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Asymptomatic EBV Infection may Uncover Ezetimibe Liver 
Alterations in a Hypercholesterolemic Child

Giuliana Mombellia, c, Laura Calabresib, Cesare R Sirtoria, b

Abstract

The Epstein Barr viral (EBV) infection may be associated with liver 
side-effects from ezetimibe treatment in children. An 11-year-old 
child with familial hypercholesterolemia (FH) presented with a nor-
mal biochemical liver profile before ezetimibe treatment, with no 
significant alterations of liver enzymes. Three months after begin-
ning treatment with ezetimibe 10 mg/day, he complained of con-
stant weakness, and blood testing revealed marked transaminase 
elevations. Administration of ezetimibe was stopped. However 15 
days later alanine transferase (ALT) levels showed a further in-
crease, followed, 10 days later, by an improvement in all patho-
logical levels. After a further 2 months, all values had returned to 
normal. Tests for antibodies to the EBV were positive, suggesting 
a recent but not acute EBV infection. It was thus decided to test 
ezetimibe 10 mg/day again, and after 1 month aspartate aminotrans-
ferase (AST) and ALT levels were in a normal range, together with 
a very satisfactory LDL-cholesterol (LDL-C) response. This is the 
first report of a child with significant liver side-effects from ezeti-
mibe treatment. Ezetimibe treatment may not have been the direct 
cause of liver damage in this child, because a concomitant EBV 
infection. Association of the two should be a warning for possible 
liver complications.
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Introduction

Drug treatment of hypercholesterolemia has recently been 
extended to children with familial disease, following vast 

clinical trials indicating that pharmacological reduction of 
hypercholesterolemia (generally by statins) can reduce the 
progression of the carotid intima media thickness (IMT) in 
children starting treatment around 8 years of age [1]. Rec-
ommendations for drug therapy in children with significant 
elevations of LDL-C have been endorsed by the National 
Cholesterol Education Program Pediatric Guidelines [2].

In view of the not rare occurrence of side effects to 
statins, in particular of the muscular type (most frequently 
myopathy, in rare cases rhabdomyolysis) [3] some physicians 
are reluctant to use statins in children. Furthermore, in child-
hood, the use of a cholesterol lowering agent affecting bio-
synthesis may, in general, carry some reservations based on 
animal findings [4], although not strongly supported in the 
clinic. Thus, it has become of growing interest the use of a 
drug mainly affecting intestinal lipid absorption, such as ezet-
imibe. Ezetimibe appears to act mainly on the NPLC-1 sys-
tem on the intestinal brush border [5], thus reducing the inter-
action with intestinal sterols. Many authors, however, believe 
that the drug predominantly affects lipid packing, in this way 
reducing sterol absorption [6].Data available from children, 
both carriers of FH and also of polygenic hypercholesterol-
emia, in general agree on the safety and good tolerability of 
the agent [7]. The clinical overview of the safety of ezetimibe 
concluded for adequate acceptability [8]. Furthermore, in a 
study in children from 10 to 18 years of age, metabolism and 
pharmacokinetics of ezetimibe were similar to those reported 
in adults [9]. Only a small number of reports indicate definite 
liver damage in adults. Stolk et al reported that the drug may 
rarely cause severe idiosyncratic cholestatic hepatitis or au-
toimmune hepatitis [10]. We report herein the case of a child 
treated for severe FH with ezetimibe 10 mg/daily, presenting 
markedly increased transaminase levels.

 
Case Report

An 11-year-old child with FH was diagnosed as a carrier of 
the disease at the age of 4. His family history was quite dra-
matic, his grandfather dying of a heart attack at age 35; his 
father has a severe form of FH, fairly well controlled with 
statins. The lipid profile of the child before drug treatment 
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was: total cholesterol (TC) 381 mg/dL, LDL-C 313 mg/dL, 
HDL-cholesterol 60 mg/dL and triglycerides (TG) 40 mg/
dL. His liver biochemical profile was normal with no signifi-
cant alterations of liver enzyme or bilirubin levels.

He attended our Lipid Clinic for several years, and was 
prescribed drug treatment in April 2011. His family refused 
statin treatment and he was thus started on ezetimibe 10 mg/
day. In July 2011 he complained of constant weakness, and 
toxicity testing was carried out. Liver function levels showed 
marked transaminase elevations, namely AST 65 U/L, ALT 
95 U/L, gamma-glutamyl transferase (GGT) 16 U/L and cre-
atine kinase (CK) 248 U/L; LDL-C levels had decreased to 
198 mg/dL. At this point, it was decided to stop ezetimibe 
treatment. However, 15 days later ALT levels had increased 
further (ALT 111 U/L), while other laboratory values were 
unchanged.

His physical examination was negative (for adenopa-
thy, splenomegaly and hepatomegaly, there was only a non 
specific weakness reported from child). At the end of July, 
blood tests were repeated and an improvement was noted in 
all levels, namely AST 46 U/L, ALT 61 U/L, GGT 17 U/L 
and CK 193 U/L.

In the meantime we had measured hepatitis markers (A, 
B, C) and also antibodies to cytomegalovirus and to the EBV. 
The last proved positive for specific antibodies against viral 
capsid antigens (VCA) IgM and IgG. This result suggested 
an acute EBV infection.

We and the family decided to test ezetimibe 10 mg/day 
again. After one month, AST and ALT levels were in a nor-
mal range (< 45 and < 40 U/L). His LDL-C levels were down 
to 150.8 mg/dL. In order to assess potential contributors to 
ezetimibe toxicity, this agent not being handled by the cyto-
chrome P-450 system, the activity of conjugating enzymes 
was assessed. While the child had a normal conjugated bil-
irubin level (0.9 mg/dL), his 24 h urinary D-glucaric acid 
excretion was 14.1 μmol/ g of creatinine (normal range for 
males, 3.6 - 24.5 μmol/ g of creatinine).

Discussion
  
This is, to the best of our knowledge, the first report of a 
child with significant liver side effects from ezetimibe treat-
ment. Unfortunately the morphology and general character-
istic of the liver lesion (if visible) could not be evaluated. 
On the other hand, since ezetimibe does not undergo micro-
somal P450 metabolism, we evaluated whether conjugative 
phenomena were normal in this child and we found that he 
had a normal bilirubin conjugation and a normal excretion of 
D-glucaric acid [11]. This latter is generally a highly reliable 
marker of liver conjugating capacity.

Castellone et al [12] reported the case of a woman who 
developed serious liver damage after 4 months of therapy 
with ezetimibe 10 mg/day. Since the enzyme pattern was 

typical of a hepatocyte lesion, it can be excluded, as sug-
gested by Stolk et al [10] that the findings in our child could 
be due to biliary dysfunction or to an autoimmune phenom-
enon. Similarly Liu et al [13] reported the case of a 75-year-
old Caucasian woman, with a past history of long-standing 
polycystic kidney disease and an unhealthy life-style (smok-
ing and alcohol) treated for 6 months with ezetimibe 10 mg/
day, who also presented elevated levels of liver enzymes.

A further laboratory work, investigating concomitant 
diseases, possibly of a viral nature, indicated that a recent 
EBV infection had occurred. This had no clinical manifesta-
tions, namely, no parotitis, spleno or hepatomegaly or any 
evident lymph node enlargement. It should be noted that 
EBV infections in children, besides the possible association 
with mononucleosis, may lead to severe hepatitis, certainly 
not the case in this child. In the majority of young adults, 
laboratory work generally indicates mild to moderate liver 
dysfunction, with modestly increased AST, GGT, alkaline 
phosphatase and bilirubin levels in over 90% of cases. Inter-
estingly, most studies show normal ALT levels [14, 15]. The 
acute EBV infection generally resolves in about one month 
with spontaneous normalization of liver enzymes.

A possible hypothesis is, thus, that ezetimibe may have 
induced some liver change, ie elevated ALT, and this may 
have been worsened by the concomitant presence of the EBV 
infection. In this child, in fact, there was a modest increase 
of AST, whereas GGT and bilirubin were all in the normal 
range. The increase of ALT, in this case, may be specifically 
linked to ezetimibe treatment.

In conclusion, this first report of a clinical case of liver 
damage in a child, although transient (but liver enzymes 
remained elevated for over one month after stopping treat-
ment) gives a word of caution in the use of ezetimibe in the 
younger patient group. The enzyme elevation in the child 
does not appear to be related to an abnormal handling of the 
drug by a conjugative mechanism and would thus appear as 
an idiosyncratic phenomenon in a child with previous EBV 
virus, up to now not described with ezetimibe, but possibly 
occurring in rare instances. The observation of a mononu-
cleosis in a child, or for that matter the detection of an EBV 
infection, should be thus rated as a contraindication to the 
start of ezetimibe treatment in children, also in view of the 
considerable worry for parents and doctors, raised by the ob-
servation of elevated liver enzymes in growing children.
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