Cost-effectiveness of statin vs ezetimibe vs PCSKO inhibitor for secondary prevention of cardiovascular
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Introduction . Resus_________________

Base case result
»>PCSK9+Ezetimibe+Statin group had higher cost, but also higher utility gained compared to other 2 groups.
»>Compared to statin group, the ICER for PCSK9+Statin therapy is $43321; the ICER for Ezetimibe + Statin therapy is $19642 per QALY; the ICER for PCSK9+Ezetimibe+Statin therapy is

< Although rates of cardiovascular disease (CVD) have decreased over the last 30 years, it remains the leading cause of mortality worldwide. In 2017, CVD death has been accounted for 30% of all
global deaths!*]. Dyslipidemia, especially high-density lipoprotein(HDL) and low-density lipoprotein(LDL) is the primary risk factor and main prevention target of cardiovascular diseases?)
In recent years, the inhibitor of proprotein convertase subtilisin/kexin type 9(PCSK9) and the cholesterol absorption inhibitor represented by ezetimibe have become the clinical optional lipid

reducing drugs, which makes the patients with low blood lipid treatment with medium dose statin have more choices. 837747 per QALY.

< With the publication of large-scale clinical trials related to PCSK9 inhibitors in recent years, previous studies have shown that PCSK9 inhibitors can significantly reduce major cardiovascular events Table 3: Cost-¢ results for statin, and One-way sen: y analyses

(MACE), stroke, non-fatal myocardial infarction and other cardiovascular events in primary and secondary prevention (medium-level evidence)®! >One-way sensitivity analyses are conducted in the models to test alternative modeling

< However, the global price of evolocumab is relatively high. According to the evaluation of health economics in Europe and North America, although this drug can effectively reduce cardiovascular Group Cost Effectiveness  incrCost  incrEffectiveness  ICER assumptions and altemative values for key model parameters. Depending on data

events, its price is far higher than the social and patient's economic affordability-7. A Chinese based study has also shown that PCSK9 has no economic benefit compared with statins in secondary lability, the ranges considered in the one-way sensitivity analyses include 95%

prevention. Statinlgroup 2312387 692 0 0 0 confidence intervals, or +10% of the base case values.

< However, based on the perspective of China, there is no economic comparison of the four secondary prevention treatment strategies (PCSK9 + Statin, Ezetimibe + Statin, Statin, and PCSK9+ : : > Ezetimibe group is the most cost-effective based on the current price in China. The

Ezetimibe + Statin) currently. . R main indi of one-way itivity analysis in imibe VS statin are the translate
Ezetimibe + Statin group 2540323 7.04 227936 012 19642.33  rate of none-fatal MI in Ezetimibe group, annal cost of ezetimibe drug cost, and the
PCSK9 + Statin group 35686.84 7.21 102836 0.17 60237.48 » The main indicators of one-way sensitivity analysis in PCSK9(evolocumab) VS statin

OTo assess the value of different strategy of secondary prevention of CVD and provide pharmacoeconomics evidence for decision making in China, we evaluate the long-term cost-effectiveness of statin, . are annal cost of evolocumab drug cost, the translate rate of none-fatal Ml in statin

ezetimibe and PCSK9 inhibitors, separately or their combinations for very high-risk patients. Evolocumab + Ezetimibe + 00005, 43, — 2323364 Group, and the ranslate rate of none-fatal MI in Evolocumab group.

> Population: Secondary prevention of cardiovascular disease patients with very high risk.
»Model Structure: We figure out 4 treatment strategy for evaluation. A 6 states Markov

Table 1: CVD risk rate of patients with very high risk

Table 2: Base case and plausible ranges of model cost (USD)

Table 2: Base case and plausible ranges of model utility

reduction of the utility was from previous
studyts!

with the largest
effectiveness results.

impact on the cost-

Tornado Diagram - ICER
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High dose statin group vs. Evolocumab + High dose statin group
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Parameter Costs (2020) _Range Reference High dose statin group vs. Ezetimibe + High dose statin group
model, including secondary prevention of CVD, non-fatal stroke recurrence, non-fatal Parameter Value  Range  Reference “Annual cost of drugs, USD . I —
myocardial infarction (MI) recurrence, MI maintenance therapy, stroke maintenance therapy, <Gy eusion dus to the event High dose statin group 325 202357 [8] - e .
and death, is developed to estimate the incremental cost- effectiveness ratio (ICER) to sok _— - Ezetimibe group 536 482-589 (8] Transa rateof onftal M High case sfatngroup 0176410 0.0064) N ‘7:7
imulate for 2 - roke g Evolocumab group. 6937 62437631 [8] o “ N
; ulate for 25 years, Myocordil ari o 1 Cont ot oo P — Annual cost of drugs: High dose statin group (444.515324615 10 21.16739641)
Therapy: High dose statin group: atorvastatin 40mg, once a day; FEEICLEAEED na U s et st s D581 072 —— 62037869)
PCSK9+ Statin group: atorvastatin 40mg once a day, plus evolocumab 420mg once a Uity value e e - Costofth secondarypraveton ofcarcovascular dissase (124 003247601 o 2604 038199511)
month. Sscondyrovenoncs vw oros Secondary pevnion oy 301550 [11] oot ————— - Discaunraz 0106)
. . .72:04 U e v e sobe e 05221065 i
Ezetimibe+ Statin group: atorvastatin 40mg once a day, plus ezetimibe 10mg once a day; cardiovascular disease Mo s : (Costof e fistyearafer stk fecurence (8350.279177661 1 397.918050075)
- 3979 3581-4377  [12]
PCdSKg+Ezemml?e+5(atén492r8up. atorvastatmt:()mg once a day, plus ezetimibe 10mg once m;h:;::yssranarsmka 0.36 0.35-040 [14,15] recurrence o P n Uity The firstyzar afer I recurence (0543 1o 0.671)
a day , plus evolocumal mg once a mont z Maintenance therapy after et ot n ‘Annual cost of drugs: Ezetimine group (57.151970308 10 1200.191376461)
| Maintenance therapy after stroke 0.8 052064 [14] e —— s/ CIED ([ S n Uty The rstyearater stoks recurence (032410 0396)
recurrence
1 The first year after MI Diszovatrale 010 0.08) L) 1041.096210166)
\ The first year after Mi recurrence 061 0.55-0.67 [14,15] recurrence. 9916 8924-10907  [12] T ] Uty Maintenancs therapy after Mirecurrence (0.72 0 0.88)
Maintenance therapy after MI 080 072088 [14] Maintenance therapy after & N A A N A A A
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Death Q o Cardiovascular death 10407- ICER
1 11563 3]
I § et 0 ;m" Figure 2: The one-way analysis result of Ezetimibe VS Statin Figure 3: The one-way analysis result of PCSK9 (Evolocumab) VS Statin
N el
1.
I »In this model, health output is utility, Sensitivity analyses analysis of ir cost ratio (ICER) is carried out, and Limitation
1 which is measured by quality adjusted life 1 »One-way sensitivity analyses are 1 Monte Carlo simulation is conducted 1000 times to reflect the influence of each parameter on the model. &1 the research, we didn't consider the adverse reactions. This could under-
1 years (QALYs) 1 conducted in the models to test alternative : : mlh wrP t!'l_resf;old, :he pro!)abllltyoffcost .eff.ect!vegee;s of evolocumab versus other therapy is 1.5% estimate the impact of AEs in the model as evolocumab has a more favorable safety
1 > S\nce there is no utility research about the 1 modeling assumptions and  alternative . ;: Th: Frobabilit; gf gg:t::lﬁectiveness gf szenmive |sIus e:/§|ocumab 9.7% profile than statin.
1 patients in the secondary prevention of | values for key m?dEII‘ Pah'amelﬂs- oA re(;)uclion i acqulsltion price of evolocumab b 2 roximatoly 21.3% s :\;eeded to be costeffective. <©What's more, the utility of patients of prevention of cardiovascular diseases in
Model assumptions cardiovascular disease in China, the utility of 1 Depending on data availability, the ranges \ a P! Y app! y 2157 . China was not reported and these were, therefore, sourced from the published
_ the model was used by a utility research 1 considered in the one-way sensitivity literature and were only available for a Korea on
In order to fully evaluate the three therapy strategies, we constructed a long-term Markov from South Korealll. The utility values of the 1 analyses include 95% confidence intervals, or | vy
model with the following assumptions. state in the first year after myocardial 1 +10% of the base case values. The main ! - a
> The event risk ratio will not change between different ages. infarction and stroke recurrence were I indicators of one-way sensitivity analysis are : é " Conclution
» The quality of life of patients in y ion of disease stage is i | th f two d the cl | out
P expressed by the utility values of the € price of Iwo drugs, the clinical outcome, . - <Among the current secondary prevention strategies of CVD in very high-risk
consistent with that of patients in maintenance treatment of myocardial infarction. ! .. e @ PesKosEaetimibessiatin Group \mong e ¢ econcary pi °9) Ty high-risk
P ¥ population when the disease was in the : tuhtﬁu p\r/zﬂaebcﬂ)‘ftiheoftw?gr‘u ":;‘:t'ee:traer;?mte:‘i | E : .. " o 4 EetimibesstatinGroup patients in China, ezetimibe is the most economic advantage. Although the price
acute state, and the calculation formula was Y 9 " ] i ¥ - & PCSKosStatinGrowp of evolocumab has been greatly reduced, it still needs to be cut if it wants to be
Model Parameters recurrence state of the disease = I The results from the one-way sensitivity | E v LI ™ cost-effectiveness
. - * - ‘Statin Groug €
Transition probability maintenance therapy state of the disease * I analyses are presented in a Tomado | . V. ... ¥ "
> CVD risk reduction is gathered from a network-meta-analysis (NMA). (1-percentage of utility reduction). The : diagram, showing sequentially the variables | » bt B References
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TECHTOAEY 1) A0 5t 3 i e e ey et dase mork el b 19843041999, i, 204, L0 123644,
Rate Statin_PCSKO+Statin _Ezefimibe+Statin__PCSK9+Ezetimbe+Statin . "' (o0t rate of the utility is equal to > The overall impact of uncertainty in the Figure 4: The Acceptability Curve of 4 strategies i 06, S, Csom e s Py iy N
Al cause mortaity 0032 003 0032 003 that of the cost. model is assessed with  probabilistic o e S R L
Cardiovascular mortality 0.019 0018 0018 0.017 sensitivity analyses by defining distributions Caine e Tk Forcon G otk Gudeloe 1. ot o the e Colee ot o 013,
. for key parameters in the model. The key Table 3: The Acceptability rate of 4 strategies in the threshold NG CHENG, YANG e . ost ctvenss of Evlocums J— [— s, 2020,
Nonfatal myocardial infarction  0.084 0.068 0073 0.059
parameters included in the PSA are clinical — — fspvAoz ). 2015.
Nonfatal stroke 008 0,050 0.066 0,043 - outcome, unit cost, and utiity variables. An WTPE STRATEGYNANIE ACCEPTABILITY s s (] e st s oo 210 S
1TNTOSTIONG " " . y [LLJFU Y, ZHANGX-Y, QIN'SB, et al. Cost-effectiveness of CYP2C19 LOF-guided antiplatelet therapy in Chinese patients with acute coronary syndrome (). Pharmacagenomics, 2020, 21(1):
Cost >In this study, three times per capita GDP overall summary of the variables included in ElE A despsEin gy 2 = - e s e ) ot
> From the perspective of the healthcare system, this study considers direct medical cost. of China in 2020 is used as the willing-to- the PSA, and the distributions applied to 31316 Ezetimibe + High dose statin 56.00% LSRRG P HARGS, T L o . ot st Chines ptet with v myocrdilfrction: A il nassof 627
The average drug consumption of the two groups is selected as the drug dosage. pay (WTP) threshold. According to the these variables, is provided in Table 7. The Gl ) v A € PR, HAES, oo ot ks ot Cvoric D . KASA Tehricl ot 20082026 Kore e fHesth s ol A, S Ko,
> The unit price was selected from the bid-winning price in China in 20208, The costs of website of the National Bureau of statistics, PSA s run for 1000 iterations (simulations), 31316 Evolocumab + High dose statin | oo, freoe \ oo [— [ -
cardiovascular events were from publiched research and were corrected using consumer per capita GDP of China in 2020 is and the results are plotted on the cost- e o o S s o e st . D e o o 207 LS
price index (CPI)Sl. CNY72000 (US$10439)) effectiveness plane (CAP) as scatterplots el - B+ Contact
> We convert CNY to USS$, divide by 6.8974 (average exchange rate in 2020)("0. >The threshold value set in this study is and cost-effectiveness acceptability curves 31316 9.70%

» In this study, 5% is used as the discount rate and 0-8% as the upper and lower limit in
sensitivity analysis.

CNY216,000 (US$31316) per QALY gained.

(CEACs) to evaluate the pharmacoeconomic
value of the two treatments.

dose statin group
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