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Liver Injury Associated With Ezetimibe Monotherapy
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ABSTRACT
Statin intolerance, primarily myalgia, is not uncommon in patients
treated for elevated low-density lipoprotein cholesterol. Nonstatin
drugs, such as ezetimibe, can spare patients from statin exposure,
while still reducing low-density lipoprotein cholesterol. Ezetimibe is
generally very well tolerated, although gastrointestinal and musculo-
skeletal symptoms have been occasionally reported. We describe an
extremely rare case of an ezetimibe-associated liver injury who
required protracted treatment with prednisone and azathioprine.
Ezetimibe-associated liver injury should be suspected with develop-
ment of hepatic abnormalities concurrent with the timing of ezetimibe
treatment and in the absence of other possible precipitating factors.
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R�ESUM�E
L’intol�erance aux statines, se manifestant principalement par une
myalgie, n’est pas rare chez les patients trait�es pour des taux �elev�es de
cholest�erol à lipoprot�eines à basse densit�e (LDL). Des m�edicaments
n’appartenant pas à la classe des statines, comme l’�ez�etimibe, per-
mettent d’�eviter l’exposition aux statines chez les patients, tout en
r�eduisant le taux le cholest�erol LDL. L’�ez�etimibe est g�en�eralement bien
tol�er�e, bien que des symptômes gastro-intestinaux et muscu-
losquelettiques aient �et�e signal�es à l’occasion. Nous d�ecrivons un cas
extrêmement rare de l�esion h�epatique associ�ee à l’�ez�etimibe ayant
n�ecessit�e un traitement prolong�e par la prednisone et l’azathioprine. Il
faut soupçonner une l�esion h�epatique li�ee à l’�ez�etimibe lors de la
survenue d’anomalies h�epatiques pendant le traitement par
l’�ez�etimibe en l’absence d’autres facteurs d�eclencheurs.
Statins are the cornerstone therapy to reduce low-density
lipoprotein (LDL) cholesterol levels and its associated risk of
atherosclerotic cardiovascular disease.1 However, statin intol-
erance, primarily statin-associated muscle symptoms affect
2.5%-5% of patients.2 Nonstatin drugs are thus essential to
spare affected patients from statin exposure, while still
reducing LDL cholesterol.1 Treatment guidelines endorse the
use of both ezetimibe and inhibitors of proprotein convertase
subtilisin/kexin type 9 (PCSK9) as safe and effective second-
line LDL-lowering treatments to consider in response to
statin intolerance.1 Ezetimibe lowers LDL cholesterol by
blocking sterol uptake via the Niemann-Pick C1-like 1
protein (NPC1L1) in the upper small intestine.3 It has been
available in Canada since 2003. Ezetimibe is generally very
well tolerated, although gastrointestinal and musculoskeletal
symptoms have been reported in approximately 0.1%-2% of
patients.4-7 Although no cases of ezetimibe-induced liver
injury were observed in randomized clinical trials, there are a
few case reports of this complication.4-7 We describe an
extremely rare case of an ezetimibe-associated liver injury.
Case Report
A 59-year-old asymptomatic man of European descent was

referred to the lipid clinic with high LDL cholesterol levels.
His medical history was positive only for appendectomy and
he was not taking any medication including neither natural
health products nor supplements. He had no history of the
use of either alcohol or recreational drugs. His family history
was positive for dyslipidemia in 2 brothers, one of whom died
of a myocardial infarction at age 67. The patient’s father and
mother each also died from sudden cardiac events at ages 62
and 80, respectively. On physical examination, his height was
180 cm, weight was 81.5 kg, body mass index (BMI) was 25.2
kg/m2, supine blood pressure was 104/60 mm Hg, and radial
pulse was 75 beats/min. No physical stigmata of familial
hypercholesterolemia were detected, that is, no xanthomas,
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Novel Teaching Points

� Although very rare, ezetimibe-associated liver injury is
a potentially serious complication.

� With hepatic inflammation due to ezetimibe,
discontinue treatment and consider systemic steroids
and anti-inflammatory agents, with weekly
monitoring of liver function tests (ALT, AST, ALP,
total bilirubin).

� Inhibitors of PCSK9 may be safe and effective
alternatives to consider for LDL lowering in certain
patients intolerant to statins and ezetimibe.
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xanthelasmas, or corneal arcus. There was no hep-
atosplenomegaly, and cardiovascular examination was normal.

His lipid profile showed total cholesterol, triglyceride,
high-density lipoprotein cholesterol, and LDL cholesterol of
5.62, 1.12, 1.02, and 4.09 mmol/L, respectively. His
apolipoprotein B level was 1.41 g/L (target < 0.8 g/L) and
lipoprotein (a) was normal at < 10 mg/dL.1 His 2008 Fra-
mingham 10-year risk of cardiovascular disease was 11.2%.1

Baseline liver enzymes included alanine transaminase (ALT)
54 U/L (normal < 46 U/L), aspartate transaminase (AST) 33
U/L (normal < 37 U/L), bilirubin 10.2 mmol/L (normal 3.4-
17.1 mmol/L), and alkaline phosphatase (ALP) 68 U/L
(normal 40-129 U/L). Creatine kinase was 94 U/L
(normal < 190 U/L). His mean carotid intima medial
thickness was at the 50th percentile for age and sex. Targeted
DNA sequencing found no pathogenic familial hypercholes-
terolemia mutation but showed a high polygenic score for
LDL cholesterol (unweighted 15/20, or the 92nd percentile).
His clinical and biochemical pictures were thus consistent
with polygenic hypercholesterolemia, with a positive family
history of early atherosclerotic cardiovascular disease and
intermediate Framingham cardiovascular risk.

The patient was prescribed atorvastatin 20 mg daily but
discontinued this treatment after 8 weeks because of severe
myalgia, with normal creatine kinase at 103 U/L. After dis-
cussion, his preference was to avoid another statin and instead
to try the PCSK9 inhibitor alirocumab 75 mg subcutaneously
biweekly. As monotherapy, this treatment effectively reduced
his plasma LDL cholesterol level to 1.41 mmol/L (55 mg/dL)
Figure 1. Timeline showing liver function tests. Periods of medication (dose
was still taken at the time of last assessment. ALP, alkaline phosphatase;
within 8 weeks with no adverse effects (Fig. 1). Unfortunately,
after 18 months, the patient's medical insurer declined to
continue coverage of alirocumab therapy until a 3-month trial
of ezetimibe 10 mg daily had been completed.

Within a month of starting ezetimibe therapy, the patient
began to experience progressive and eventually debilitating
frontal headaches, which led him to discontinue the medica-
tion within 8 weeks. After stopping ezetimibe, his headaches
abated, but his health continued to deteriorate. One month
after ezetimibe therapy had been stopped, he presented to the
emergency department with anorexia, right upper quadrant
abdominal pain radiating to the back, profound pruritus
with no obvious rash, diarrhoea, debilitating sleeping diffi-
culties, and new-onset arthralgia. His BMI had decreased to
23.4 kg/m2. His liver was palpable 4 cm below the right costal
margin. ALT, AST, and ALP were 300, 129, and 1344 U/L,
respectively. Bilirubin and international normalized ratio were
normal at 14 mmol/L and 1.0, respectively. Viral serology was
negative for hepatitis A, B, and C, and HIV. The antinuclear
antibody test was positive. There were no other contributing
factors that may have precipitated acute liver injury after
ezetimibe discontinuation.

A trial of ursodiol and cholestyramine resulted in no
significant improvement in pruritus. He was prescribed
hydromorphone for pain. A month later, his BMI was further
reduced to 22.8 kg/m2. ALT, AST, and ALP were 300, 158,
and 1600 U/L, respectively. Fibroscan of the liver was 12.9
kPa, which was consistent with fibrosis and/or severe
inflammation. A liver biopsy showed active parenchymal
inflammation and bile duct injury, but without fibrosis. A
causal relationship was assessed using the Roussel Uclaf
Causality Assessment Method causality scale,8 which is a well-
established and commonly used tool to determine causality in
cases of suspected drug-induced liver injury, by quantitatively
assessing factors such as age, time of onset, liver function, drug
use, and other comorbidities. In this case, ezetimibe-induced
liver injury was determined as being probable for this pa-
tient with a score of 8. He was prescribed prednisone 40 mg
daily and azathioprine 100 mg daily. Within 1 month, his
ALT, AST, ALP, and bilirubin each decreased by > 50%.
Prednisone was gradually tapered and stopped after a total of 7
months, but azathioprine was maintained (Fig. 1). After
stopping prednisone, his BMI was 24.7 kg/m2 and his liver
function tests had returned to the normal range. He restarted
s described in text) are shown with the horizontal lines. Azathioprine
ALT, alanine transaminase; AST, aspartate aminotransferase.
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alirocumab 75 mg daily subcutaneously biweekly. Six months
after stopping prednisone, on azathioprine 100 mg daily and
alirocumab, his total cholesterol, triglyceride, high-density li-
poprotein and LDL cholesterol were 3.63, 1.51, 0.86 and
2.08, respectively. His ALT, AST, and ALP were 12, 10, and
91 U/L, respectively, whereas total bilirubin was 7.0 mmol/L.
He felt improved overall, although he still reported fatigue
with exertion.
Discussion
We report a patient with severe ezetimibe-induced liver

injury lasting several months after discontinuation of the
medication. Suggestive features include the development of
hepatic abnormalities in relation to the timing of ezetimibe
treatment, and the absence of other possible precipitating
agents and causes of acute liver injury. He remained
symptomatic for more than 7 weeks after discontinuation of
ezetimibe and in the acute stage of illness was at high risk for
liver failure. Despite the severe ALP elevation, liver biopsy
showed active parenchymal inflammation. Ursodiol was
initially used because of the early predominance of the ALP
elevation, but inflammation observed on liver biopsy led to
switch to prednisone plus azathioprine. He required
prednisone for a total of 7 months together with ongoing
azathioprine before biochemical and clinical resolution, and
has now returned close to his baseline state of health.

Ezetimibe is a useful second-line therapy for hypercholes-
terolemia that produces a modest reduction in LDL
cholesterol compared with statin therapy.3 Severe side effects
are very rare, particularly when the drug is used as mono-
therapy in patients with statin intolerance.2,3 Most previous
published cases of ezetimibe-induced liver injury have been
reported in combination with a statin.4,5 Indeed, the drug
label warns of possible liver enzyme elevation when ezetimibe
is prescribed in combination with a statin, but with no
mention of such effects when used as monotherapy. Only 2
case reports describe liver injury when ezetimibe was used
as monotherapy, but both subjects had other medical
conditions such as treated hypertension.6,7 In contrast, our
subject was on ezetimibe monotherapy solely, without any
other medication or underlying condition except for
hypercholesterolemia.

It remains unclear how ezetimibe induced the liver injury
observed here. Ezetimibe does not interact with cytochrome
P450 system or liver enzymes.3 However, ezetimibe circulates
enterohepatically and likely blocks sterol absorption from
hepatocytes via the inhibition of hepatic NPC1L1.3 Thus,
there is some plausible connection to the liver as a site of
action. This unique patient’s history illustrates an extremely
rare but potentially life-threatening hazard of ezetimibe
monotherapy.
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