Cost-effectiveness analysis of PCSK9 inhibitor in patients with atherosclerotic cardiovascular disease without prior ischemic events in Italy
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Additional material

Table S1. Rate rations of CV risk per 1 mmol/L reduction in LDL_C from CTT 2012 [1]
	
Characteristics
	RR (SE)

	Non-fatal MI
	0.74 (0.02)

	Non-fatal UA*
	0.74 (0.02)

	Non-fatal IS
	0.76 (0.02)

	Coronary revisualization
	0.79 (0.04)

	All-cause mortality
	0.88 (0.02)


IS = ischemic stroke; LDL-C = low-density lipoprotein cholesterol; MI: myocardial infarction; RR = rate ratio; SE: standard error; UA= unstable angina; * RR for non-fatal UA was assumed the same as non-fatal MI


Table S2. Hazard ratios of CV risk related to previous experience from Morgan et al [2]
	
Characteristics
	HR (95% CI)

	ACS event in prior 12 months 
	3.78 (3.48 to 4.10)

	ACS event in prior 12-24 months
	2.39 (1.93 to 2.95)

	ACS event > 24 months
	1.39 (1.27 to 1.51)

	Prior revascularisation 
	0.74 (0.65 to 0.85)

	Prior stroke
	1.59 (1.49 to 1.70)


CI = confidence interval; CV = cardiovascular; HR = hazard ratio;



Table S3. Transition probabilities for patients treated with MTS+E without PCSK9i
	Health state
	Non-fatal ACS
	Non-fatal revascularization
	Non-fatal IS
	All-cause mortality

	Initial stable
	2.48%
	1.46%
	1.57%
	3.65%

	Stable CR
	1.84%
	1.08%
	1.16%
	2.70%

	Post NF ACS (0-1 yr)
	9.39%
	5.53%
	5.95%
	13.81%

	Post NF ACS (1-2 yr)
	5.94%
	3.50%
	3.76%
	8.73%

	Stable ACS*
	3.45%
	2.03%
	2.19%
	5.08%

	Post NF IS (0-1 yr)
	3.95%
	2.33%
	2.50%
	5.81%

	Post NF IS (1-2 yr)
	3.95%
	2.33%
	2.50%
	5.81%

	Stable IS**
	3.95%
	2.33%
	2.50%
	5.81%


ACS = acute coronary syndrome; CR: cardiac revascularization; E = ezetimibe; IS = ischemic stroke; MTS = maximum tolerated statins; NF = non-fatal; PCSK9i = proprotein convertase subtilisin/kexin type 9 inhibitors;
*Post NF ACS (2+ yr); **Post NF ACS (2+ yr)



Table S4. Transition probabilities for patients treated with MTS+E with PCSK9i
	Health state
	Non-fatal ACS
	Non-fatal revascularization
	Non-fatal IS
	All-cause mortality

	Initial stable
	1.61%
	0.95%
	0.76%
	1.47%

	Stable CR
	1.19%
	0.70%
	0.57%
	1.08%

	Post NF ACS (0-1 yr)
	6.16%
	3.60%
	2.92%
	5.74%

	Post NF ACS (1-2 yr)
	3.87%
	2.27%
	1.84%
	3.57%

	Stable ACS*
	2.24%
	1.32%
	1.06%
	2.05%

	Post NF IS (0-1 yr)
	2.56%
	1.51%
	1.22%
	2.35%

	Post NF IS (1-2 yr)
	2.56%
	1.51%
	1.22%
	2.35%

	Stable IS**
	2.56%
	1.51%
	1.22%
	2.35%


ACS = acute coronary syndrome; CR: cardiac revascularization; E = ezetimibe; IS = ischemic stroke; MTS = maximum tolerated statins; NF = non-fatal; PCSK9i = proprotein convertase subtilisin/kexin type 9 inhibitors;
*Post NF ACS (2+ yr); **Post NF ACS (2+ yr)




Table S4. Parameters used in the model
	Parameter
	Base case
	95% CI lower limit
	95% CI upper limit
	Distribution used in the PSA

	Diabetes
	34.8%
	28.1%
	41.8%
	Beta

	Mean LDL-C (mg/dl)
	129.70
	103.76
	155.64
	Normal

	Baseline CV risk with diabetes* 
	 
	 
	 
	 

	   NF MI
	[bookmark: RANGE!K115:K120][bookmark: RANGE!K108:K113][bookmark: RANGE!K101:K106][bookmark: RANGE!K94:K99][bookmark: RANGE!K87:K92][bookmark: RANGE!K80:K85][bookmark: RANGE!K73:K78][bookmark: RANGE!K66:K71][bookmark: RANGE!K63][bookmark: RANGE!K62][bookmark: RANGE!K61][bookmark: RANGE!K48:K59][bookmark: RANGE!K35:K46][bookmark: RANGE!K122:K127]2.28%
	1.83%
	2.74%
	Beta

	   NF UA
	0.86%
	0.68%
	1.03%
	Beta

	   NF CR
	1.59%
	1.27%
	1.91%
	Beta

	   NF IS
	2.05%
	1.64%
	2.46%
	Beta

	   All-cause death
	5.42%
	4.34%
	6.51%
	Beta

	Baseline CV risk without diabetes*
	 
	 
	 
	 

	   NF MI
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	1.07%
	1.61%
	Beta

	   NF UA
	0.50%
	0.40%
	0.60%
	Beta

	   NF CR
	1.26%
	1.01%
	1.51%
	Beta

	   NF IS
	1.23%
	0.98%
	1.48%
	Beta

	   All-cause death
	3.34%
	2.68%
	4.01%
	Beta

	HR CV risk PCSK9i vs. no PCSK9i
	 
	 
	 
	 

	   NF MI
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	0.52
	0.77
	Log-normal

	   NF UA
	0.64
	0.52
	0.77
	Log-normal

	   NF CR
	0.64
	0.52
	0.77
	Log-normal

	   NF IS
	0.48
	0.39
	0.58
	Log-normal

	   All-cause death
	0.40
	0.32
	0.48
	Log-normal

	Management of CV event
	 
	 
	 
	 

	   NF MI (event cost)
	[bookmark: RANGE!K698:K703][bookmark: RANGE!K692:K697][bookmark: RANGE!K705:K712]€ 6,392.50
	€ 5,114.00
	€ 7,671.00
	Gamma

	   NF UA (event cost)
	€ 1,870.00
	€ 1,496.00
	€ 2,244.00
	Gamma

	   NF CR (event cost)
	€ 7,892.22
	€ 6,313.77
	€ 9,470.66
	Gamma

	   NF IS (event cost)
	€ 6,073.00
	€ 4,858.40
	€ 7,287.60
	Gamma

	   NF MI (annual routine cost)
	[bookmark: RANGE!K714:K721][bookmark: RANGE!K723:K730]€ 4,078.17
	€ 3,262.53
	€ 4,893.80
	Gamma

	   NF UA (annual routine cost)
	€ 1,943.00
	€ 1,554.40
	€ 2,331.60
	Gamma

	   NF CR (annual routine cost)
	€ 1,943.00
	€ 1,554.40
	€ 2,331.60
	Gamma

	   NF IS (annual routine cost)
	€ 5,043.90
	€ 4,035.12
	€ 6,052.69
	Gamma

	Treatment Costs
	 
	 
	 
	 

	   MTS+E (annual cost)
	[bookmark: RANGE!K732:K739][bookmark: RANGE!K741]€ 158.79
	€ 127.03
	€ 190.55
	Gamma

	   PCSK9i (annual cost)
	€ 5,113.37
	€ 4,090.70
	€ 6,136.04
	Gamma

	Baseline utility
	0.890
	0.712
	0.994
	Beta

	CV Event Utilities
	 
	 
	 
	 

	   NF MI: First Year
	[bookmark: RANGE!K742:K748][bookmark: RANGE!K750:K764]0.839
	0.720
	0.930
	Beta

	   NF US: First Year
	0.682
	0.640
	0.722
	Beta

	   NF CR: First Year
	0.889
	0.829
	0.938
	Beta

	   NF IS: First Year
	0.756
	0.730
	0.781
	Beta

	   NF MI: Second Year
	0.847
	0.827
	0.866
	Beta

	   NF US: Second Year
	0.878
	0.856
	0.899
	Beta

	   NF CR: Second Year
	0.889
	0.829
	0.938
	Beta

	   NF IS: Second Year
	0.816
	0.790
	0.841
	Beta

	   NF MI: Stabe beyond Year 2
	0.847
	0.827
	0.866
	Beta

	   NF US: Stabe beyond Year 2
	0.878
	0.856
	0.899
	Beta

	   NF CR: Stabe beyond Year 2
	0.889
	0.829
	0.938
	Beta

	   NF IS: Stabe beyond Year 2
	0.816
	0.790
	0.841
	Beta


IS = ischemic stroke; LDL-C = low-density lipoprotein cholesterol. CI = confidence interval; CV = cardiovascular; HR = hazard ratio; MI: myocardial infarction; UA= unstable angina; NF: non-fatal; PCSK9i = proprotein convertase subtilisin/kexin type 9 inhibitors;
* OPTUM database pre-adjustment



Table S5. Results of further scenario analyses
	Analysis
	Value use in the base case
	Value use in the scenario analysis
	ICER 
(€/QALY)*

	Overall PCSK9i efficacy: upper limit of 95% CI of HR estimated in Bahtt et al.
	HR coronary revascularization 0.64
HR non-fatal MI 0.64
HR non-fatal UA 0.64
HR non-fatal IS 0.48
HR all-cause mortality 0.40
	HR coronary revascularization 0.77
HR non-fatal MI 0.77
HR non-fatal UA 0.77
HR non-fatal IS 0.60
HR all-cause mortality 0.46
	€ 29,630

	PCSKi efficacy on all-cause mortality
	HR all-cause mortality 0.40
	HR all-cause mortality 0.57 
	€ 31,987

	CV risk by age
	+3% annual increase in non-fatal CV events 
+5% annual increase in fatal CV events
	No increase of CV risk by age
	€ 28,865


IS = ischemic stroke; CI = confidence interval; CV = cardiovascular; ExF: ex-factory price; HR = hazard ratio; MI: myocardial infarction; UA= unstable angina; NF: non-fatal; PCSK9i = proprotein convertase subtilisin/kexin type 9 inhibitors; QALY: quality adjusted life years 
*Calculated using ex-factory price for PCSK9i
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