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Insights on the efficacy and safety of PCSK-9 
inhibitor in Taiwanese patients
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Hypercholesterolemia is the major risk factor of cardiovascu-
lar diseases and statin is a cornerstone of cholesterol-lowering 
therapy. Statins are widely used, but some patients need addi-
tional cholesterol-lowering to improve their lipid control and 
require additive or alternative treatment.1 Second-line for 
hyper- or dyslipidemias include niacin, ezetimibe, and fibrate, 
which can significantly improve lipid profiles, while not pro-
vide enough evidence of cardiovascular benefit similar to 
statins. The most investigated innovative drugs are Proprotein 
convertase subtilisn/kexin 9 (PCSK9) inhibitors. Low-density 
lipoprotein (LDL) receptors which expressed on hepatocytes 
bind LDL-cholesterol subsequently decrease LDL-cholesterol 
concentration in plasma. Then the LDL receptors are recycled 
and continue LDL-cholesterol uptake.2 PCSK9 is a regulatory 
protease and can bind to LDL receptors, induce theirs degrada-
tion, prevent them from recycling, and further LDL-cholesterol 
uptake.3 The monoclonal antibodies against PCSK9 prevent its 
binding to LDL receptors, which therefore can continue their 
uptake-recycle function.4 As a result, LDL-cholesterol level 
could be decreased significantly in plasma.

The efficacy of PCSK9 inhibitors in reducing LDL-cholesterol 
was confirmed by the studies of Alirocumab and Evolocumab 
in 2015.5,6 In patients with cardiovascular diseases and LDL-
cholesterol higher than 70 mg/dL, Evolocumab on a background 
of statin therapy lowered LDL-cholesterol levels and reduced the 
risk of cardiovascular events.7 Alirocumab therapy also showed 
the cardiovascular benefits among patients who had a previous 
acute coronary syndrome and who were receiving high-intensity 
statin therapy.8 Therefore, PCSK9 inhibitors have revolutionized 
LDL-cholesterol-lowering treatment. These drugs are indicated in 
patients with familial hypercholesterolemia, in patients with car-
diovascular disease whose LDL-cholesterol lowering is suboptimal 
despite maximal-tolerated first-line cholesterol-lowering therapy. 
In general, PCSK9 inhibitors seem to be safe and well tolerated. 

The most common side effects of available PCSK9 inhibitors 
(Evolocumab and Alirocumab) are flu-like myositis (10%), respira-
tory symptom or infection (8%), and injection-site reactions (6%).9

In the current issue of the journal, Chao et al report a sub-
group analysis of Taiwanese patients from ODYSSEY KT, a 
multicenter, double-blind, parallel group, randomized controlled 
trial, carried out at 27 active sites across Taiwan and South 
Korea.10 A total of 116 Taiwanese patients who had hyper-
cholesterolemia at high cardiovascular risk and were receiv-
ing maximally tolerated statin were randomized to alirocumab 
(75 mg every 2 weeks with dose increased to 150 mg at week 
12, if LDL-C ≥ 70 mg/dL at week 8) or placebo for 24 weeks. 
The primary endpoint of the ODYSSEY KT trial was the per-
cent change in LDL-C from baseline to week 24. Safety profiles 
include treatment-emergent adverse events (TEAEs), treatment-
emergent serious adverse events, laboratory data, and vital signs.

At week 24, the percent change in calculated LDL-C in the ali-
rocumab group (n = 57) was decrease 51%, whereas that in the 
placebo group (n = 59) was increased 2.5%. By comparison the 
overall population, the incidence of TEAEs (alirocumab vs pla-
cebo, respectively: Taiwan, 68.4% vs 69.5%; overall, 58.8% vs 
61.8%) and serious TEAEs (alirocumab vs placebo, respectively: 
Taiwan, 21.1% vs 8.5%; overall, 17.5% vs 9.8%) in Taiwanese 
population was higher in both groups. The incidence of TEAEs 
was similar between alirocumab and placebo, however, the rate 
of serious TEAEs was more frequent with alirocumab compared 
with placebo in Taiwan patients (alirocumab vs placebo, respec-
tively: Taiwan, 21.1% vs 8.5%; overall, 17.5% vs 9.8%).

What is the clinical implications of this study? It is well estab-
lished that the efficacy of alirocumab in reducing LDL choles-
terol was confirmed.5,6 In the ODYSSEY LONG TERM Trial, 
the addition of alirocumab (150 mg subcutaneous injection 
every 2 weeks) to statin therapy resulted in an LDL cholesterol 
level was 62% lower than the placebo group at week 24.5 There 
is also emerged evidence that PCSK9 inhibitor not only decrease 
LDL cholesterol level, but also might improve cardiovascular 
outcome in some conditions.8 In the ODYSSEY OUTCOMES 
trial, the use of alirocumab to target an LDL cholesterol level 
of 25 to 50 mg/dL after an acute coronary syndrome resulted 
in a lower risk of major adverse cardiac events than placebo.8 
Although the high cost of PCSK9 inhibitors, the use of this med-
ication may increase gradually in the few years. The most com-
mon TEAEs should be understood in clinical practice. The most 
common TEAEs in Taiwanese patients observed in this study 
were nasopharyngitis, upper respiratory infection, headache, 
diarrhea, dizziness, cough, and injection-site reactions.10
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From a pharmacoeconomic point of view, PCSK9 inhibitors 
are currently expensive due to the development of innovative 
drugs and the needed to investigate the effects on the cardio-
vascular outcomes. Another concern of PCSK9 inhibitors is the 
putative negative effect on cognition function. As cholesterol 
is a component of the central nervous system, some concerns 
have been raised about the potential neurological side effects 
of intensive cholesterol-lowering treatment. Moreover, several 
observation suggested that PCSK9 might play a role in neuro-
genesis, neuronal migration, and apoptosis. It was postulated 
that PCSK9 takes part in neurogenesis, post-ischemic recovery 
of the brain, neuronal migration, and apoptosis.11 The neuro-
cognitive deterioration after PCSK9 inhibitor treatment may 
be due to very low cholesterol influence or direct medication 
effects.

In conclusion, PCSK-9 inhibitors represent a promising 
option in control of dyslipidemia in high risk of statin-intolerant 
people. Most of these medication are effective, safe, and well 
tolerated and we can expect that they will be widely used in 
the future. Since the longevity of human is prolonged signifi-
cantly, the preserve the cognitive function will be more and more 
important. Therefore, I suggest that further studies for PCSK-9 
inhibitors should let the cognition in the prescribe end points.
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