
Case Report J Med Cases  •  2011;2(2):44-47

ressElmer 

Articles © The authors   |   Journal compilation © J Med Cases and Elmer Press™   |   www.journalmc.org

Successful Treatment of Statin Resistant Hypercholesteroemia 
by an Inhibitor of Cholesterol Absorption, Ezetimibe
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Abstract

HMG-CoA reductase inhibitors (statins) are frequently prescribed 
against hypercholesterolemia, and these agents successfully sup-
press levels of serum LDL-cholesterol in most cases. We experi-
enced a case of hypercholesterolemia resistant to statins, but well 
responsive to an inhibitor of cholesterol absorption in the intestine, 
ezetimibe. The case was a 58-year-old, non-obese female with 
persistent high-levels of LDL-cholesterol (LDL-Cho) around 200 
(193 - 204) mg/dl even after administration of statins, pitavastatin 
or rosuvastatin. An inhibitor of cholesterol absorption, ezetimibe 
was added to rosuvastatin, which resulted in lowering serum LDL-
Cho levels to 90 mg/dl. The actual reduction rate of LDL-Cho was 
5.4% by rosuvastatin alone, and this rate was up to 53.4% by adding 
ezetimibe. These results suggest that enhanced cholesterol absorp-
tion, rather than cholesterol synthesis, caused hypercholesterolemia 
in this case. Cholesterol absorption is accelerated in some diseases 
or conditions, such as diabetes mellitus and obesity, both of which 
were not identifi ed in this case. Unknown genetic or acquired ab-
normalities in the intestinal cholesterol-transporting system may be 
involved in developing hypercholesterolemia. Hence, suppression 
of cholesterol absorption is a considerable option for hypercholes-
terolemia resistant to statins.
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Introduction

Hypercholesterolemia, except for familial homozygotes, 
could be successfully treated in most cases with 3-hydroxyl-

3-methylglutaryl coenzyme A (HMG CoA) reductase inhibi-
tors (statins) with substantial effect of lowering serum LDL-
cholesterol (LDL-Cho) levels [1] and suffi cient tolerability 
in patients [2]. Clinical problems in administrating statins 
are restricted to a few cases [3], and some potency of statins 
in lipid-lowering is generally anticipated.

Ezetimibe [4], an inhibitor of cholesterol absorption, 
has been available in Japan since 2007. In general, ezeti-
mibe has less effect of lowering serum LDL-Cho levels than 
those of statins. Therefore, ezetimibe is usually prescribed 
with statins or fi brates to reduce serum LDL-Cho levels suf-
fi ciently in most cases, and is seldom prescribed alone. 

We experienced a case of hypercholesterolemia resistant 
to statins, but well responsive to ezetimibe. Accelerated ab-
sorption of cholesterol in the intestine, rather than increased 
LDL-Cho synthesis, seemed a major cause of hypercholes-
terolemia in this case.

Case Report

The case was a 58-year-old female with hypercholester-
olemia that had been repeatedly pointed out by the health 
check for the past several years. Although the patient had 
received one of a strong statin, pitavastatin, from an outpa-
tient clinic, serum LDL-cholesterol levels had not been sup-
pressed suffi ciently, and stayed above 200 mg/dl. Then the 
patient visited Toride Kyodo General Hosptial to undergo 
further examinations for fi nding out more effective treat-
ments against her hypercholesterolemia. The patient had no 
past history of any disease other than hypercholesterolemia, 
which was not found in her family and relatives. The patient 
counseled dietitians on cholesterol-restriction diet, and any 
unusual eating habit was not identifi ed. She did not receive 
any other kinds of drugs and supplements. 

The patient was 159 cm tall and weighed 54.4 kg (BMI 
21.5). The blood pressure was 96/64 mmHg. Heart sounds 
were normal and rhythm was regular. The lungs were clear. 
The bruit was not audible in the neck and the abdomen. Any 
xanthoma-like lesion was not found in her conjunctiva and 
ankles.

According to the health check done in September 2009 
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when the patient did not receive any drugs, serum total cho-
lesterol (T Cho) and LDL-Cholesterol (LDL-Cho) of the 
patient was 315 and 209 mg/dl, respectively (Fig. 1). On 
the fi rst visit, serum total cholesterol (T Cho) and LDL-
Cholesterol (LDL-Cho) of the patient was 303 and 204 mg/
dl, respectively (Table 1). Any other abnormal fi ndings were 
not noted in the routine blood examination (Table 1). By ini-
tiating another strong statin, 2.5 mg/day of rosuvastatin [5], 
these levels were suppressed to 279 mg/dl in T Cho and 193 
mg/dl in LDL-Cho, but these effects seemed unsatisfactory. 
The drug adherence of the patient was repeatedly ensured 
during the counseling at the outpatient unit. Since similar 
ineffectiveness of pitavastatin prescribed before was noted, 
an inhibitor of cholesterol-absorption, ezetimibe (10 mg 
daily), was added to losuvastatin. A month later, her serum 
T Cho was decreased to 167 mg/dl, along with reduction of 
LDL-Cho to 90 mg/dl. The serum lathosterol, campesterol, 
sitosterol, and cholestanol were 320, 230, 150, and 360 μg/
dl, respectively under co-administration of losuvastatin and 
ezetimibe. Serum cholestanol/cholesterol ratio was 155.2 μg 
per 100 mg of cholesterol.

The right and left ankle-brachial index (ABI) were 1.11 
and 1.09. The ultrasonic examination revealed thickening 
of carotid intima-media thickness (IMT) up to 2.1 mm with 
plaques.

Discussion
  
Ezetimibe is a new class of lipid-lowering drug that suppress 
cholesterol absorption in the intestine through the inhibitory 
effect on the cholesterol transporter, Niemann-Pick C1 Like 
1 (NPC1L1) protein [6, 7]. Contrary to adsorbants, ezetimibe 
has no effect on the absorption of bile acids and liposolu-
ble proteins [4]. The averaged lowering-effect of ezetimibe 
alone on serum LDL-cholesterol was reported to be around 
17.4% [4].

Statin-resistant hypercholesterolemia has been reported 

to be related to genetic polymorphisms of HMG-CoA re-
ductase [8] and to drug metabolism [9, 10], or in secondary 
hypercholesterolemia, such as nephrotic syndrome and hy-
pothyroidism [11]. Accelerated cholesterol absorption in the 
intestine may reduce lipid-lowering effect of statins in type 
2 diabetes mellitus [12] since the serum cholesterol levels 
were partially affected by cholesterol absorption [13]. How-
ever, any known diseases or conditions related to increased 
cholesterol absorption were not identifi ed in this case. Re-
marked effect of ezetimibe on serum cholesterol in this case 
suggested that accelerated cholesterol absorption, rather 
than increased cholesterol synthesis, subsequently elevated 
serum LDL-cholesterol levels. Since the amount of cho-
lesterol absorption is regulated by the balance of excretion 
through ATP-binding cassette hetero-dimeric transportes 
G5/G8 (ABCG5/G8) and absorption through NPC1L1, ge-
netic polymorphisms of either ABCG5/G8 or NPC1L1 af-
fect serum LDL-Cho levels [14, 15], responses to ezetimibe 
[16-18], absorption of plant sterols [19, 20], and a conse-
quent risk for coronary heart disease [14]. This case might 
have such a genetic variance or an acquired abnormality that 
would be identifi ed in the future.

Cholestanol is a metabolite of cholesterol, produced 
by bacteria in the gut, absorbed in the intestine and never 
metabolized until the excretion into feces. Hence, the cho-
lestanol/cholesterol ratio was reported to refl ect the level of 
cholesterol absorption [21, 22], although the averaged range 
has not been established. According to the report by Strandl-
berg TE, in 376 of home-dwelling individuals aged 75 years 
and older with cardiovascular diseases (M/F: 129/247), ab-
solute mean serum cholestanol concentration was 313.3 ± 
100.2 μg/dl, and the mean concentration relative to 100 mg 
of serum cholesterol was 156.7 ± 40.5 μg [21]. In the same 
study, the mean concentrations of the plant sterols, lathos-
terol, sitosterol, and campesterol were 142.2, 111.2, 223.0 
μg/100 mg cholesterol in the alive group, and 130.9, 128.3, 
245.5 μg/100 mg cholesterol respectively in the dead group 
[21]. The case in this report showed the similar levels of cho-

Figure 1. Clinical Course. The reduction rate of LDL-Cho by rosuvastatin was only 5.4 %, and the rate was remarkably 
increased to 53.4% by adding ezetimibe.
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lestanol and the plant sterols under the suppression of cho-
lesterol-absorption by ezetimibe, which might suggest rather 
accelerated cholesterol and cholestanol absorption before 
ezetimibe had been administered. 

In conclusion, the case reported here did not have any 
conditions or diseases that has been reported to accelerate 
cholesterol absorption; hence, any genetic or acquired abnor-
mality of either ABCG5/G8 or NPC1L1 might be involved 
in hypercholesterolemia. Further study is needed to identify 
the actual mechanism of hypercholesterolemia in this case.
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WBC 4880/μL TCho 303 mg/dL

Hb 13.7 g/dL HDL-Cho 65 mg/dL

Plt 21.5 x 104/μL LDL-Cho 204 mg/dL
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Table 1. Laboratory Findings
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were 232 mg/dl and 136 mg/dl, respectively.
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