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tic and international, of the importance of hyperlipid-
emia treatment. Based on their findings, the Ministry 
compiled a “Guideline for Clinical Evaluation Meth-
odology for Antihyperlipidemic Drugs (January 05, 
1988, Pharmaceutical Notification No. 1-1).” This 
guideline presented the general procedures for the 
planning, implementation, evaluation, and other spe-
cifics of clinical studies in order to evaluate the clinical 
efficacy of novel (oral) antihyperlipidemic drugs.

Hyperlipidemia has been identified to cause sev-
eral health disorders such as acute pancreatitis in 

1. Introduction

In 1983, the Ministry of Health, Labor and Wel-
fare of Japan has organized a “Special Research Team 
for Primary Hyperlipidemia” with Prof. Sei-ichiro 
Tarui of Osaka University as a chairperson, in order to 
start a nationwide investigative research on primary 
hyperlipidemia. Leading the efforts at basic/clinical 
studies, the team established diagnostic criteria on var-
ious symptoms of primary hyperlipidemia seen among 
Japanese people and informed the public, both domes-
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Amid these circumstances, the JAS has been in 
communication with the Pharmaceuticals and Medi-
cal Devices Agency in Japan, where they organized a 
research team chaired by Prof. Shizuya Yamashita, the 
president of the JAS, under the auspices of the Special 
Scientific Research Project of the Ministry of Health, 
Labor and Welfare “Research for the Streamlining and 
International Standardization of Antilipidemic Drug 
Clinical Evaluation.”

2. Target Scope and Populations

2.1. Target Scope of this Guideline
This guideline is applicable to clinical evaluation 

of antilipidemic drugs, including serum LDL-C-low-
ering drugs, serum TG-lowering drugs, and anti-hypo-
HDL-C-emic drugs.

The indications include (1) hypercholesterolemia 
(with LDL-C values being evaluation criteria), (2) 
hypertriglyceridemia, (3) hypo-HDL-cholesterolemia, 
and (4) familial hyperlipidemia (familial hypercholes-
terolemia, familial combined hyperlipidemia, familial 
type III hyperlipidemia, and primary hyperlipidemic 
conditions including primary hyperchylomicronemia). 
This guideline covers antilipidemic drugs clinically 
developed in order to attenuate the progression of ath-
erosclerosis, suppress cerebro-cardiovascular events, 
and further prevent the onset of pancreatitis.

Additionally, drugs with novel action mecha-
nisms and medicinal effects need to demonstrate their 
proven efficacy in suppressing cerebro-cardiovascular 
events according to the type of the indicated dyslipid-
emia. Moreover, both short-term and long-term 
adverse reactions need to be taken into consideration 
in terms of the characteristics of each drug.

2.2. Target Population of Clinical Studies
In screening subjects for the clinical evaluation of 

antilipidemic drugs, it is essential to select a popula-
tion that is appropriate for the target indications/
effects. For the diagnostic criteria of dyslipidemic con-
ditions, including hyperlipemia (evaluated as hyper-
LDL-cholesterolemia), hypertriglyceridemia, and 
hypo-HDL-cholesterolemia, refer to the relevant clini-
cal guidelines for the corresponding region (for Japan, 
the latest version (the 2017 edition as of March 2020) 
of the Japan Atherosclerosis Society Guidelines for 
Prevention of Atherosclerotic Cardiovascular Diseases 
2017 published by the JAS). Likewise, for the diagno-
sis of familial hyperlipidemia, refer to the latest classi-
fication of primary hyperlipidemia as published by the 
Research Committee on Primary Hyperlipidemia des-
ignated by the Japanese Ministry of Health, Labor and 
Welfare.

patients with marked hypertriglyceridemia and xan-
thoma (tendon xanthoma and skin xanthoma) in 
patients with hypercholesterolemia and/or hypertri-
glyceridemia. Furthermore, hyperlipidemia is regarded 
as the most important risk factor for atherosclerosis 
that forms a basis for cerebro-cardiovascular diseases, 
which are considered as one of the major causes of 
death in Japan along with cancer. Though administra-
tion of antihyperlipidemic drugs has long been 
focused on preventing the onset and progression of 
atherosclerotic diseases, evaluating the prophylactic 
effects of these agents remains to be difficult as there is 
no evidence available to support those effects during 
the developmental stage of drugs. Therefore, the ther-
apeutic efficacy of these agents was limited to hyper-
cholesterolemia in the previous guideline.

In the meantime, the “Japan Atherosclerosis 
Society (JAS) Guideline for Diagnosis and Treatment 
of Hyperlipidemia” was first published by the JAS in 
1997 for clinical practitioners; since then, the guide-
line has been revised at 5-year intervals. Meanwhile, 
the “Guidelines for Preventing Atherosclerotic Dis-
eases,” which considers risk factors based on the evi-
dence available in Japan, was published in 2002.

In the 2007 edition of the Guidelines for Pre-
venting Atherosclerotic Diseases, “hyperlipidemia” was 
rephrased as “dyslipidemia,” and LDL-C was targeted 
as the major risk factor instead of total cholesterol. To 
date, the 2017 edition of the Guidelines for Prevent-
ing Atherosclerotic Diseases is the latest guideline for 
clinical practice published by the JAS, in which abso-
lute risks are assessed using the Suita score. Mean-
while, development and commercialization have con-
tinued for novel drugs, such as PCSK9 inhibitors and 
MTP inhibitors, and a selective PPARα modulator for 
dyslipidemia.

As described above, even with the availability of 
newly developed therapeutic modalities for dyslipid-
emia, a great number of patients are still determined 
to suffer from refractory cases of dyslipidemia, espe-
cially primary hyperlipidemia. With both Japanese 
and overseas researchers being involved, more and 
more drugs have been developed using new 
approaches, such as low-molecular compounds, 
nucleic acid medicine, antibody medicine, genetic 
treatment, and cellular treatment. In June 2016, the 
European Medicines Agency (EMA) was able to pub-
lish a guideline in developing new antilipidemic drugs 
titled the “Guideline on Clinical Investigation of 
Medicinal Products in the Treatment of Lipid Disor-
ders.” Thus, we would like to formulate a new guide-
line on antilipidemic drug development to echo the 
activity of EMA in view of achieving worldwide har-
monization.
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authorities should be consulted based on scientific 
findings such as image diagnosis.

3.1.2. Lipid Values (LDL-C, HDL-C, TG, and Non-
HDL-C)

Reduced LDL-C levels from baseline after anti-
dyslipidemic drug administration can be used as a 
major efficacy evaluation item for patients with hyper-
cholesterolemia. Regarding measurement of TG or 
HDL-C levels, data demonstrating their clinical utility 
compared with LDL-C remain to be lacking. There-
fore, when no scientific evidence for clinical efficacy is 
shown at the time of application, changes in TG and 
HDL-C should be evaluated as a secondary efficacy 
index, as opposed to the indices for evaluating other 
major medications. When LDL-C is hard to evaluate 
due to high TG levels in postprandial blood testing or 
similar situations, non-HDL-C can also be utilized as 
an evaluation item.

3.1.3. Vascular Damage (Target Organ Damage)
Important target organs that incur damage from 

dyslipidemia are the heart, brain, kidneys, and arter-
ies. In the event of such target organ damage, athero-
sclerosis-derived calcification may occur on the basis 
of vascular dysfunction. The image diagnosis methods 
hitherto established for vascular dysfunction are 
intima-media thickness (IMT) measurement of 
carotid arteries by ultrasound,computed tomography 
(CT), magnetic resonance imaging (MRI), coronary 
artery contrast radiography, intravascular ultrasound 
(IVUS), and optical coherence tomography (OCT). 
Of these measurements, applicable evaluation items 
may include changes in atherosclerotic plaque levels 
before and after drug administration by IMT and 
IVUS, remodeling by CT, and morphological evalua-
tion of coronary artery plaques.

3.1.4. Acute Pancreatitis
TG has been shown to correlate with acute pan-

creatitis1). In cases of severe hypertriglyceridemia, 
improving TG levels is considered to be an evaluation 
item.

3.2. Efficacy Evaluation Methods
3.2.1. Evaluating the Incidence and Mortality of 
Cerebro-Cardiovascular Events

In order to evaluate the incidence and mortality 
of cerebro-cardiovascular events in a clinical study on 
anti-dyslipidemic drugs, an evaluation committee 
should be established, independent of the researchers 
of the clinical study. The evaluation committee will be 
tasked to evaluate the efficacy of the test drug in rela-
tion to the incidence and mortality of cerebro-cardio-

In some cases of familial hyperlipidemia, patients 
may require higher doses of administration than usual. 
Accordingly, when setting proper drug doses and lev-
els for patients with familial hyperlipidemia, it may be 
necessary to consider performing separate tests involv-
ing only familial hyperlipidemia patients while exclud-
ing patients with non-familial hypercholesteremia 
(hyper-LDL-cholesterolemia).

Recent reports have demonstrated that pharma-
cotherapy is also an effective method in treating dys-
lipidemia in patients aged 75 years or older. Therefore, 
future pivotal clinical studies will need to include a 
sufficient number of patients, in order to possibly 
evaluate its drug efficacy and safety for a population 
aged 75 years or older. For the evaluation of patients 
aged 75 years or older, also refer to the “Studies in 
support of special populations: geriatrics” (ICH E7 
https://www.pmda.go.jp/int-activities/int-harmony/
ich/0029.html).

Patients with dyslipidemia are found to likely 
have complications such as hypertension, diabetes 
mellitus, chronic kidney disease (CKD), and cerebro-
cardiovascular diseases. Drug efficacy and safety for 
patients with these complications should be evaluated 
as necessary using subgroup analyses of clinical stud-
ies.

3. Evaluation of Anti-Dyslipidemic Drugs

In evaluating anti-dyslipidemic drugs, several 
evaluation factors affecting the clinical outcome can 
be employed, besides the changes in lipid levels.

3.1. Efficacy Evaluation Items
3.1.1. Cerebro-Cardiovascular Events and Mortality

One major objective in treating dyslipidemia is 
to suppress cerebro-cardiovascular events and prevent 
deaths. Here the term “cerebro-cardiovascular event” 
refers to a combination of four episodes: (1) cardiovas-
cular death, (2) myocardial infarction, (3) coronary 
artery revascularization, and (4) stroke. Given these 
therapeutic goals, efficacy evaluation of anti-dyslipid-
emic drugs should basically demonstrate improvement 
in total mortality. In fact, the results of many previous 
clinical studies have indicated that HMG-CoA reduc-
tase inhibitor (statin) can suppress cerebro-cardiovas-
cular events and reduce total mortality. Consequently, 
in order to evaluate the efficacy of novel anti-dyslipid-
emic drugs, observing improvements in LDL-C levels 
is considered to be an effective index. For drugs that 
improve lipid parameters other than LDL-C, it is 
favorable to demonstrate the suppression of the occur-
rence of cerebro-cardiovascular events and mortality 
before approval; otherwise, the relevant regulatory 
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tion items have been increasingly utilized: plaque lev-
els, histological characteristic evaluation, multidetec-
tor-row computed tomography, maximum intensity 
projection, coronary artery calcification, multiplanar 
reconstruction (MPR) evaluation of the stenosis level 
and plaque characteristics, and OCT and MRI evalua-
tion of vascular shape. The data on their quantitative-
ness has been accumulating. Various indices used in 
these measurement systems may possibly serve as valid 
evidence as markers of atherosclerosis progression in 
the stages of drug development, including the dose/
indication setting stage.

4. Selection of Patients 
(Age/Sex/Complication)

In general, a test population used to evaluate the 
efficacy or safety of a novel anti-dyslipidemic drug is 
selected based on the type of dyslipidemia for which 
the said drug is indicated. Additionally, a test popula-
tion should include both male and female patients at a 
proper ratio. Regarding infant patients, another chap-
ter will be dedicated for its discussion. In terms of 
evaluating both the efficacy and safety of anti-dyslip-
idemic drugs in older patients, a test population 
should include a sufficient number of subjects aged 75 
years or older.

Moreover, in order to properly evaluate the clini-
cal outcome, it is preferable to have the risk level 
within a test population be homogenized or the intra-
population risk be stratified. This makes it easier to 
interpret the test results. To perform the subpopula-
tion analysis consistent with the analysis of the entire 
test population, pivotal studies need to include a cer-
tain number of high-risk patients with conditions 
such as coronary artery disease, type 2 diabetes, CKD, 
and non-cardiogenic cerebral infarction.

Furthermore, to evaluate drug efficacy for 
patients with familial hypercholesterolemia (heterozy-
gotes and homozygotes), which is an atypical form of 
dyslipidemia, it is preferable to consider performing a 
separate clinical study while taking into account cho-
lesterol levels and genetic traits.

5. Methods and Designs of Clinical Studies

In all clinical studies, therapies for improving 
lifestyle habits (diet therapy, exercise training, etc.), as 
described in guidelines and other documents, should 
be introduced prior to anti-dyslipidemic drug inter-
ventions. Establishing enrollment criteria for clinical 
studies is important to ensure that the diagnostic pro-
cedures for the relevant disease are reliable. For 
patients who underwent treatment for other types of 

vascular events and assess each case in accordance with 
the set evaluation items.

Unlike more objective events such as death, myo-
cardial infarction, and stroke (hard endpoints), events 
more liable to subjective interpretations such as angina 
pectoris, transient cerebral ischemia, heart failure, and 
PCI/CABG (soft endpoints) need to have diagnostic 
criteria specifically defined in the implementation pro-
tocol in advance before they are used as evaluation 
items. When an event is reported, the evaluation com-
mittee should ascertain whether that event satisfies the 
defined diagnostic criteria.

3.2.2. Evaluation of Lipid Levels
In principle, fasting blood lipid levels are mea-

sured using blood samples collected following at least 
10 hours of fasting. LDL-C levels are calculated using 
the Friedewald equation, with the direct and BQ 
methods also used optionally. Non-HDL-C level sig-
nifies a sum of cholesterol contained in atherogenic 
lipoproteins other than HDL; it includes cholesterol 
contained in LDL, remnant lipoproteins, and Lp(a). 
For a population with high non-HDL-C levels, it is 
preferable to not only measure LDL-C and TG levels 
but to also evaluate specific lipoproteins, including 
remnant lipoproteins, small dense LDL (sdLDL), and 
Lp(a).

These lipid values are often evaluated based on 
either change rate or change level before and after test 
drug administration. Before collecting pre-administra-
tion blood samples, it is necessary to wash out drugs 
that may affect the efficacy evaluation of the test drug 
for an appropriate period of time. For a test drug tar-
geting lipid values other than LDL-C (e.g., HDL-C), 
the evaluation items as mentioned in Section 3.1.1 
should be included. The achievement rate of the man-
agement goal for each category after stratifying sub-
jects depending on the risk factors may also be used as 
an evaluation item.

3.2.3. Evaluation of Vascular Damage (Target Organ 
Damage)

Vascular damage in the heart, brain, kidneys, and 
large arteries is determined to be correlated with an 
increase in the incidence and mortality of cerebro-car-
diovascular diseases. Image diagnostic technology is 
found to be critical as an index for atherosclerosis pro-
gression in the target organ. The image diagnostic 
methods that have been established for the quantita-
tive evaluation of atherosclerosis, used for drug effi-
cacy evaluation, and demonstrated to correlate with 
cerebro-cardiovascular accidents are as follows: IMT, 
quantitative coronary artery angiography, and coro-
nary artery IVUS. Additionally, the following evalua-
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5.3.2. Confirmatory Trial
5.3.2.1. Evaluation of Anti-Dyslipidemic Effects as 
A Monotherapy

For drugs targeting LDL-C, placebo-controlled 
testing by monotherapy is not recommended given 
the efficacy and safety of statin, except for clinical 
studies specifically involving statin-intolerant 4) 
patients with dyslipidemia. When targeting other lipid 
values, placebo-controlled tests can also be considered; 
however, benefits of the drug should also be deter-
mined and evaluated in addition to its anti-dyslipid-
emic effects. Meanwhile, tests targeting statin-intoler-
ant patients with dyslipidemia should be separately 
examined, or they should be tested as a predesignated 
alternate therapy group within the clinical study.

To evaluate the efficacy and safety of novel anti-
dyslipidemic drugs, comparing them with already 
established therapeutic modalities is preferable. To 
select appropriate control drugs, pharmacological clas-
sifications and the type/indication of the antilipidemic 
drug should be considered. For comparison within the 
same pharmacological classification, attention should 
be paid to the administered dose of each drug based 
on its relative titer. In an anti-dyslipidemic drug trial, 
the dose and administration schedule should be prede-
termined based on the dose-finding test for the target 
population. If the evaluation of lipid values is set as 
the primary objective, the test period should last at 
least 3 months (for known action mechanisms) and 
preferably 12 months (for others). When gradually 
increasing the dose, the study protocol should be 
observed. Precautionary measures, such as changing 
the dose after a certain period suitable for evaluation, 
are required.

5.3.2.2. Evaluation of Anti-Dyslipidemic Effects 
When Used Concomitantly with Other Anti-Dys-
lipidemic Drugs

When a novel drug is used concomitantly with 
other already available drugs, the clinical study should 
involve patients unable to achieve full control with 
known drugs. Specifically, to evaluate the LDL-C-
lowering effect of the newly added secondary anti-dys-
lipidemic drug targeting hyper-LDL-cholesterolemia, 
the maximum tolerated dose of statin should be 
administered to each individual patient as designated 
by the indications/dosage of the approved pharmaceu-
tical products, except for statin-intolerant patients. In 
general, it is difficult to acknowledge combination 
therapies as first-line therapies based solely on their 
effects against LDL-C, TG, HDL-C, and non-HDL-
C. Therefore, additional data on decreased cerebro-
cardiovascular events or decreased mortality will be 
required.

dyslipidemia, setting a sufficient washout period 
should be considered prior to the single regimen of 
the target anti-dyslipidemic drug. It should also be 
noted that lifestyle habits (drinking alcohol, smoking, 
and exercise) and consumption of nutraceutical foods 
and supplements remained unchanged throughout the 
test period.

5.1. Pharmacodynamics
A pharmacodynamic study must include the 

evaluation of action mechanisms, tolerability, duration 
of action, and relevant clinical and hemodynamic 
parameters. For instance, measurements of various 
clinical test values may sometimes be necessary to 
examine blood pressure, hepatic function, renal func-
tion, immune reaction, and off-target effects such as 
complement activation. If such off-target effects are 
pointed out at an early stage of development, special 
care is required during the ensuing exploratory or con-
firmative clinical trials.

5.2. Pharmacokinetics
Special attention needs to be paid for the phar-

macokinetic interaction between the test drug and 
other drugs that may possibly concomitantly used in 
the study population2, 3). In some cases, tests targeting 
subgroups will be necessary in order to evaluate the 
changes in pharmacokinetics stemming from dietary 
contents, environmental factors like smoking, and 
genetic polymorphisms. Depending on the dynamic 
feature of the pharmaceutical product, testing patients 
with renal and hepatic dysfunction should be consid-
ered. Care is also required for an excessive increase in 
blood concentrations, delayed metabolism, and tissue 
accumulation. It is preferred to fully evaluate drug 
interactions and pharmacokinetic profiles.

5.3. Clinical Trial
5.3.1. Dose-Finding Exploratory Trial

Dose-response tests should be performed in a 
randomized, placebo-controlled, double-blind fashion. 
To establish an effective dose range and determine an 
optimum dose, at least three different doses should be 
tried for evaluation. As a primary test design, a paral-
lel-group comparison design that allocates to fixed 
doses is employed. The effects on lipid values should 
be examined independently by dose. Additionally, it is 
a must to clearly predefine administration schedules. 
Administration periods should range from 4 weeks to 
approximately 3 months (longer when necessary) and 
should be determined based on the study objectives 
and drug characteristics.
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package insert or other documentation.
Kidney: Non-clinical studies have reported renal 

toxicity in some anti-dyslipidemic drugs. In patients 
with renal dysfunction using some anti-dyslipidemic 
drugs, muscle-related adverse events may be aggra-
vated. Therefore, careful consideration is required in 
the course of development.

Muscle: Various anti-dyslipidemic drugs, espe-
cially statin, have reportedly induced an increase in 
creatine kinase (CK) accompanied by muscle pain 
symptoms. In a clinical trial intended for drug devel-
opment, it is recommended that CK levels be checked 
on a regular basis after the onset of muscle symptoms 
as part of safety evaluation. In the event of serious 
muscular disorder, which is usually not very frequent, 
post-marketing surveys and the like should be 
planned.

6.2. Safety for Cerebro-Cardiovascular Events
Clinical and non-clinical trials implemented dur-

ing the development of anti-dyslipidemic drugs make 
it possible to evaluate the safety of the test drug for 
cerebro-cardiovascular events (including cerebral hem-
orrhage). These trials are expected to include items 
capable of properly evaluating cerebro-cardiovascular 
risk profiles. To ascertain whether safety profiles are 
established for products with novel action mechanisms 
or cerebro-cardiovascular events, products belonging 
to drug classes that have been suggested to possibly 
increase certain cerebro-cardiovascular events should 
be scrutinized. Cerebro-cardiovascular risk evaluation 
should be conducted in clinical trials implemented for 
approval application or post-marketing information 
collection.

6.3. Concomitant Drugs
Active safety evaluation should be conducted for 

concomitant use with other anti-dyslipidemic drugs, 
especially for conditions that are frequently accompa-
nied by dyslipidemia. During long-term administra-
tion, it is critical to carefully scrutinize the safety of 
concomitant use with frequently used adjuvants that 
are expected to interact with the developed drug (e.g., 
sharing drug-metabolizing systems, forming a sub-
strate for the same transporter) through post-market-
ing surveys and the like.

6.4. Drugs with Novel Action Mechanisms
As pharmaceutical products target specific mole-

cules for the purpose of treating dyslipidemia, efforts 
are underway to develop monoclonal antibodies and 
nucleic acid medicines (antisense oligonucleotides, 
small interfering RNA (siRNA), etc.). The majority of 
these drugs are medium to high molecular compounds 

5.3.2.3. Effectiveness Evaluation in Clinical Out-
comes

To demonstrate its effectiveness in clinical out-
comes (especially cardiovascular diseases), it is prefera-
ble to perform a double-blind clinical study with long-
term parallel-group comparison. In this context, clini-
cal studies include international joint studies that 
involve a sufficient number of Japanese patients. Both 
superiority and non-inferiority studies are applicable. 
If there is no established cure for the target popula-
tion, a placebo-controlled study may be tolerated.

6. Safety

Anti-dyslipidemic drugs require comprehensive 
safety evaluation as they are used for long-term admin-
istration. A preclinical study for detecting/evaluating 
potential adverse events should be planned during the 
early stages of drug development (preferably by the 
time of implementing an exploratory clinical study). 
At that time, it is necessary to factor in pharmacologi-
cal safety and consider major toxicological findings. In 
conventional anti-dyslipidemic drugs, a warning was 
issued specifically for muscular disorders including 
rhabdomyolysis. Accordingly, an increase in the risk of 
a specific adverse event is a serious concern, so much 
so it may necessitate a long-term safety trial before and 
after approval.

Sometimes, it may be difficult to determine the 
safety of pharmaceutical products by only using the 
long-term safety trial implemented prior to approval. 
For instance, statin reportedly increased the new onset 
of diabetes mellitus in a meta-analysis performed in a 
cerebro-cardiovascular event-suppression study using 
statin1). Meanwhile, other reports have indicated that 
the extent of increase has varied depending on the 
type of drug. Therefore, given the properties and clas-
sification of the test drug, information on long-term 
safety risk should be gathered and evaluated as neces-
sary as part of the post-marketing collection of safety 
data.

6.1. Safety for Target Organs
To ensure the safety of individual organs, the 

results of the non-clinical and clinical trials based on 
the action mechanism of the applicable compound 
should reflect the safety information confirmed in 
other compounds. Particular caution is required for 
the following organs:

Liver: Hepatic functions should be measured and 
evaluated on a regular basis. Safety evaluation should 
be performed appropriately so that the information of 
patients with varying degrees of hepatic dysfunction 
(Child-Pugh classification) is reflected properly in the 



Yamashita et al.

1252

age, risks should be fully considered based on the 
action mechanism and major metabolic pathways. 
Moreover, the results of the non-clinical and clinical 
studies should be verified to confirm the safety of 
other compounds. Particular caution is required for 
the following organs:

Liver: One of the adverse reactions of anti-dys-
lipidemic drugs is hepatic dysfunction; hence, hepatic 
functions should be tested on a regular basis. This 
information on the patient’s hepatic condition (diag-
nosis, degree of hepatic dysfunction, etc.) should be 
included in the report.

Kidney: One of the adverse reactions of anti-dys-
lipidemic drugs is renal dysfunction; hence, renal 
functions should be tested on a regular basis. More-
over, patients with renal dysfunction are known to be 
more predisposed to muscle-related adverse events 
caused by anti-dyslipidemic drugs. For the definition 
of the degrees of renal dysfunction, ambiguous expres-
sions (e.g., mild, moderate, and serious) should be 
avoided; instead, seriousness should be represented by 
levels of estimated glomerular filtration rate (eGFR) 
or creatinine clearance.

Past history of muscle disorder: Anti-dyslipid-
emic drugs, including statin, may cause some symp-
toms accompanied by an increase in CK. Therefore, it 
is essential to check for myopathy and measure blood 
CK concentrations on a regular basis during the devel-
opment programs, clinical trials, and post-marketing 
surveys.

Past history of muscle disorder: Hypocholesterol-
emia has been reported to increase the pathogenic risk 
of hemorrhagic stroke6). Therefore, caution is needed 
when enrolling people with a past history of cerebral 
hemorrhage.

As part of the data on the test product, informa-
tion relating to subjects with organ damage should be 
recorded along with the metabolic characteristics and 
loss pathways of the test product.

7.3. Children
The efficacy and safety of antilipidemic drugs for 

children (age 15 years or younger) are yet to be fully 
elucidated. Moreover, it should be noted that children 
in their growth stage have different follow-up items 
than adults. Before use, full explanation should be 
provided to the guardian of the patient, and the 
guardian’s consent should be obtained. For consider-
ations during clinical evaluation, refer to the “Clinical 
Evaluation Considerations for Children Evaluated 
along with Adults” (Public comment recruitment 
from January 16 to February 15, 2019). Additionally, 
the Japan Pediatric Society has also been promoting 
novel drug development in the field of infantile care7); 

and are administered via injection. Accordingly, each 
individual drug may have diverse characteristics in 
terms of immune reaction, length of half-life, and 
expression of molecules relating to the target protein. 
Therefore, in accordance with the “Guideline on how 
to proceed with the formulation of study implementa-
tion protocols including post-marketing surveys etc. 
for pharmaceutical products” (Pharmacopoeia Notifi-
cation No. 0314-4; Pharmaceutical Safety Notifica-
tion NO. 0314-4, March 14, 2019), the efficacy and 
safety of these drugs should be verified based on the 
post-marketing information collection plan estab-
lished to achieve its objectives.

Furthermore, pharmaceutical products with 
novel action mechanisms may have clearly different 
pharmacological actions and safety profiles than the 
existing products. During development, the target 
population for administration should be carefully 
selected based on the accumulated data on efficacy 
and safety (e.g., targeting patients that are expected to 
benefit the most from the developed product).

7. Special Populations

While planning a clinical trial for anti-dyslipid-
emic drugs, researchers may need to consider chang-
ing the dose or administration schedule for the follow-
ing special populations compared with the more com-
mon populations.

7.1. Older Patients
Compared with the younger populations, older 

patients are more susceptible to possible threats to 
quality of life due to conditions like sarcopenia, frailty, 
and malnutrition. The goals of any dyslipidemia treat-
ment for older patients should be to prevent cerebro-
cardiovascular diseases and ultimately extend healthy 
life expectancy5).

To fully evaluate drug efficacy and safety for 
older patients, a clinical trial should be designed to 
incorporate a sizable number of older patients, espe-
cially those aged 75 years or older. As many older peo-
ple have impaired renal functions, attention should be 
paid to pharmacokinetics. Older people often have 
multiple preexisting conditions and are liable to poly-
pharmacy; therefore, further information is needed on 
the impact of concomitant drugs. Additionally, mea-
sures need to be taken for older people who tend to 
have low adherence to the dosage regimen. Preferably, 
the researcher should be able to track their administra-
tion status in the actual clinical setting.

7.2. Patients with Organ Damage
For the enrollment of patients with organ dam-
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hence, there publications should be noted.
For the criteria and treatment of pediatric dyslip-

idemia, consult with the latest guidelines of the 
respective countries. As of March 2020, pharmaco-
therapy for pediatric dyslipidemia is only recom-
mended, in principle, for Familial Hypercholesterol-
emia (FH)patients aged 10 or older who maintain 
high lipid levels after other therapies, including dietary 
guidance. They require different drugs and control 
standards than adult FH patients (aged 15 years or 
older)8).

7.4. Women
As necessary, data on how anti-dyslipidemic 

drugs affect pregnancy, unborn baby, and postmeno-
pausal biological changes should be examined. Also, 
sexual differences in pharmacokinetics should also be 
considered based on the characteristics of the pharma-
cological product.

8. Legal Bases and Relevant Guidelines

This guideline is an edited version of the 2005 
edition “Guideline on Clinical Evaluation of Antilip-
idemic Drugs” of the “Guideline on Clinical Evalua-
tion of Antihyperlipidemic Drugs” (Pharmacopoeia 
Notification No. 1-1, January 1988), which has been 
used as a standard for the clinical evaluation of antili-
pidemic drugs in Japan.

For this edition, the “Guideline on Clinical 
Investigation of Medicinal Products in the Treatment 
of Lipid Disorders” created by the EMA was refer-
enced, and discussions within the EMA were then 
noted.

To enforce this guideline, relevant guidelines and 
notifications by the International Conference on Har-
monization of Technical Requirements for Registra-
tion of Pharmaceuticals for Human Use (ICH)9) 
should be studied.
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