
Evolocumab and clinical outcomes in patients with CV 
disease

FOURIER Study



Targeting the cholesterol pathway

Statins - competitive inhibition of HMG-CoA reductase and subsequent up-regulation of 
LDL receptors

Reduce CV morbidity & mortality in both primary & secondary prevention

Ineffective in homozygous FH

Ezetimibe - inhibit cholesterol absorption

2nd line when therapeutic LDL target is not achieved with statin therapy

Bile acid sequestrants - inhibit bile acid reabsorption



Familial Dyslipidaemias
Familial combined hyperlipidaemia

Phenotype is determined by the interaction between multiple susceptibility genes 
and the environment

Importance of FHx

Familial hypercholesterolaemia (FH)

AD inheritance and is fully penetrant

Different types of mutations have been implicated: LDL receptor (1 in 500), PCSK9
(1 in 2500), apoB (1 in 1000)



PCSK9 - the death knell for LDL-R
EVOLOCUMAB



Discovery of PCSK9



Primary objective of the FOURIER 
Trial

1) Establish the CV benefit associated with PCSK9 inhibitors

2) Efficacy of reducing LDL in patients with persistently high LDL 
levels DESPITE being on moderate/high intensity statin therapy



Methods

Intervention: Evolocumab (140mg/2wks OR 420mg/month)

Comparison: Placebo-controlled trial

Follow-up: 2.2 years (median)

Primary outcome: Composite of CV death, MI, stroke, hospitalisation for 
unstable angina, coronary revascularisation

Secondary outcomes: MACE (CV death, MI, stroke)



Methods



Statistical Analysis

Effect size Power

Sample SizeSignificance



Baseline demographics



Efficacy in reducing LDL

Median LDL (baseline) = 2.4 mmol/L

After therapy

Median LDL = 0.78 mmol/L (absolute 
reduction of 1.45 mmol/L)

non-HDL = ↓ 52%

apoB levels = ↓ 49%

HDL = ↑ 8.4%



Endpoints





Side Effects

No muscle-related events/intolerance

Risk of new-onset DM?

Neurocognitive impairment

Amnesia (<1%)) and memory impairment (<1%) seen in OSLER study

FOURIER substudy (EBBINGAUS study, NEJM, 2017) - no difference in cognitive 
function 

No induction of anti-drug/anti-neutralising antibodies (this side effect was seen 
with another drug, Bococizumab)



Comparison of benefit with statins

Statins reduce CV deaths by 20% per mmol/L LDL 
reduction irrespective of starting cholesterol
(CTT Collaboration)

Similar benefit seen with Evolocumab therapy -
incremental benefit evident after 1 year

Mendelian randomisation study - variants in 
PCSK9 & HMGCR associated with protective 
effects wrt atherosclerosis but adverse effects wrt 
diabetes 



Limitations

Median follow-up = 2.2 years; significantly lower than other statin trials

NNT: 74 patients need to be treated for 2 years to prevent 1 MACE

?Effect on hsCRP - meta-analysis of PCSK9 inhibitors suggest there is no effect on 
high sensitivity C-reactive protein (hsCRP) levels.

JUPITER trial (normal LDL but high hsCRP) - >>20% reductions in CV death with 
rousouvastatin as compared to placebo

Cost of drug/year - $5850
Cost of statin/year - “cheap as chips”



Ridker P, Mora S, Rose, L. Eur Heart J, 2016



Conclusion

1) PCSK9 inhibitors should be used as second-line therapy in patients who are 
intolerant to statin (at least 2 different statins) or receive little therapeutic 
benefit despite high-dose statin

2) 2nd line use in patients with FH or in patients with familial combined 
hyperlipidaemia with significant FHx of CV events.


