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Statin Intolerance in Familial Hypercholesterolemia

Hidekatsu Yanaia, b, Hisayuki Katsuyamaa

To the Editor

Statin therapy is the gold standard for suppressing cardio-
vascular events in hypercholesterolemic patients. However, 
we often encounter patients with statin intolerance. Statin in-
tolerance is understood as the inability to continue the statin 
therapy, due to the development of symptoms or laboratory 
abnormalities attributable to the initiation or dose escalation of 
statin [1]. Muscle symptoms are the most commonly observed 
adverse effect of statin.

Familial hypercholesterolemia (FH) is characterized by 
severely elevated low-density lipoprotein-cholesterol (LDL-
C) levels. Several mutations in genes have been noted in pa-
tients with FH: LDL receptor (most common), apolipoprotein 
B, proprotein convertase subtilin/kexin 9 (PCSK9) and LDL 
receptor adaptor protein [2]. The prevalence of the heterozy-
gous state has been estimated at 1 in 200 to 1 in 500 and of 
the homozygous state from 1 in 160,000 to 1 in 1,000,000. 
FH is common in individuals who had coronary artery disease 
(CAD) such as myocardial infarction at young age [3]. There-
fore, more aggressive cholesterol lowering therapy is required 
to prevent CAD in FH patients.

In a previous study that analyzed the clinical influence of 
statins on age at the first clinical onset of CAD in 329 FH pa-
tients, the age at onset of CAD in patients on statins at onset 
was significantly higher than that in patients not on statins by 
more than 10 years old, suggesting that statins have improved 
the clinical course of patients with heterozygous FH [4]. In the 
study which examined possible statin intolerance by using the 
Japan Medical Data Center database, 10% had possible statin 
intolerance [5].

Since heterozygous FH is a common inherited metabolic 
disorder and statin intolerance is also a common medical condi-
tion, we are likely to encounter heterozygous FH patients with 
statin intolerance. What should we do if we encounter such pa-
tients? We think that the advent of PCSK9 inhibitors is a gospel 
for such patients. PCSK9 plays a critical role controlling serum 
LDL-C levels. Several gain-of-function and loss-of-function 

mutations in the PCSK9 gene, which occur naturally, have been 
identified and linked to hypercholesterolemia and hypocholes-
terolemia, respectively [6]. PCSK9 acts mainly by enhancing 
degradation of LDL receptor protein in the liver [6]. Inactiva-
tion of PCSK9 in mice reduces plasma cholesterol levels pri-
marily by increasing hepatic expression of LDL receptor pro-
tein and thereby accelerating clearance of circulating LDL-C.

We experienced a heterozygous FH patient with statin in-
tolerance. This patient showed myalgia and elevation of crea-
tine phosphokinase (CPK) by using atorvastatin and rosuvas-
tatin, and gave up the statin therapy and started to use PCSK9 
inhibitor. The monotherapy of PCSK9 inhibitor reduced serum 
LDL-C from 235 to 80 mg/dL and did not induce myalgia and 
elevation of CPK.

In conclusion, PCSK9 inhibitor is a promising therapeutic 
option for heterozygous FH patients with statin intolerance.
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