
Page 1 of 4 

Squaring up the health economics of PCSK9 monoclonal antibodies ‘down 1 

under’ 2 

3 

Watts GF1,2, Norman R3. 4 

1School of Medicine, Faculty of Health and Medical Sciences, University of Western 5 

Australia, Perth, Western Australia, Australia 6 

2Lipid Disorders Clinic, Cardiometabolic Services, Department of Cardiology, Royal 7 

Perth Hospital, Perth, Western Australia, Australia 8 

3School of Public Health, Curtin University, Bentley, Western Australia, Australia 9 

10 

Words: 982 11 

12 

Seminal data from population genetics have presaged the development of several 13 

novel lipid-regulating drugs and the prospect of more effectively addressing high 14 

residual risk of cardiovascular disease (CVD) in patients receiving secondary 15 

prevention therapies1. The most impressive development is the identification of 16 

proprotein convertase subtilisin/kexin type 9 (PCSK9), a regulator of the intracellular 17 

cycling of the low-density lipoprotein (LDL) receptor, as a target for lowering LDL-18 

cholesterol (LDL-C)2. This journey most recently entered the phase of large scale CV 19 

outcome trials2. The most widely tested method for inhibiting PCSK9 entails the use 20 

of humanized monoclonal antibodies (mAbs). However, their high acquisition and 21 

budgeting impact on healthcare are concerning3. 22 

In this issue, Kumar et al report an economic evaluation of PCSK9 inhibitors in 23 

Australia4. The secondary prevention population relates to the FOURIER trial5. 24 

Relative to placebo, they estimated an incremental cost-effectiveness ratio (ICER) 25 

reporting the cost per quality-adjusted life year (QALY) being higher than $300,0004. 26 

The authors concluded that a significant reduction in cost is required to reach the 27 

point at which PCSK9 inhibitors can be recommended as cost-effective, an 28 

appropriate conclusion. There are a number of considerations, both clinical and 29 

economic, pointing to future research for demonstrating cost-effectiveness in specific 30 

populations. 31 

Several recent studies have considered the cost-effectiveness of PCSK9 mAbs in a 32 

range of populations3. They have reached similar conclusions to Kumar et al that the 33 

high cost of PCSK9 mAbs makes broad use unattractive on cost-effectiveness 34 

grounds3, 4. Importantly, they have also shown that the cost per QALY is sensitive to 35 

assumptions made around risk and context. In patients with highest CV risk, one can 36 

reasonably expect lower ICERs. Kumar et al4 have also included a useful sensitivity 37 

analysis and sub-group analysis exploring the model parameters to which the ICER 38 

is most sensitive, fundamentally illustrating the same point; treating patients with a 39 

greater CVD risk can significantly reduce the cost per QALY. 40 
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A major issue in the evaluation of any risk-lowering agent is high sensitivity to the 1 

discount rate6. This is an assumption built into economic evaluations accounting for 2 

the relative value of costs and outcomes that happen in the future relative to the 3 

present6. Events in the future are less important than present ones; this has 4 

significant implications for interventions which prevent future events. If a 5% discount 5 

rate is used, then the value of costs and outcomes is reduced by that amount for 6 

each year into the future. Preventing an event in 10 years’ time is worth 7 

approximately 40% less than prevention today. The appropriate discount rate in 8 

economic evaluation is uncertain, but Australia tends towards a higher rate (5% per 9 

annum) than most other countries6, implying ceteris paribus relatively less value 10 

placed on interventions that prevent future events than other countries do. 11 

The aforementioned analysis4 is also underpinned by the results with alirocumab, a 12 

comparable PCSK9 mAb, in the ODYSSEY-OUTCOMES trial7. In this trial the 13 

number of subjects studied was less than FOURIER, but were derived from a post-14 

ACS population and the duration of intervention was longer. A point of difference 15 

with FOURIER, was a nominally significant reduction in total mortality, particularly in 16 

patients with LDL-C > 100 mg/dL7, implying greater benefit in patients with higher 17 

LDL-C levels2. 18 

The impact of baseline LDL-C on the efficacy of PCSK mAbs in reducing CV events 19 

is only one factor that bears on cost-effectiveness8. Baseline absolute total 20 

cardiovascular risk and the degree of absolute or proportional reduction in LDL-C are 21 

also key determinants of the number needed to treat (NNT) to prevent a CV event 22 

and cost-effectiveness8. Duration of therapy is also critical5. 23 

Consistent with the above, the FOURIER subgroups that showed greatest absolute 24 

risk reduction in CV events, and ipso facto lower NNTs, were patients with diabetes, 25 

peripheral arterial disease, recent acute coronary events, recurrent myocardial 26 

infarctions and more extensive coronary atherosclerosis2, 9. Hence, the cost-27 

effectiveness of PCSK9 mAbs is likely to more favourable in these groups but the 28 

drug acquisition cost will also need to be decreased3, 4. 29 

A patient group not included specifically in CV outcome trials of PCSK9 mAb is 30 

familial hypercholesterolaemia (FH)10. FH has an extremely high risk of coronary 31 

artery disease if untreated. Formerly a challenge, achieving recommended treatment 32 

targets of LDL-C is now in FH with the addition of a PCSK9 inhibitor to high potency 33 

statin and ezetimibe regimens10. Experts recommend PCSK9 mAbs in all patients 34 

with FH who cannot achieve recommended LDL-C treatment targets with standard 35 

care, especially if they have symptomatic coronary artery disease, atherosclerosis on 36 

imaging or other cardiovascular risk factors, including elevated lipoprotein(a) [Lp(a)] 37 
10. 38 

If the acquisition costs of mAbs cannot be reduced how can we meet the treatment 39 

gap? Fortunately, there are other approaches to inhibiting PCSK9 activity, including 40 

small interfering RNAs (siRNAs)2. Inclisiran, a long-acting siRNA against PCSK9, 41 

decreases the production of PCSK9 and the plasma concentrations of LDL-C by an 42 

amount that matches that of evolocumab2. Supported by preliminary studies, a CV 43 

outcome trial with inclisiran will commence shortly2. Cheaper manufacturing costs 44 
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and longer duration of action imply that if clinical efficacy and long-term safety is 1 

confirmed by several studies, RNA interference could become the most cost-2 

effective approach for the inhibition of PCSK9. 3 

So what recommendations can we make on the use of PCSK9 mAbs? These agents 4 

should unreservedly be reimbursed for all FH patients far from reaching therapeutic 5 

targets of LDL-C despite receiving a high intensity statin and ezetimibe regimen10. 6 

For other groups of patients in whom LDL-C is not specifically elevated in the FH 7 

range, cost-effectiveness is questionable, as shown in the present and other 8 

analyses3, 4. For these patients, drug acquisition costs should be reduced as soon as 9 

possible by a significant proportion and the optimal procurement models and 10 

appropriate access schemes negotiated with payers3. The price of PCSK8 mAbs 11 

needs to be kept well ‘down under’ the mark and third-party payers need to be also 12 

protected by appropriate ‘price volume’ regulatory policies.  13 
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