[bookmark: _Hlk75959195][bookmark: _Ref36556899]Pharmacoeconomics – Open

Cost-effectiveness analysis of evolocumab for the treatment of dyslipidemia in the Kingdom of Saudi Arabia
Running Title: Economic evaluation of evolocumab in Saudi Arabia
[bookmark: _Hlk59577521]Ahmed Alghamdi 1,2, Bander Balkhi 1,2, Abdulaziz Altowaijri 3, Nasser Al-shehri 4, Lewis Ralph 5, Emily-Ruth Marriott 5, Michael Urbich 6, Fawaz Aljanad 7, Rima Aziziyeh 8

1College of Pharmacy, King Saud University, Riyadh, Saudi Arabia
2Pharmacoeconomics Research Unit, College of Pharmacy, King Saud University, Riyadh, Saudi Arabia
3Prince Sultan Cardiac Center, Riyadh, Saudi Arabia
4Prince Sultan Military Medical City, Riyadh, Saudi Arabia
5BresMed Health Solutions Ltd, Sheffield, UK
6Amgen (Europe) GmbH, Rotkreuz, Switzerland
7Amgen Inc, Riyadh, RYD, Saudi Arabia
8Amgen Inc, Mississauga, ON, Canada

Corresponding Author email: raziziye@amgen.com


Declarations
i) Declaration of funding 
The study was funded by Amgen Inc.
ii) Author Contributions
All authors were involved in the study conception and the analysis and interpretation of data as well as the drafting of the manuscript. All authors have read and approved this version of the manuscript. All authors agree to be accountable for all aspects of the work.
iii) Conflict of Interest
BresMed was contracted by Amgen for the adaptation of the global model to Saudi settings. AA, BA, AA and NA received consultation fees from BresMed. RA, FA, & MU are employees of Amgen who are the manufacturers of evolocumab. EM and RL are employees of BresMed 
iv) Acknowledgements
The authors would like to thank Dr Khalid Alhabib for his contribution to the study.
v)  Ethics approval
Not applicable 
vi) Consent to participate
Not applicable 
vii) Availability of data and material (data transparency)
Not applicable
viii) Code availability (software application or custom code) 
Not applicable 

Supplementary Table 1: Annual medication costs
	Medication
	Annual cost (SAR)
	Reference

	Evolocumab 140 mg
	13,207.70
	Based on 1,012.50 SAR per pack; each pack providing treatment for 28 days. With 365 days in a year, 13.04 packs are needed annually.

	High-intensity statins
	747.87
	Arithmetic mean of available high-intensity statins (Table 2)

	Moderate-intensity statins
	317.05
	Arithmetic mean of available moderate-intensity statins (Table 2)

	Ezetimibe 10 mg 
	504.00
	Table 2



Supplementary Table 2: Statin and ezetimibe costs
	Medication
	Net price per pack (SAR)
	Annual cost (SAR)

	High-intensity statins
	
	

	Simvastatin 80 mg per day
	58.80
	705.60

	Atorvastatin 40 mg per day
	38.33
	459.98

	Atorvastatin 80 mg per day
	60.48
	725.76

	Rosuvastatin 20 mg per day
	51.32
	615.89

	Rosuvastatin 40 mg per day
	102.68
	1,232.11

	Moderate-intensity statins
	
	

	Simvastatin 20 mg per day
	15.40
	184.80

	Simvastatin 40 mg per day
	29.40
	352.80

	Atorvastatin 10 mg per day
	20.61
	247.30

	Atorvastatin 20 mg per day
	31.22
	374.64

	Rosuvastatin 10 mg per day
	35.48
	425.71

	Ezetimibe
	42.00
	504.00


Supplementary Table 3: Probabilistic cost-effectiveness results
	Clinically evident ASCVD, LDL-C ≥70 mg/dL

	Mean cost (SAR)
	303,221
	201,296
	101,924

	Mean QALY
	8.13
	7.20
	0.93

	Mean ICER (SAR per QALY)
	
	
	110,102

	Clinically evident ASCVD, LDL-C ≥100 mg/dL

	Mean cost (SAR)
	298,836
	207,446
	91,390

	Mean QALY
	7.86
	6.66
	1.20

	Mean ICER (SAR per QALY)
	
	
	76,067

	HeFH, LDL-C ≥100 mg/dL

	Mean cost (SAR)
	315,834
	245,482
	70,352

	Mean QALY
	9.84
	6.77
	3.07

	Mean ICER (SAR per QALY)
	 
	 
	22,923


Key: ASCVD, atherosclerotic cardiovascular disease; HeFH, heterozygous familial hypercholesterolemia; ICER, incremental cost-effectiveness ratio; LDL-C, low-density lipoprotein cholesterol; mg/dL, milligrams per deciliter; QALY, quality adjusted life-year; SAR, Saudi Arabian Riyal.

Supplementary Table 4a: Scenario analysis results with a 1.5% discount for costs and outcomes 
	 
	Evolocumab + Background LLT
	Background LLT
	Increment (∆)

	
	
	
	

	Clinically evident ASCVD, LDL-C ≥70 mg/dL

	Total cost (SAR)
	351,414
	233,350
	118,064

	Total QALYs
	9.24
	8.09
	1.16

	ICER (SAR per QALY)
	
	
	102,157

	Clinically evident ASCVD, LDL-C ≥100 mg/dL

	Total cost (SAR)
	344,752
	238,693
	106,059

	Total QALYs
	8.90
	7.41
	1.49

	ICER (SAR per QALY)
	
	
	71,322

	HeFH

	Total cost (SAR)
	372,464
	283,085
	89,379

	Total QALYs
	11.46
	7.55
	3.90

	ICER (SAR per QALY)
	
	
	22,907

	Key: ASCVD, atherosclerotic cardiovascular disease; HeFH, heterozygous familial hypercholesterolemia; ICER, incremental cost-effectiveness ratio; LDL-C, low density lipoprotein cholesterol; LLT, lipid-lowering therapy; LY, life year; QALY, quality-adjusted life year; SAR, Saudi Arabian Riyal.



Supplementary Table 4b: Scenario analysis results with a 5% discount for costs and outcomes 
	 
	Evolocumab + Background LLT
	Background LLT
	Increment (∆)

	
	
	
	

	Clinically evident ASCVD, LDL-C ≥70 mg/dL

	Total cost (SAR)
	254,320
	168,569
	85,750

	Total QALYs
	6.99
	6.27
	0.72

	ICER (SAR per QALY)
	
	
	119,546

	Clinically evident ASCVD, LDL-C ≥100 mg/dL

	Total cost (SAR)
	251,438
	175,242
	76,196

	Total QALYs
	6.78
	5.84
	0.94

	ICER (SAR per QALY)
	
	
	80,847

	HeFH

	Total cost (SAR)
	257,511
	205,767
	51,743

	Total QALYs
	8.25
	5.91
	2.35

	ICER (SAR per QALY)
	
	
	22,049

	Key: ASCVD, atherosclerotic cardiovascular disease; HeFH, heterozygous familial hypercholesterolemia; ICER, incremental cost-effectiveness ratio; LDL-C, low density lipoprotein cholesterol; LLT, lipid-lowering therapy; LY, life year; QALY, quality-adjusted life year; SAR, Saudi Arabian Riyal.




Supplementary Table 4c: Scenario analysis results using the additive approach for utilities.
	 
	Evolocumab + Background LLT
	Background LLT
	Increment (∆)

	
	
	
	

	Clinically evident ASCVD, LDL-C ≥70 mg/dL

	Total cost (SAR)
	303,511
	201,526
	101,985

	Total QALYs
	7.97
	7.00
	0.97

	ICER (SAR per QALY)
	
	
	105,164

	Clinically evident ASCVD, LDL-C ≥100 mg/dL

	Total cost (SAR)
	298,856
	207,722
	91,134

	Total QALYs
	7.70
	6.45
	1.25

	ICER (SAR per QALY)
	
	
	72,792

	HeFH

	Total cost (SAR)
	314,731
	245,220
	69,511

	Total LYs
	9.73
	6.58
	3.15

	ICER (SAR per QALY)
	
	
	22,055

	Key: ASCVD, atherosclerotic cardiovascular disease; HeFH, heterozygous familial hypercholesterolemia; ICER, incremental cost-effectiveness ratio; LDL-C, low density lipoprotein cholesterol; LLT, lipid-lowering therapy; LY, life year; QALY, quality-adjusted life year; SAR, Saudi Arabian Riyal.



Supplementary Table 4d: Scenario analysis results using the minimum approach for utilities 
	 
	Evolocumab + Background LLT
	Background LLT
	Increment (∆)

	
	
	
	

	Clinically evident ASCVD, LDL-C ≥70 mg/dL

	Total cost (SAR)
	303,511
	201,526
	101,985

	Total QALYs
	8.41
	7.53
	0.89

	ICER (SAR per QALY)
	 
	 
	114,940

	Clinically evident ASCVD, LDL-C ≥100 mg/dL

	Total cost (SAR)
	298,856
	207,722
	91,134

	Total QALYs
	8.13
	6.97
	1.16

	ICER (SAR per QALY)
	 
	 
	78,229

	HeFH

	Total cost (SAR)
	314,731
	245,220
	69,511

	Total QALYs
	10.02
	6.97
	3.05

	ICER (SAR per QALY)
	
	
	22,764

	Key: ASCVD, atherosclerotic cardiovascular disease; HeFH, heterozygous familial hypercholesterolemia; ICER, incremental cost-effectiveness ratio; LDL-C, low density lipoprotein cholesterol; LLT, lipid-lowering therapy; LY, life year; QALY, quality-adjusted life year; SAR, Saudi Arabian Riyal.




