorter survival, which is expected as this is a high risk population. In the review of the literature we
have not identified a study that match the populations simulated in the de novo model.

B.6.1.6 Quality check by an independent health economics
research group

An independent health economics research group performed quality checks of the final model. The
following checks were performed:

¢ Validation of the inputs and referencing in the model to ensure they have been traced and have
been correctly transcribed from the original publications/sources

o Review of the model structure and data inputs in relation to previous hypercholesterolemia models

e Review of Visual Basic for Applications code

e Review of core engine calculations

e Logical tests

¢ Review of probabilistic and one-way sensitivity analysis

The reviewers concluded that, with a few minor corrections (which have been performed), the model is

fit for purpose for a NICE HTA submission.
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B.7 Interpretation and conclusions of economic evidence

B.7.1Consistency of the results from the economic evaluation
with the published economic literature

This is, to our knowledge, the first economic evaluation undertaken for bempedoic acid or FDC in
primary hypercholesterolaemia or mixed dyslipidaemia. Therefore, there are no published economic
analyses with which to compare.

B.7.2 Generalisability of the results to clinical practice in
England and relevance to all patients as identified in the
decision problem

The analysis is likely to be directly applicable to clinical practice in England as follows:

e The CLEAR trials included l UK study sites and the patient population in the trials and the
economic analysis are likely to be reflective of patients with primary hypercholesterolaemia or mixed
dyslipidaemia in the UK in terms of baseline characteristics and the treatment pathway. Therefore,
the clinical outcomes are likely to be applicable to the patient population in England.

e The economic model structure is in line with other hypercholesterolaemia models and previous
submissions to NICE.

e Data sources for baseline risk of CV events and the relationship between LDL-C lowering and CV
events have been validated by UK clinicians and have been accepted in previous NICE technology
appraisals.

e The utility estimates have been validated by UK clinicians and were accepted in previous NICE
technology appraisals.

e The resource use and costs in the analysis have been validated by UK clinicians and were sourced

from UK-based publications (e.g., NHS Reference Costs and British National Formulary) and
previous NICE technology appraisals.

B.7.3 Strengths and weaknesses of the evaluation

In terms of risk-equations, baseline risks, unit costs, resource utilisation, and utilities, inputs were
validated and aligned with previous NICE technology appraisals and identified from UK sources when
possible. A limitation with the results of the current analyses is that the cost of all treatments is based
on list prices. This is aligned with NICE’s request during the decision problem meeting, but results are
likely to be subject to change because of the patient access schemes agreed for alirocumab and
evolocumab.

B.7.4 Cost-effectiveness of bempedoic acid

When statins are contraindicated or not tolerated and ezetimibe does not appropriately control LDL-C,
treatment with bempedoic acid resulted in a positive net monetary benefit (£52) compared with no
additional treatment on background ezetimibe using a threshold value of £30,000/QALY. Further, in
patients where alirocumab and evolocumab are appropriate, bempedoic acid was cost-effective as
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alirocumab and evolocumab provided a negative net monetary benefit compared with bempedoic acid.

When maximally tolerated statin dose and ezetimibe do not appropriately control LDL C, treatment with
bempedoic acid resulted in an increase of QALYs compared with no additional treatment on background
ezetimibe but a negative net monetary benefit (£-3,123) using a threshold value of £30,000/QALY.
However, in patients where alirocumab and evolocumab are appropriate, bempedoic acid was cost-
effective as alirocumab and evolocumab provided a negative net monetary benefit compared with
bempedoic acid.

The conclusions were consistent across a range of scenario and sensitivity analyses.

B.7.4.1 Cost-effectiveness of FDC

The cost-effectiveness results for FDC were the same as for bempedoic acid with background
ezetimibe, as the price and efficacy were equivalent.
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Notes for company

Highlighting in the template

Square brackets and grey highlighting are used in this template to indicate text that should be
replaced with your own text or deleted. These are set up as form fields, so to replace the prompt text
in [grey highlighting] with your own text, click anywhere within the highlighted text and type. Your text
will overwrite the highlighted section.

To delete grey highlighted text, click anywhere within the text and press
DELETE.
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Table 1. Anticipated indication for the FDC of bempedoic acid and
ezetimibe as described in the draft SmPC

EMA = European Medicines Agency; FDC = bempedoic acid plus ezetimibe fixed-dose combination; LDL-C =
low-density lipoprotein cholesterol; SmPC = summary of product characteristics.

Section A: Clarification on effectiveness data

The ERG has concerns about the LDL-C treatment effects derived from the current network meta-
analyses (NMAs) given the extent of statistical heterogeneity observed, which is likely related to the
variation in doses, background treatments, and populations combined in the analysis. In addition, the
ERG notes that TA393 (alirocumab) & TA394 (evoculumab) resulted in recommendations for different
subgroups and is therefore concerned that these subgroups are not considered separately in the current
NMAs.

The ERG considers that the current submission does not provide evidence suitable for assessing
bempedoic acid or bempedoic acid plus ezetimibe fixed dose combination (FDC) in the four
subpopulations specified in the comparators section of the NICE final scope (people in whom statins
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are contraindicated or not tolerated; people in whom statins are contraindicated or not tolerated and
ezetimibe does not appropriately control LDL-C; people in whom maximally tolerated statin dose does
not appropriately control LDL-C; people in whom maximally tolerated statin dose with ezetimibe does
not appropriately control LDL-C).

The ERG suggest the company use the following steps to create more coherent networks of evidence
in order to answer the decision problem:

Statin intolerant NMA

a. Exclude the 420 Q4W dose of evolocumab and the corresponding placebo arms (e.g. all arms
of GAUSS and GAUSS-3, two arms of GAUSS-2);

b. Exclude the Krysiak 2011 (statin intolerant subgroup, n = 66) for which concomitant therapy is
unknown;

c. Consider the appropriateness of including Study 1002-008 given the concomitant statin
eligibility and mean doses listed in the Excel file provided; and

d. Exclude the alirocumab 300 mg Q4W arm in ODYSSEY CHOICE I.
Maximally tolerated statin NMA

a. Exclude the 420 Q4W dose of evolocumab (selected arms of YUKAWA and YUKAKA-2), the
300 Q4W dose of alirocumab (ODYSSEY CHOICE 1), and the corresponding placebo arms;

b. Exclude studies that exclusively recruited populations with Type 1 diabetes or Type 2 diabetes
(ODYSSEY-DM and DM-DYSLIPIDEMIA and DM-INSULIN, BANTING, ODYSSEY
LONGTERM and BERSON);

c. Exclude studies that exclusively recruited populations with heterozygous familial
hypercholesterolaemia (HeFH) (ODYSSEY FH |, ODYSSEY FH II, ODYSSEY HIGH FH,
RUTHERFORD-2 and RUTHERFORD), and consider presenting these results separately to
illustrate response to the PCSK9s in HeFH compared with the wider HC population; and

d. Include only the moderate/high dose background statin arms from LAPLACE-2 (atorvostatin 80
mg, rosuvastatin 40mg, simvastatin 40mg) DESCARTES (atorvastatin 80mg), and YUKAWA-
2 (atorvastatin 20mg). Consider whether the low dose subgroups from these studies are eligible
for inclusion in the statin-intolerant NMA.

Network meta-analyses in the company submission

A1. Priority question. Please conduct revised NMAs for the statin-intolerant studies
and maximally tolerated statin studies based on the suggestions detailed
above for the following outcomes, where possible, and justify the choice of

studies:

a) % change in LDL-C at 12 weeks;
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b) % change in LDL-C at 24 weeks;
c) % change in non-HDL-C at 12 weeks;
d) % change in non-HDL-C at 24 weeks.

Company response: As per the ERG suggestions on revising the NMAs for the statin intolerant and
maximally tolerated statin studies described above in section A, we are performing these updates in the
NMA for the % change in low-density lipoprotein cholesterol (LDL-C) at 12 weeks. As agreed with NICE,
the results of these analysis will be provided on the 16th January 2020.

Bempedoic acid and FDC are anticipated to be approved for an LDL-C lowering indication and therefore
the endpoint of LDL-C reduction is consistent with the intended indication. Besides, percent change in
LDL-C was the primary endpoint for the pivotal trials of bempedoic acid, FDC, and indirect comparator
trials of ezetimibe and proprotein convertase subtilisin / kexin type 9 (PCSK9) inhibitors (with the
exception of the outcome ftrials with cardiovascular (CV) endpoints), reflecting the established
consensus that LDL-C reduction (rather than non-high-density lipoprotein cholesterol [HDL-C]
reduction) is the most important lipid endpoint from a clinical perspective.

The ERG has suggested that NMAs using the percentage change in non-HDL are performed, however
the company will not be providing these for the following reasons:

¢ Whilst non-HDL-C provides useful additional clinical information (can be calculated as total
cholesterol minus HDL-C and is a measure of the total cholesterol carried by all atherogenic ApoB-
containing lipoproteins), LDL-C is the primary and widely acceptable lipid measure used in clinical
guidelines to define thresholds for treatment and treatment goals, including the NICE Clinical
Guideline (CG181) (NICE, 2016d), NICE technology appraisals (TA385, TA393, TA394) (NICE,
2016a; NICE, 2016b; NICE, 2016c), and the ESC/EAS guidelines (Mach et al., 2019).

e Lowering LDL-C has been accepted as a surrogate endpoint for the reduction of CV events by
clinicians and regulatory authorities for many years (Cannon et al., 2017; Ference et al., 2016;
Jacobson et al., 2014). To date, all cholesterol lipid-lowering drug approvals in the United States
(US) and European Union (EU) have been initially based on LDL C lowering without confirmed CV
outcomes benefits. Initial approvals of PCSK9 inhibitors, based on an LDL-C lowering mechanism
through the LDL receptor and validation by human genetics, are the most recent evidence of the
continued acceptance of LDL-C lowering as a validated surrogate (Ference et al., 2016; Repatha
(evolocumab) injection PI, 2017; Repatha (evolocumab) SmPC, 2018; Silverman et al., 2016).

e In 2017, the European Atherosclerosis Society (EAS) confirmed with a consensus statement the
LDL-C hypothesis i.e. that “there is a dose-dependent, log-linear association between absolute LDL
cholesterol and CV risk, and this association is independent of other CV risk factors (Ference et al.,
2017). Evidence for the direct correlation between LDL-C and cardiovascular disease (CVD) comes
from preclinical, epidemiological, genetics, and interventional studies (Ference et al., 2017).

e Furthermore, despite the association between non-HDL-C and CV risk being known at the time of
previous NICE appraisals (e.g.,Boekholdt et al. (2012), this was not used as a surrogate endpoint
for assessment. Indeed, LDL-C reduction was used instead in previous NICE appraisals as the
primary evidence for clinical effectiveness and surrogate outcome in the cost-effectiveness
evaluation. We also took this approach in agreement with the rationale and to remain consistent in
decision-making.
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e Use of LDL-C rather than non—HDL-C is consistent with the mechanism of action for bempedoic acid
which acts as an adenosine triphosphate citrate lyase (ACL) inhibitor that lowers LDL-C by inhibition
of cholesterol synthesis in the liver.

e Our approach in using LDL-C lowering as the primary measure of clinical effectiveness and the
surrogate outcome for prediction of CV risk has been verified with advisory boards and United
Kingdom (UK) clinical expert opinion. Details of the UK Advisory Board were provided in the
Company evidence submission (section B.6.1.2).

Furthermore, the ERG is requesting analyses for percentage change in LDL-C at 24 weeks; the
company considers this additional analysis is not appropriate as the primary endpoint for the phase 3
trials of bempedoic acid and FDC was percentage change of LDL-C at 12 weeks. (Note that in trials
where there was possible uptitration of the alirocumab dose at 12 weeks, with the primary measurement
of the titrated dose at 24 weeks, the 24-week data were used in the NMA). As the rationale for these
additional analyses at 24 weeks is unclear and has not been justified or discussed during the scoping
phase, the company is recommending that these are not provided. The percentage LDL-C reduction
has been shown to be consistent at 12 and 24 weeks with non-significant changes, this is shown in
graphs also submitted to regulatory files and in Figure 1.

Figure 1. Percentage change of LDL-C from baseline with observed values
(mean +/- SE) by visit in pool 1 (high-risk/long-term pool) (efficacy
population)

Source: Esperion Therapeutics data on file (2018a).

The percentage change in non-HDL-C is available as part of the Integrated Summary of Efficacy
analysis (Table 2).
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Table 2. Percentage change from baseline to week 24 and week 52 in non-
HDL-C in pool 1 (high-risk/long-term pool) (efficacy population)

Source: Esperion Therapeutics data on file (2018a).

A2. Priority question. Please conduct NMAs for the following subgroups for the
outcomes as detailed in question A1. The ERG acknowledges there is likely to
be low patient numbers and insufficient detail for some studies and so not all
analyses may be feasible but please provide justification for any analyses not

conducted:

a) Primary non-familial hypercholesterolaemia;

b) Mixed dyslipidaemia;

c) Heterozygous familial hypercholesterolaemia;

d) Prior CVD (based on the definition used in TA393 and TA394); and

e) No prior CVD (based on the definition used in TA393 and TA394).

Company response:

subgroup analyses presented are exploratory.

Primary non-familial hypercholesterolaemia (FH) and mixed dyslipidaemia are two lipid disorders which
had not been planned for subgroup analyses in terms of efficacy in the pivotal trials of bempedoic acid
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as there was no scientific rationale. They are both considered as the indication of bempedoic acid and
FDC in the proposed label. These two have not been specified as subgroups of interest in the NICE
scope and therefore cannot be considered for this appraisal. Both lipid disorders are related to high
cholesterol levels although in mixed dyslipidemia there are high levels of triglycerides (TGs) in addition
to high cholesterol or LDL-C. The phase 3 studies of bempedoic acid have shown that changes from
baseline in TG levels were comparable between treatment groups and due to the mechanism of action
of bempedoic acid, there is anticipated effect in the LDL levels but not in TGs. Overall, results of HDL-
C and TGS in studies 1002-040, 1002-046, and 1002-047 were consistent with corresponding results
from Study 1002-048. The impact of bempedoic acid on HDL-C and TGs was minimal; no consistent,
clinically meaningful changes in TGs were identified. A difference in efficacy (in terms of percentage
LDL-C reduction) for patients with primary non-FH compared with those with mixed dyslipidaemia is not
anticipated from a clinical basis or in view of the consistency of treatment effect observed in other
subgroup analyses conducted (see Company evidence submission, section B.2.7).

Heterozygous familial hypercholesterolaemia (HeFH) (subgroup c) represents only a small proportion
of patients with hypercholesterolaemia and, since there are no dedicated FH trials conducted for
bempedoic acid and FDC, the numbers of patients included in our global phase 3 trials are small (see
Table 13 in the Company evidence submission; data are also presented below in Table 3 for
convenience). CLEAR Harmony included the largest group of patients with HeFH, and subgroup
analysis suggested that the treatment effect is consistent with the non-HeFH population (see Figure 7
in the Company evidence submission, excerpt presented in Figure 2 below for convenience). A
subgroup analysis for the pooled data from CLEAR Harmony and CLEAR Wisdom provided similar
findings (Figure 3); the P-value for the treatment interaction by presence of the HeFH status (HeFH vs.
non-HeFH) was not significant (-); the treatment-effect in terms of LDL-C reduction at 12
weeks was significant in both the HeFH group (-) and the non-HeFH group (-) and

therefore the company considers that an updated NMA in this subgroup would not be informative.

Table 3. Patients with HeFH in phase 3 bempedoic acid trials, by treatment
arm

Trial CLEAR Harmony | CLEAR Wisdom CLEAR Serenity CLEAR
number (1002-040) (1002-047) (1002-046) Tranquility
(acronym) | (Esperion (Esperion (Esperion (1002-048)
Baseline Therapeutics Therapeutics Therapeutics data (Ballantyne et
characteri | data on file, data on file, on file, 2018b; Laufs | al., 2018)
stic 2018a; Ray et al., | 2019a; Goldberg et al., 2019)
2019a; Ray et al., | etal., 2019)
2019b)
Bemped | Place | Bemped | Place | Bemped | Placebo | Bemp | Place
oic acid | bo oic acid | bo oic acid edoic | bo
180 mg 180 mg 180 mg acid
Number 1,488 742 522 257 234 111 181 88
randomise
d
HeFH 56 (3.8) 23 NR NR 4(1.7) 3(2.7) NR NR
(3.1)
HeFH I L 27(5.2) |16 NR NR NR NR
with/witho (6.2)
ut ASCVD
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ASCVD = atherosclerotic cardiovascular disease; HeFH = heterozygous familial hypercholesterolaemia.
Data are not available for CLEAR Tranquility or study 1002FDC-053

Figure 2. CLEAR Harmony HeFH subgroup analysis: change from baseline
LDL-C to week 12 (ITT population)

Bempedoic

Subgroup Acid Placebo LS Mean Difference (95% CI) P value for
no. of patients percentage points Interaction
HeFH 0.68
Yes 54 23 t © ! -20.6 (-35.7 to -5.4)
No 1370 702 3 2| -18.7 (-20.6 to —16.7)

I T T T T f !
S50 40 -30 -20 -0 o] 10

- —

Bempedoic Acid Better Placebo Better

Cl = confidence interval; HeFH = heterozygous familial hypercholesterolaemia; ITT = intention to treat;
LDL-C = low-density lipoprotein cholesterol; LMT = lipid-modifying therapy; LS = least squares.

Source: Ray et al. (2019b).

Figure 3. Pooled analysis of CLEAR Harmony and CLEAR Wisdom HeFH
subgroup analysis: change from baseline LDL-C to week 12 (ITT
population)

BA = bempedoic acid; Cl = confidence interval; HeFH = heterozygous familial hypercholesterolaemia;
ITT = intention to treat; LDL-C = low-density lipoprotein cholesterol; LS = least squares; Pbo = placebo.

Source: Esperion Therapeutics data on file (2019d).

NMAs for subgroups by prior CVD and no prior CVD based on the definition used in TA393 and TA394
(subgroups d and e above) are not feasible for the following reasons:

e The definitions of prior CVD in the bempedoic acid and FDC trials do not align precisely with the
definitions in TA393 and TA394. A comparison of the definitions in the trials and in the NICE
appraisals is presented in the response to question A16 (Table 14).

e The comparator studies also did do not use definitions which align with TA393/TA394 or the
bempedoic acid studies. Therefore, consistent data across studies are not available.

The treatment effect for bempedoic acid and FDC was consistent for patients with and without prior
atherosclerotic cardiovascular disease (ASCVD) (see Figure 7, Figure 8, Figure 9, and Figure 11 of the
Company evidence submission; the P-values for the subgroup interaction were not significant). Note
that CLEAR Tranquility only enrolled patients with no recent history of CVD (Table 14).

A3. Priority question. Please provide an assessment of the extent to which the

populations assessed across the studies in the current NMAs is applicable to
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the populations defined in the scope and provide the proportions of patients in

each study with primary HC and mixed dyslipidemia.

Company response: The studies included in the NMAs were identified by a systematic literature review
(SLR), in which the population inclusion criteria were aligned with the NICE final scope (details are
provided in Appendix D of the Company evidence submission, Document C). The population
characteristics for each study are presented in the systematic literature review data tables excel file
(filename ID1515 SLR Data Tables_20 Nov 2019) provided on 13 December 2019. As noted in the
Company evidence submission, we agree that there is heterogeneity among the patient populations
included in the NMA, and this has been noted by other researchers performing similar NMAs—for
example, Toth et al. (2017) (see section B.2.9.3 of the Company evidence submission, Document B).
As noted in this same section, the NMA results are similar to those reported by other researchers (see
Table 35 of the Company evidence submission, Document B). Exploration of the heterogeneity as
suggested by the ERG on page 3 is being performed; the results will be provided on 16 January 2020,
as agreed.

The proportion of patients with primary hyperlipidaemia (primary hypercholesterolaemia and mixed
dyslipidaemia) in each study is presented in the systematic literature review data tables excel file
(filename ID1515 SLR Data Tables_20 Nov 2019) provided on 13 December 2019. We understand
that the ERG’s clinical expert has indicated that background treatment and response to treatment can
vary for patients with primary HC compared with patients with mixed dyslipidaemia. As these subgroups
were not specified in the NICE final scope, they are not relevant to the appraisal. The data were not
extracted from trials for these subgroups, and this subgroup analysis was not performed for the phase
3 bempedoic acid and FDC ftrials.

A4. Priority question. Please justify the selection of baseline LDL-C for inclusion as
a covariate in the NMAs, explain the methods for how it has been

implemented and justify why no other covariates were included in the NMAs.

Company response: The treatment effect for bempedoic acid (difference in percentage change in LDL-
C from baseline compared with placebo) is consistent across the baseline LDL-C categories
investigated in the phase 3 trials. However, the absolute percentage reduction in each treatment arm
for lipid-modifying therapies (LMTs) has been previously found to be related to the baseline LDL-C, and
baseline LDL-C has been used as proxy for disease severity.

In line with the meta-regression, baseline LDL-C was included as a covariate. Baseline LDL-C was a
commonly reported variable in the underlying study publications. Other covariates that may have been
of interest included percentage statin use along with the associated statin dose for the maximally
tolerated statin network, however, this was not consistently reported across all studies. Similarly, for
both networks, background ezetimibe may have been of interest, but was not consistently reported
across all studies.

The model fit statistics for models including baseline LDL-C and not including baseline LDL-C are
presented in Table 4 and Table 5 for the statin-intolerant and maximally tolerated NMAs, respectively.
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Table 4. Fit statistics for the statin-intolerant NMA

Model Baseline | Total pD DIC Between study Baseline LDL-C
LDL-C residual standard (95% Crl)
deviance deviation (o)
(95% Crl)
Fixed - Il . i
effects [ ]
7 |- . —
Random
offects - Il |
I
|- . E—

Crl = credible interval; DIC = deviance information criterion; LDL-C = low-density lipoprotein cholesterol; NMA =
network meta-analysis; pD = sum of leverage_arm (i.e. total leverage).

Table 5. Fit statistics for the maximally tolerated statin NMA
Model Baseline | Total pD DIC Between study Baseline LDL-C
LDL-C residual standard (95% Crl)
deviance deviation (o)
(95% Crl)
Fixed - Il B |
effects [ ]
7 |- . —
Random
offects - Il |
7 |- . —

Crl = credible interval; DIC = deviance information criterion; LDL-C = low-density lipoprotein cholesterol; NMA =
network meta-analysis; pD = sum of leverage_arm (i.e. total leverage).

The addition of baseline LDL-C improves the fit of the fixed-effects models, but has less impact on the
random-effects models, although it did help reduce the heterogeneity in the statin-intolerant population.

The associated code for the inclusion of LDL-C is presented in Figure 4.
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Figure 4. Code for the inclusion of LDL-C

LDL-C = low-density lipoprotein cholesterol.

Network meta-analyses in line with the NICE final scope

A5. Priority question. Please explore the possibility of conducting NMAs to assess
bempedoic acid and bempedoic acid+ezetimibe against the relative
comparators (listed in the NICE final scope) separately for each of the four
subpopulations defined in the NICE final scope, including the two without

ezetimibe at baseline (i.e. populations 1 and 3; people in whom statins are
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contraindicated or not tolerated, and people in whom maximally tolerated
statin dose does not appropriately control LDL-C, respectively) for the
following outcomes and please provide justification if this is deemed

inappropriate or infeasible:

a) % change in LDL-C at 12 weeks;
b) % change in LDL-C at 24 weeks;
c) % change in non-HDL-C at 12 weeks;

d) % change in non-HDL-C at 24 weeks.

Company response: The four subpopulations defined in the NICE final scope are as follows:
1.  When statins are contraindicated or not tolerated

2. When statins are contraindicated or not tolerated, and ezetimibe does not appropriately control
LDL-C

3. When maximally tolerated statin dose does not appropriately control LDL-C

4. When maximally tolerated statin dose with ezetimibe does not appropriately control LDL-C

Bempedoic acid also is not anticipated to be used prior to ezetimibe in the treatment pathway
in the National Health Service (NHS) setting (see Section B.1.1.1 of the Company evidence Submission,
Document B). Therefore, cost-effectiveness results for bempedoic acid or FDC are not presented in
positions 1 or 3. Cost-effectiveness results are presented for positions 2 and 4 in the company
submission, given this is the anticipated position in clinical practice and in the context of the NHS.

Separate NMAs were presented in the submission when statins are contraindicated or not tolerated
(positions 1 and 2), and when maximally tolerated statin dose does not appropriately control LDL-C
(positions 3 and 4). Insufficient data are available to support separate NMAs in each of these situations
prior to ezetimibe therapy (positions 1 and 3) and when ezetimibe does not appropriately control LDL-
C (positions 2 and 4); this was not the rationale of the clinical programme (which aimed to explore
bempedoic acid efficacy across patients who were either statin intolerant or required additional LMT
despite any oral optimised therapy) and is acknowledged by the company that patient numbers with
prior ezetimibe usage are small. However, in post-hoc subgroup analyses by ezetimibe use at baseline,
the treatment effect of bempedoic acid was similar in patients with and without ezetimibe use (see
Section B.2.8.2 of the Company evidence submission, Document B). Therefore, the comparative
effectiveness in positions 1 and 2 are expected to be similar, and the comparative effectiveness in
positions 3 and 4 also are expected to be similar. Furthermore, the NMA results presented in the
submission are similar to the results of the post-hoc subgroup analyses in patients with ezetimibe use
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(Table 6).

Table 6. Estimated difference in % change in LDL-C from baseline for
bempedoic acid on background ezetimibe compared with placebo on
background ezetimibe

Bempedoic acid trials, post- | NMA estimate
hoc subgroup analyses
Statin intolerant I I
Maximally tolerated statin I ]
Reference section in the B.2.8.2 B.2.9.1
Company evidence Submission,
Document B

LDL-C = low-density lipoprotein cholesterol; NMA = network meta-analysis.

AG. Priority question. Please conduct NMAs for LDL-C at 12 and 24 weeks for the
following subgroups of the populations specified in question A5 (people in
whom statins are contraindicated or not tolerated; people in whom statins are
contraindicated or not tolerated and ezetimibe does not appropriately control
LDL-C; people in whom maximally tolerated statin dose does not
appropriately control LDL-C; people in whom maximally tolerated statin dose

with ezetimibe does not appropriately control LDL-C):

a) Primary non-familial hypercholesterolaemia;

b) Mixed dyslipidaemia;

c) Heterozygous familial hypercholesterolaemia;

d) Prior CVD (based on the definition used in TA393 and TA394); and

e) No prior CVD (based on the definition used in TA393 and TA394).

Company response: As detailed in the responses to questions A2 and A5, these analyses are not
feasible or appropriate.

A7. Please conduct NMAs as described in question A6 for non-HDL-C at 12 and 24

weeks and provide data tables with the data used in the NMAs.

Company response: As detailed in the responses to questions A1, A2, and A5, these analyses are
not feasible or appropriate.
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General NMA questions

A8. Priority question. Please provide summary data tables for each of the studies
included in the NMAs in response to questions A1, A2, A5 and A6 with details
of the population or subgroup used, the intervention and dosage included in
the NMAs, the mean baseline LDL-C and non-HDL-C for each study arm
included and the data included in the NMA (mean percentage change and
standard deviation; as provided in table).

Company response: Summary data tables for the revised NMAs will be provided along with the results
on 16 January 2020.

A9. Please justify the following decisions in the current NMAs:
a) Combining studies with varying eligibility and proportions of primary and
secondary hypercholesterolemia (HC), heterozygous familial HC (HeFH), and
mixed dyslipidaemia, many of which are reported and are known to affect

baseline severity and how patients respond to therapy.

b) Combining studies with a range of eligibility criteria and proportions of patients
with and without CVD (i.e. primary and secondary prevention), and at varying

risks of CV events.

c) Including studies focused on distinct subgroups of patients (e.g. those

recruiting only patients with type 1 or type 2 diabetes, and those with HeFH).

Company response: The pivotal trials of bempedoic acid and FDC have demonstrated that the
treatment effect (percentage LDL-C reduction from baseline to 12 weeks vs. placebo) is consistent
across the subgroups listed in point (a), and a consistent treatment effect has been observed across
baseline LDL-C levels (see section B.2.7 of the Company evidence submission, Document B and
Table 16 in the response to question A20). Although the company is aware of the variability in eligibility
and inclusion criteria across the studies of lipid lowering therapies, a realistic and practically feasible
approach was decided since this was in agreement with expert opinion and prior HTAs to our
knowledge. Often there were insufficient data from trials in which the patient populations were precisely
aligned to provide separate NMAs within each subpopulation. Our approach to inclusion of trials with
these varying inclusion criteria was consistent with previously published NMAs in
hypercholesterolaemia and mixed dyslipidaemia (e.g. Toth et al., 2017).

The treatment effect for bempedoic acid and FDC (percentage reduction LDL-C from baseline to 12
weeks vs. placebo) has been demonstrated to be consistent in patients with or without prior CVD in four
of the five phase 3 trials (see section B.2.7 of the Company evidence submission, Document B), and
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with or without diabetes in four of the pivotal phase 3 CLEAR trials (see section B.2.7 of the Company
evidence submission, Document B). As noted in the response to question A2, there is no evidence to
suggest that the treatment effect for bempedoic acid and FDC differs for patients with HeFH, and
subgroup analyses of CLEAR Harmony and a pooled analysis with CLEAR Wisdom suggest a
consistent treatment effect in this group versus non-HeFH patients.

Assessment of inconsistency and heterogeneity

A10. Priority question. Please provide the 12 and Cochran's Q test (with associated
p-value) for all pairwise comparisons in the NMAs presented in response to
questions A1, A2, A5, A6 and A7.

Company response: These details for the revised NMAs will be provided along with the results on 16

January 2020.

A11. Priority question. Please provide a comparison of loops in the NMAs where
there is more than one loop forming an indirect comparison for the same
direct treatment effect for the NMAs presented in response to questions A1,
A2, A5, A6 and AT.

Company response: These details for the revised NMAs will be provided along with the results on 16

January 2020.

A12. Please provide fit statistics as presented in Table 29 of the company
submission (CS) for the NMAs presented in response to Questions A1, A2,
A5, A6 and A7.

Company response: These details for the revised NMAs will be provided along with the results on 16
January 2020.

Bempedoic acid studies

A13. Priority question. Please provide details of the type of statin used at baseline,
including a breakdown of the number of patients on each different statin along
with the mean dose (with standard deviation) and median dose (with
interquartile range) for each of the four CLEAR studies (Harmony, Wisdom,
Serenity and Tranquility) and the FDC trial.

Company response: Details of the type of statin used at baseline are presented in Table 7 (pooled

data for CLEAR Harmony and CLEAR Wisdom) and Table 8 to Table 10. The mean and median dose
are not available; however, the proportions of patients receiving each dose are presented.
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Table 7. Baseline statin medications in pool 1, high-risk/long-term pool
(CLEAR Harmony and CLEAR Wisdom) by statin dose (safety population)

Source: Esperion Therapeutics data on file (2019e).
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Table 8. Baseline statin medications for CLEAR Serenity by statin dose
(safety population)

Source: Esperion Therapeutics data on file (2019e).
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Table 9. Baseline statin medications for CLEAR Tranquility by statin dose
(safety population)

Source:Esperion Therapeutics data on file (2019e).
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Table 10.  Statin at baseline by preferred term for Study 053 excluding sites
1028, 1058, and 1068 (full analysis set)

Source: Esperion Therapeutics data on file (2019e).

A14. In the company submission (CS), Table 13, please clarify what is meant by the

following row headings:

a) ASCVD only;

b) HeFH with/without ASCVD;

c) Very low-dose statin;

d) Statin therapy intensity low;

e) Statin therapy intensity moderate; and

f) Statin therapy intensity high.
Company response: The row headings in Table 13 are defined below:
—
—
Baseline statin intensity (high intensity statin, moderate intensity statin, low intensity statin) was
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determined for each patient based on the patient’s average daily dose at baseline.

A15. Please clarify the baseline lipid-modifying therapies (LMTs) used in CLEAR
Tranquility, in particular, the proportion of patients on statin, ezetimibe or other
LMTs.

Company response: CLEAR Tranquility was a phase 3, randomised, double-blind, placebo-controlled,
parallel-group study with a 1-week screening period, a 4-week single-blind placebo and ezetimibe run-
in period, and a 12-week treatment period. Patients on low-dose or less than low-dose statin therapy
(including patients unable to tolerate a statin at any dose) and who required additional LDL-C lowering
were eligible for screening. Patients started screening at Week -5 (Visit S1), approximately 5 weeks
prior to randomisation. Eligible patients returned to the clinical site at Week -4 (Visit S2) to begin
treatment with study-supplied ezetimibe and single-blind placebo. Patients who met all enrolment
criteria continued their background lipid-modifying therapies (LMTs) for lipid regulation and maintained
consistent diet and exercise patterns throughout the study. Low-dose statin therapy was defined as an
average daily dose of rosuvastatin 5 mg, atorvastatin 10 mg, simvastatin 10 mg, lovastatin 20 mg,
pravastatin 40 mg, fluvastatin 40 mg, or pitavastatin 2 mg. Very low-dose statin therapy was defined as
an average daily dose of rosuvastatin <5 mg, atorvastatin <10 mg, simvastatin <10 mg, lovastatin <20
mg, pravastatin <40 mg, fluvastatin <40 mg, or pitavastatin <2 mg.

Table 11 presents the baseline and concomitant LMT used in CLEAR Tranquility. Patients received
ezetimibe during the 4-week run-in period, therefore all patients received ezetimibe at baseline. The
table provides a summary of patients who reported the use of at least 1 concomitant LMT (47.5% for
bempedoic acid patients and 39.1% for placebo patients). The most common LMT used concomitantly
was HMG-CoA reductase inhibitors (32.6% for bempedoic acid patients and 27.6% placebo patients).
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Table 11. LMTs used in CLEAR Tranquility

Placebo Bempedoic Acid
(N = 88) (N=181)
Baseline background LMT n (%) n (%)
Statins®
Other®

Number of patients with 21 concomitant LMT

HMG-CoA reductase inhibitors
Atorvastatin
Simvastatin
Rosuvastatin
Pravastatin
Lovastatin

Other LMT
Fish oil
Eicosapentaenoic acid ethyl ester
Omega-3 fatty acid
Salmon oll
Sitosterol

Fibrates
Fenofibrate
Bezafibrate
Fenofibric acid

Nicotinic acid and derivatives
Nicotinic acid

Bile acid sequestrants
Colesevelam hydrochloride
Colestipol

CoA = coenzyme A; HMG = B-hydroxy-B-methylglutaryl; LMT= lipid- modifying therapy; N = number of patients;
% = percentage of patients calculated relative to the total number of patients in the analysis set.

Note: All patients received ezetimibe 10mg/day as background therapy throughout the study.

a Statin use included those who started prior to randomization and taken continually during the study as
background LMT.

b Includes patients who took a non-statin LMT or who took no LMT at time of randomisation.

Source: Esperion Therapeutics data on file (2018b).

A16. Please clarify the proportion of patients in each of the CLEAR studies and the
FDC trial at baseline with the following and provide subgroup results for LDL-
C and non-HDL-C:

a) Primary non-familial hypercholesterolaemia;
b) Mixed dyslipidaemia;

c) Heterozygous familial hypercholesterolaemia;
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d) Prior CVD (based on the definition used in TA393 and TA394); and

e) No prior CVD (based on the definition used in TA393 and TA394).

Company response: Not all bempedoic acid trials reported data on the proportion of patients with
primary non-FH, and those with mixed dyslipidaemia. Below are shown the proportions of patients
reported with each of the disorders, however there is no rationale to expect that the effect of bempedoic
acid on LDL-C lowering would be different in patients with primary non-FH or mixed dyslipidaemia.

e CSR Study 040 (CLEAR Harmony): By preferred term, hypertension was the most common
medical history term overall - and also balanced across groups. Other preferred terms
occurring in 220% of patients overall included hyperlipidemia - hypercholesterolemia I

Eteoarthritis - type 2 diabetes mellitus - and gastroesophageal reflux disease

e CSR Study 047 (CLEAR Wisdom): Not reported; only familial HeFH (with or without ASCVD)
was reported in - of patients on placebo, - of patients on bempedoic acid and in total
of patients.

e CSR Study 046 (CLEAR Serenity): Other concurrent illnesses occurring in 220% of patients

overall were gastroesophageal reflux disease bempedoic acid,
diabetes mellitus (- bempedoic acid, placebo), osteoarthritis (

acid, - placebo), and dyslipidemia ( bempedoic acid, - placebo).

placebo), type 2
bempedoic

e CSR Study 048 (CLEAR Tranquility): Among concurrent illnesses occurring in =2 20 % of

hypercholesterolemia - dyslipidemia -and

patients were hyperlipidemia

gastroesophageal reflux disease
e CSR Study 1002FDC-053: Not reported

Furthermore, primary non-FH or mixed dyslipidaemia were not specified as subgroups of interest in the
NICE final scope and therefore are not relevant to the appraisal. For the remaining subgroups, the trial
data were not collected in a way which aligns with the definition of prior CVD in TA393 and TA394. The
patient numbers in subgroups with ASCVD (or secondary prevention) and HeFH as defined in the
bempedoic acid and FDC trials were presented in Section B.2.3.2.2 and B.2.3.3.2 of the Company
evidence submission, Document B, and are presented again in Table 12 and 0, respectively. A
comparison of the definitions used in the bempedoic acid and FDC trials with the definitions used in
TA393 and TA394 is presented in Table 14. The subgroup results for LDL-C are presented in Figures
7 to 12 in the Company evidence Submission, Document B, and are tabulated in the response to
question A18. Note that subgroup analyses for HeFH are available only for CLEAR Harmony; the
numbers of patients with HeFH in the other trials were very small (£ 27 per arm). Note that subgroup
results for CLEAR Tranquility are not presented, because patients with no recent history of CVD were
excluded, and HeFH was not recorded. Therefore, the overall trial population represents patients with
no recent history of CVD. Subgroup analyses for non-HDL-C have not been performed; LDL-C was the
primary endpoint for the bempedoic acid, FDC, and comparator trials, and clinical guidelines
recommend treating to target LDL-C goals and not non-HDL-C goals (as detailed in the response to
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question A1).
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Table 12. Patient characteristics in phase 3 bempedoic acid trials, by treatment arm
Trial number CLEAR Harmony (1002-040) CLEAR Wisdom (1002-047) CLEAR Serenity (1002-046) CLEAR Tranquility
(acronym) (Esperion Therapeutics data on | (Esperion Therapeutics data | (Esperion Therapeutics data | (1002-048) (Ballantyne
Baseline file, 2018a; Ray et al., 2019a; on file, 2019a; Goldberg et al., | on file, 2018b; Laufs et al., et al., 2018)*
characteristic Ray et al., 2019b) 2019) 2019)
Bempedoic Placebo Bempedoic Placebo Bempedoic Placebo Bempedoic | Placebo
acid 180 mg acid 180 mg acid 180 mg acid
Number randomised | 1,488 742 522 257 234 111 181 88
CV risk factor, no. (%)
Primary prevention NR NR NR NR 144 (61.5) 67 (60.4) NR NR
Secondary NR NR NR NR 90 (38.5) 44 (39.6) NR NR
prevention
ASCVD 1,449 (97.4) 727 (98.0) NR NR NR NR NR NR
ASCVD only I B | /05 (94.8) 241 (93.8) NR NR NR NR
HeFH 56 (3.8) 23 (3.1) NR NR 4(1.7) 3(2.7) NR NR
HeFH with/without | [ NGGG—_ I 27 (5.2) 16 (6.2) NR NR NR NR
ASCVD

apo B = apolipoprotein B; ASCVD = atherosclerotic cardiovascular disease; BMI = body mass index; CHD = coronary heart disease; CK = creatine kinase;
CVD = cardiovascular disease; CV = cardiovascular; DM = diabetes mellitus; ECG = echocardiogram; eGFR = estimated glomerular filtration rate; GIT = gastrointestinal;
HDL-C = high-density lipoprotein cholesterol; HeFH = heterozygous familial hypercholesterolaemia; hsCRP = high-sensitivity C-reactive protein; HTN = hypertension;

IQR = interquartile range; LDL-C = low-density lipoprotein cholesterol; LMT = lipid-modifying therapy; MI = myocardial infarction; NR = not reported; TC = total cholesterol;

TG = triglycerides.

aPatients with recent history of documented clinically significant cardiovascular disease were excluded from the study.
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Table 13.

Patient characteristics in the phase 3 FDC trial by treatment group

Trial number

1002FDC-053 (Ballantyne et al., 2019a; Ballantyne et al., 2019b;

factors

(acronym) Esperion Therapeutics data on file, 2019b)
Baseline FDC Bempedoic acid | Ezetimibe Placebo
characteristic
Number randomised |86 88 86 41
CV risk category, n (%)
ASCVD and/or HeFH |53 (61.6) 55 (62.5) 54 (62.8) 26 (63.4)
Multiple CV risk 33 (38.4) 33 (37.5) 32 (37.2) 15 (36.6)

ASCVD = atherosclerotic cardiovascular disease; apo B = apolipoprotein B; BMI = body mass index;

CV = cardiovascular; DBP = diastolic blood pressure; eGFR = estimated glomerular filtration rate;

FDC = bempedoic acid and ezetimibe fixed-dose combination; HDL-C = high-density lipoprotein cholesterol;
HeFH = heterozygous familial hypercholesterolaemia; hsCRP = high-sensitivity C-reactive protein; LDL-C = low-
density lipoprotein cholesterol; LMT = lipid-modifying therapy; NR = not reported; SBP = systolic blood pressure;

TC = total cholesterol; TG = triglyceride.
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Table 14.

Comparison of the definitions used in TA393 and TA394 and in the
bempedoic acid and FDC trials

Source Subgroup Definition
TA393 and Prior CVD
TA394
No prior CVD —
CLEAR ASCVD I
Harmony I
]
]
|
.
0000000000000
.
|
AscvD only | NG
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Source Subgroup Definition
CLEAR ASCVD .
Wisdom .
.
0000000000000
|
000000000 ]
00000 o
I
.
I
e
|
I
0 |
I
.
I
e
I
...
ascvp only | [
CLEAR Primary
Serenity prevention
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Source

Subgroup

Definition

Secondary
prevention
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Source Subgroup Definition
CLEAR No recent
Tranquility history of

CVD
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Definition

Source Subgroup
1002-FDC ASCVD
053 and/or HeFH
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Source

Subgroup

Definition

Multiple CV
risk factors

ASCVD = atherosclerotic cardiovascular disease; CABG = coronary artery bypass graft; CHD = coronary heart
disease; CTA = computed tomography angiography; CV = cardiovascular; CVD = cardiovascular disease; DBP =
diastolic blood pressure; MI = myocardial infarction; PAD = peripheral arterial disease; PCI = percutaneous
coronary intervention; SBP = systolic blood pressure; ST = xxx; T2DM = type 2 diabetes mellitus; WHO = World
Health Organization.

Source: Esperion Therapeutics data on file (2018b); Esperion Therapeutics data on file (2018c); Esperion
Therapeutics data on file (2018d); Esperion Therapeutics data on file (2019b); Esperion Ther