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ABSTRACT 

Provided is a method for treating hyperlipidemia or hyper 
cholesterolemia, Which comprises administering effective 
doses of eZetimibe and pitavastatin or a salt or lactone 
derivative thereof. 
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METHOD FOR TREATING HYPERLIPIDEMIA 

TECHNICAL FIELD 

[0001] The present invention relates to a method for 
treating hyperlipidemia, Which exhibits an excellent blood 
cholesterol-loWering action. 

BACKGROUND ART 

[0002] Hyperlipidemia is a symptom characterized by the 
abnormal elevation of lipoprotein levels in blood, particu 
larly cholesterol levels in blood. Hyperlipidemia is knoWn to 
be closely linked to diseases such as arteriosclerosis and 
myocardial infarction and its treatment is considered 
extremely important. 
[0003] There are a variety of drugs available for the 
treatment hyperlipidemia or hypercholesterolemia. At 
present, HMG-CoA reductase inhibitors such as lovastatin, 
simvastatin, pravastatin, ?uvastatin, atorvastatin, rosuvasta 
tin and pitavastatin are most commonly used for its treat 
ment. Of these, pitavastatin ((3R,5S,6E)-7-[2-cyclopropyl 
4-(4-?uorophenyl)-3-quinolyl]-3,5-dihydroxy-6-heptenoic 
acid) is knoWn to exhibit a potent HMG-CoA reductase 
inhibitory action and therefore be useful as an antihyper 
lipidemic agent (Japanese Patent No. 2569746, US. Pat. No. 
5,102,888, EP No. 304063). 

[0004] The blood cholesterol level of patients With hyper 
lipidemia is loWered by the administration of an HMG-CoA 
reductase inhibitor. Many patients suffering from hyperlipi 
demia have a higher blood cholesterol level and their blood 
cholesterol level is not alWays possible to fully be loWered 
by the administration of an HMG-CoA reductase inhibitor. 
In such a case, treatment With an increased dose of an 
HMG-CoA reductase inhibitor is not advisable from the 
vieWpoint of safety. 

[0005] On the other hand, eZetimibe ((3R,4S)-1-(4-?uo 
rophenyl)-3-[(3S)-3-(4-?uorophenyl)-3-hydroxypropyl]-4 
(4-hydroxyphenyl)-2-aZetidinone) is knoWn as an antihyper 
lipidemic agent Which inhibits absorption of diet-induced 
and bile-acid-induced cholesterol in the intestinal tract, thus 
loWering the blood cholesterol level by a mechanism dif 
ferent from that of the HMG-CoA reductase inhibitor 

(WO95/08532). 
[0006] The concomitant use of an HMG-CoA reductase 
inhibitor and eZetimibe Was disclosed to be effective for 
loWering the blood cholesterol level and treatment of ath 
erosclerosis (WO95/08532). The blood cholesterol level 
loWering action by the coadministration of an HMG-CoA 
reductase inhibitor and eZetimibe Was also reported (Metab. 
Clin. Exp., 50(10), 1234-1241 (2001)). 

[0007] The effect brought about by the concomitant use of 
pitavastatin and eZetimibe on the treatment of hyperlipi 
demia remains to be seen, hoWever. 

DISCLOSURE OF THE INVENTION 

[0008] An object of the present invention is to provide a 
method for treating hyperlipidemia and hypercholester 
olemia, Which has an excellent blood cholesterol loWering 
action. 

[0009] With the foregoing in vieW, the present inventors 
have carried out an extensive investigation, and found that 
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the concomitant use of pitavastatin and eZetimibe brings 
about a remarkably excellent blood cholesterol level loWer 
ing action, so it is very useful for the treatment of hyper 
lipidemia and hypercholesterolemia. Thus the present inven 
tion has been accomplished. 

[0010] In one aspect of the present invention, there is thus 
provided a method for treating hyperlipidemia, Which com 
prises administering effective doses of eZetimibe and pitav 
astatin or a salt or lactone derivative thereof. 

[0011] In another aspect of the present invention, there is 
also provided a method for treating hypercholesterolemia, 
Which comprises administering effective doses of eZetimibe 
and pitavastatin or a salt or lactone derivative thereof. 

[0012] The methods for treating hyperlipidemia and 
hypercholesterolemia according to the present invention are 
effective for the treatment of hyperlipidemia and hypercho 
lesterolemia in that these exhibit excellent action in loWering 
blood cholesterol level. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a graph shoWing the blood cholesterol 
level loWering action brought about by the concomitant use 
of a calcium salt of pitavastatin and eZetimibe; and 

[0014] FIG. 2 is a graph shoWing the blood cholesterol 
level loWering action brought about by the concomitant use 
of a calcium salt of atorvastatin and eZetimibe. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0015] Pitavastatin, or salt or lactone derivative thereof 
(Which may hereinafter be called “pitavastatin derivative”) 
to be used in the invention has cholesterol synthesis inhibi 
tory activity based on HMG-CoA reductase inhibition and is 
knoWn as an antihyperlipidemic agent. Of the pitavastatin 
derivatives, salts of pitavastatin are preferred, With calcium 
salt and sodium salt being especially preferred. 

[0016] EZetimibe to be used in the invention is knoWn as 
a medicament exhibiting its effects by inhibiting the cho 
lesterol absorption in the intestine. 

[0017] According to the present invention, treatment is 
performed by the coadministration of a pitavastatin deriva 
tive and eZetimibe. In the evaluation system using guinea 
pigs, as Will be described later in Examples, the blood 
cholesterol level is loWered signi?cantly by the concomitant 
use of the pitavastatin derivative and eZetimibe compared 
With the single administration of each of them. 

[0018] In the treatment method of the invention, the dos 
age form of the pitavastatin derivative and eZetimibe can be 
selected arbitrarily depending on the purpose of the treat 
ment. Any one of poWders, granules, dry syrups, tablets, 
capsules and injections can be used. Such a dosage form can 
be prepared by incorporating a pharmaceutically acceptable 
carrier in the pitavastatin derivative and eZetimibe and 
adopting a formulation method Well knoWn and commonly 
used in the art. 

[0019] An orally administrable solid preparation can be 
obtained by adding an excipient and optionally, a binder, a 
disintegrant, a lubricant, a coloring agent, a taste corrigent, 
a smell corrigent and the like, and processing the resulting 
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mixture into tablets, granules, powders or capsules in a 
conventional manner. As such an additive, those ordinarily 
accepted in this ?eld can be used. Examples of the excipient 
include lactose, sodium chloride, glucose, starch, microc 
rystalline cellulose, and silicic acid; examples of the binder 
include Water, ethanol, propanol, simple syrup, lique?ed 
gelatin, hydroxypropyl cellulose, methyl cellulose, ethyl 
cellulose, shellac, calcium phosphate, and polyvinylpyrroli 
done; examples of the disintegrant include agar poWder, 
sodium hydrogencarbonate, sodium lauryl sulfate, and 
stearic monoglyceride; examples of the lubricant include 
puri?ed talc, stearate salt, borax, and polyethylene glycol; 
examples of the coloring agent include [3-carotene, yelloW 
iron sesquioxide, and caramel; and examples of the taste 
corrigent include sucrose and orange peel. 

[0020] An orally administrable liquid preparation can be 
obtained by adding a taste corrigent, a buffer, a stabiliZer, a 
preservative and the like and processing the resulting mix 
ture into an internal medicine, syrup, or elixir in a conven 
tional manner. As such an additive, those ordinarily accepted 
in this ?eld can be used. Examples of the taste corrigent 
include sucrose; examples of the buffer include sodium 
citrate; examples of the stabiliZer include tragacanth; and 
examples of the preservative include paraoxybenZoate ester. 

[0021] An injection can be obtained by adding a pH 
regulator, a stabiliZer, or an isotoniZing agent, and process 
ing the resulting mixture into a subcutaneous injection, an 
intramuscular injection, or an intravenous injection in a 
conventional manner. As such an additive, those ordinarily 
accepted in this ?eld can be used. Examples of the pH 
regulator include sodium phosphate; examples of the stabi 
liZer include sodium pyrosul?te; and examples of the iso 
toniZing agent include sodium chloride. 

[0022] No particular limitation is imposed on the using 
manner of the medicaments in the treatment method of the 
present invention. Instead of the simultaneous administra 
tion, the tWo medicaments may be administered at certain 
intervals. In other Words, the pitavastatin derivative and 
eZetimibe may be formulated into one medicament or they 
may be formulated into respective medicaments but pro 
vided as a set. When they are formulated into respective 
medicaments, their dosage forms are not necessarily the 
same. 

[0023] The dosage of these medicaments in the treatment 
method of the invention is selected arbitrarily depending on 
the condition of the patient. The pitavastatin derivative may 
be administered in an amount of from 0.1 to 50 mg, 
preferably from 1 to 20 mg a day, While eZetimibe may be 
administered in an amount of from 0.1 to 500 mg, preferably 
from 1 to 100 mg a day. The administration may be 
performed once a day or plural times a day. 

EXAMPLES 

[0024] The present invention Will next be described in 
more detail by Examples. It should be borne in mind that the 
present invention is not limited to or by them. 

Example 1 

Blood cholesterol Level LoWering Effect Brought 
About by the Concomitant use of pitavastatin 

calcium Salt and eZetimibe 

[0025] The blood cholesterol level loWering effect When a 
calcium salt of pitavastatin and eZetimibe Were coadminis 
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tered Was measured by the beloW-described testing method. 
For comparison, a calcium salt of atorvastatin Was used 
instead of the calcium salt of pitavastatin and the effect 
brought about by the concomitant use of tWo medicaments 
Was measured in a similar manner. 

1. Animals Provided for the Test and their Breeding Envi 
ronment 

[0026] Six-Week-old Hartley male guinea pigs (purchased 
from Nippon SLC) Were provided for the test. Throughout 
the test period, they Were bred in a breeding room main 
tained at a light-dark cycle (a light term by a room light: 
from 7:00 am to 7:00 pm), a temperature of 2313° C. and a 
humidity of 55:15% and fed With a solid feedstuff (“RC-4”, 
product of Oriental Yeast Industry) and tap Water ad libitum. 

2. Preparation of Medicament 

[0027] Treatment method according to the invention: The 
calcium salt of pitavastatin and eZetimibe Were suspended in 
a 0.5 Wt. % aqueous solution of carboxymethylcellulose 
sodium (product of IWai Chemicals Company) and their 
concentrations Were adjusted to 1 mg/mL and 3 mg/mL, 
respectively. Since the calcium salt of pitavastatin contained 
9.43 Wt. % of Water, 1.1 times the Weight of the dosage Was 
Weighed for correction. The suspension Was refrigerated (4° 
C.) in a light resistant bottle and adjustment Was conducted 
every 7 days. 

[0028] Treatment method for comparison: In a similar 
manner to that described above except the use of the calcium 
salt of atorvastatin instead of the calcium salt of pitavastatin, 
a calcium salt of atorvastatin for comparison test Was 
prepared. 

3. Testing Method 

[0029] The treatment method according to the present 
invention: TWenty four guinea pigs Were classi?ed into four 
groups (each consisting of 6 guinea pigs), that is, a control 
group, a single administration group of pitavastatin calcium 
salt (1 mg/kg), a single administration group of eZetimibe (3 
mg/kg), and a coadministration group of pitavastatin cal 
cium salt (1 mg/kg) and eZetimibe (3 mg/kg) so that they 
differ little in the total blood cholesterol level and blood 
triglyceride level. These tWo medicaments Were each admin 
istered at a dose of 1 mL/kg once a day and this adminis 
tration Was repeated for 14 days. To the control group, a 0.5 
Wt. % aqueous solution (1 mL/kg) of carboxymethylcellu 
lose sodium Was orally administered. In each group, the 
guinea pigs Were fasted for 18 hours after the ?nal admin 
istration and then the blood Was collected from them to 
measure the blood cholesterol level. 

[0030] Treatment method for comparison: tWenty four 
guinea pigs Were tested in a similar manner to the method 
according to the invention. The dosage of the calcium salt of 
atorvastatin Was 5 mg/kg in each of the group nourished by 
the single use of atorvastatin calcium salt and the group 
nourished by the concomitant use of atorvastatin calcium 
salt and eZetimibe. 

4. Static Analysis and Data Processing Method 

[0031] Multigroup comparison betWeen the control group 
and the medicament administered group Was performed 
using Bartlett’s variance analysis-Dunnett’s multiple com 
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parative assay. A difference With a signi?cance level less 
than 5% Was regarded as signi?cant. 

5 . Results 

[0032] The measurement results are shoWn in Tables 1 and 
2, and FIGS. 1 and 2. 

[0033] A reduction ratio (%) is a value represented by 
((total blood cholesterol level of control group on average 
total blood cholesterol level of each group on average)/(total 
blood cholesterol level of control group on average))><100, 
While a relative indeX is a value represented by (total blood 
cholesterol level of each group on average)/(total blood 
cholesterol level of control group on average). 

TABLE 1 

Reduction ratio (%) of blood cholesterol level 

Reduction Relative 
Administered group ratio index 

Control group 0 1.0 
Group of the single use of ezetimibe 21 0.79 
Group of the single use of pitavastatin Ca 29 0.71 
Group of the concomitant use of pitavastatin 51 0.49 
Ca/ezetimibe 

[0034] 

TABLE 2 

Reduction ratio (%) of blood cholesterol level 

Reduction Relative 
Administered group ratio index 

Control group 0 1.0 
Group of the single use of ezetimibe 19 0.81 
Group of the single use of atorvastatin Ca 23 0.77 
Group of the concomitant use of atorvastatin 26 0.74 
Ca/ezetimibe 
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[0035] In the group of the concomitant use of pitavastatin 
calcium salt and eZetimibe according to the method of the 
invention, the blood cholesterol level loWering action Was 
enhanced greatly (p<0.001) compared With that of the group 
of the single use of each medicament. Its effect Was syner 
gistic (relative indeX of the group of concomitant use 
(0.49)<product (0.56) of relative indices of the groups of 
single use). 

[0036] In the treatment method for comparison by using 
the atorvastatin calcium salt having the most potent blood 
cholesterol level loWering action among the HMG-CoA 
reductase inhibitors, on the other hand, the blood cholesterol 
level loWering action of the group of the concomitant use of 
atorvastatin calcium salt and eZetimibe Was enhanced com 

pared With that of each of the groups of single use, but its 
effect Was additive (relative indeX (0.74) of the group of 
concomitant use (0.74)>product (0.62) of refractive indices 
of the groups of single use). 

[0037] The concomitant use of the pitavastatin calcium 
salt and eZetimibe according to the invention has a remark 
able blood cholesterol level loWering effect, compared With 
that of the concomitant use of another HMG-CoA reductase 
inhibitor and eZetimibe. 

1. A method for treating hyperlipidemia, Which comprises 
administering effective doses of eZetimibe and pitavastatin 
or a salt or lactone derivative thereof. 

2. A method for treating hypercholesterolemia, Which 
comprises administering effective doses of eZetimibe and 
pitavastatin or a salt or lactone derivative thereof. 


