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Abstract
The aim of this article is to help develop a common understanding of the current status, challenges, and future perspec-
tives of real-world data (RWD) and real-world evidence (RWE) in Japan. RWD and RWE are very widely used terms, but 
standardized definitions are lacking. Given broad and growing applications of RWD/RWE from the perspective of clinical 
development and medical affairs, the PhRMA Japan Medical Affairs Committee Working Group 1 have proposed the follow-
ing definitions: “RWD are the data relating to patient health status and/or the delivery of health care routinely collected from 
a variety of sources” and “RWE is the evidence derived from analysis of RWD.” The key challenges for RWD and RWE in 
Japan include restricted access and linkage of RWD, as well as a lack of universally accepted methodological approaches, 
which reduces the potential for patient and healthcare benefits. These challenges for RWD/RWE are by no means unique 
to Japan and similar challenges exist for countries in Europe and the USA. The quality of data and analysis, study design, 
and the transparency of reporting should be discussed more to ensure credibility and acceptance by decision-makers as the 
demand for RWD and RWE increases. The future developments around Japan’s RWD and RWE are expected to include 
improved RWD access, data linkage, and increased acceptance by decision-makers, all supported by innovative technology. 
Improvements in RWD access and database linkage will enable both public and private sectors to assemble more compre-
hensive health information in Japan.
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Key Points 

As definitions of real-world data (RWD) and real-world 
evidence (RWE) are not standardized, the PhRMA Japan 
Medical Affairs Committee Working Group 1 reviewed 
these definitions from the perspectives of clinical devel-
opment and medical affairs in Japan and propose that 
RWD is defined as “data relating to patient health status 
and/or delivery of health care routinely collected from a 
variety of sources” and RWE as “evidence derived from 
analysis of RWD.”

In Japan, challenges exist around access and linkage of 
RWD, as well as a lack of universally accepted meth-
odological approaches, which reduces the potential for 
patient and healthcare benefits.

Improvements in RWD access and database linkage will 
enable both public and private sectors to assemble more 
comprehensive health information in Japan.

1 Introduction

Today, the terms real-world data (RWD) and real-world evi-
dence (RWE) are very widely used in the medical industry, 
but they have a relatively short history of usage. Neither of 
the definitions of RWD and RWE are standardized, and the 
definitions and interpretations vary among agencies, organi-
zations and individuals. Therefore, it is necessary to clarify 
the definition for the sake of communication.

The main reason for the existence of various definitions 
is thought to be related to the differences in the intended 
purposes of use and the viewpoints from which they are 
defined. Thus, Pharmaceutical Research and Manufactur-
ers of America (PhRMA) Japan Medical Affairs Committee 
Working Group 1 (MAC WG1) organized information on 
what RWD and RWE are, considered definitions of RWD 
and RWE from the perspectives of clinical development and 
medical affairs, and proposed common definitions from the 
perspective of PhRMA Japan members. Having considered 
the definition, we decided to adopt the stance of a broad defi-
nition as this is applicable to a greater variety of purposes.

Clinical studies using RWD have been increasing in quan-
tity worldwide, and the number of high-quality observational 
studies using large-scale RWD has also been increasing rap-
idly. The results of these studies are being used for a wider 
variety of purposes. Japan has lagged far behind the USA 
and Europe in not only randomized controlled trials (RCTs) 
but also clinical studies using RWD [1–5]. In recent years, 

however, the number of observational studies from Japa-
nese academia has increased significantly [3–5]. In addi-
tion, there have been a number of governance changes, the 
Good Post-marketing Study Practice (GPSP) was revised in 
2018 to include a database study as a type of post-market-
ing study [6], at the same time the Clinical Trials Act was 
implemented [7], which tightened the standards for the con-
duct of interventional studies. In May of the same year, the 
Next-generation Healthcare Infrastructure Act (NHIA) was 
enforced [8], and it became possible for medical institutions 
to be able to provide personal medical information to certi-
fied business operators by opt-out. Since then, certified busi-
ness operators have become able to anonymize medical data 
and provide it to users, thereby promoting the use of RWD. 
As a result of these changes, the importance of observational 
studies is rapidly increasing among Japanese pharmaceutical 
companies, and companies are increasing the number of per-
sonnel involved in observational research and establishing a 
system for conducting such research. Observational research 
is a rapidly developing and evolving field in Japan.

When a pharmaceutical company conducts observa-
tional research in Japan, there can be challenges, such as (1) 
limited access to data; (2) difficulty in linking databases; 
(3) poor data quality, including missing data; (4) unclear 
guidance on the acceptability of RWD/RWE by regulators; 
(5) lack of decision criteria, standards, and guidelines for 
RWE development; and (6) items to be reported necessary 
for scientific decision-making and validation in a database 
study have not been sufficiently established. With regard to 
(4)–(6), the regulatory authorities have been making pro-
gress to a certain extent with the revision of the GPSP, noti-
fication of points to keep in mind to ensure the reliability 
of post-marketing database surveys [9], notification of the 
fundamental concept of outcome definition used in post-
marketing database studies [10], setting up a consultation 
system for the use of registries for regulatory applications 
[11], and two notifications, issued by the Ministry of Health, 
Labour and Welfare (MHLW) in March 2021, on the “Basic 
Principles on the Use of Registries in Approval Applica-
tions” [12] and “Points to Consider for Ensuring the Reli-
ability When Using Registry Data for Approval Applica-
tions” [13]. Progress has been made toward the utilization 
of RWD in some cases, but as yet it is insufficient. We have 
arranged the information under the present circumstances to 
discuss these issues.

Efforts to make more effective and active use of RWD 
are also being pursued. RWD can be integrated by a 
variety of efforts to create even more data, and with the 
progress of technology, the time is approaching when 
analysis results can be obtained quickly and multiple 
studies can be conducted simultaneously. One such initia-
tive is introduced in this article, and future prospects are 
described at the end. We hope that this article will help 
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to develop a common understanding of the current status, 
challenges, and future perspectives of the RWD and RWE, 
and contribute to future activities.

2  What are Real‑World Data (RWD) 
and Real‑World Evidence (RWE)?

The purpose of this section is to organize and review 
reports and information on RWD and RWE and provide 
definitions for RWD and RWE from the perspective of 
PhRMA Japan members. For the literature review, Pub-
Med and Ichushi-Web (a Japanese medical literature 
database) were used to search scientific literature from 
1 January 2010 to 31 December 2019 (date of search). 
The search strategy used is presented in Online Supple-
mentary Material (OSM), Fig. 1. The definitions of RWD 
were assessed from the perspective of what is included 
and what is not included. The definitions of RWE were 
examined to determine whether they included a scientific 
approach, and if so, what words were used to represent it.

2.1  Perspective from Clinical Development 
(Pre‑Launch Activities)

Purpose of use is one of the most important points when 
considering the definitions of RWD and RWE from the per-
spective of clinical development. The work of clinical devel-
opment and medical affairs departments at various phar-
maceutical companies can differ or overlap. Therefore, to 
make the following discussions easier to understand, clinical 
development is considered to be limited to pre-launch activi-
ties and medical affairs are limited to post-launch activities.

From the perspective of clinical development (pre-launch 
activities), RWD is utilized mainly for supporting evidence 
generation and as part of application data under an appropri-
ate research plan/protocol (Fig. 1). Conventional applica-
tion examples of RWD/RWE are shown in Table 1 [14]. 
However, some of these activities could be conducted as 
post-launch activities.

In addition to the examples in Table 1, the following 
examples have been initiated for the acquisition of new/
additional indications:

1. In the development of pharmaceuticals and medi-
cal devices, clinical trials for rare diseases have been 

Fig. 1  Real-world data and real-world evidence utilization by phar-
maceutical companies. (1) for development strategy; (2) for clinical 
trial design; (3) for promotion of enrolment of study participants; (4) 
for drug price calculation; (5) for expansion of indications; (6) for 

new or additional indications; (7) for identification of unmet medical 
needs, closing data gaps, and informing clinical practice. RWD real-
world data, RWE real-world evidence
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conducted as single-arm studies only for the treatment 
group, and RWD has been used as a historical control.

2. Active use of disease registries in the development of 
medical devices is already recommended and imple-
mented, and disease registries are actively used in drug 
development.

3. RWD/RWE is used for efficient development and expan-
sion of indications in the development of drugs and 
medical devices with high medical needs.

2.2  Perspective from Medical Affairs (Post‑Launch 
Activities)

From the medical affairs perspective (post-launch activi-
ties), RWD/RWE is primarily used to identify unmet 
medical needs, close data gaps and inform clinical prac-
tice (Fig. 1). Evidence is generated under an appropriate 
research plan/protocol. Unmet medical need assessment 
can concern questions around epidemiology, shortcomings 
in diagnosis, current standard of care, and remaining treat-
ment gaps—such as adherence, administration difficulties, 
real-world effectiveness, and safety. Some of these activi-
ties may be conducted by departments other than Medical 
Affairs (e.g., Pharmacovigilance, Health Outcomes) and as 
pre-launch activities. Examples of activities are:

• Post-marketing surveillance and safety measures;
• Patient benefits/risks;
• Quality of care;
• Real-world effectiveness and safety;
• Quality of life (QOL);
• Patient reported outcomes (PRO) and adherence; and
• Health technology assessment (HTA).

As noted in the previous section, some of the activities 
listed may be conducted in the post-launch setting.

2.3  Proposed Definition for RWD

The US Food and Drug Administration (FDA) defines RWD 
as follows: "Real-world data are the data relating to patient 
health status and/or the delivery of health care routinely col-
lected from a variety of sources" (Table 2) [15]. Examples 
of RWD definitions by other organizations are listed for ref-
erence in Tables 2 and 3 [16–20]. As discussed below in 
section 2.6, the FDA states that the distinction should not be 
made between RWE and non-RWE based on the presence or 
absence of a planned intervention or the use of randomiza-
tion [21]. This is the most widely held view and we support 
it. The context of this definition of RWD assumes that:

• RWD is used for a variety of purposes in addition to 
regulatory decision-making;

• There are many different types of eligible data; and
• Study designs other than conventional RCTs can collect 

RWD.

Based on the use of RWD/RWE described in Sects. 2.1 
and 2.2. above, it is considered that the definition of RWD 
matches that of the FDA, and we propose using the same 
definition of RWD as the FDA. Strictly speaking, the data 
handled are not necessarily limited to patients, and may 
include subjects at a previous stage of disease, such as 
mild cognitive impairment, or potential patients who are 
candidates for prophylactic treatment. However, while 
many pharmaceutical companies uphold a patient-cen-
tric approach, patients in this case are defined in a broad 

Table 1  Conventional application examples of real-world data/real-world evidence from the perspective of clinical development in Japan

Categories Purpose of use

Development strategy 1. Selection of the target disease
2. Incidence and prevalence of disease
3. Natural course of the disease
4. Background incidence of interesting safety events
5. Pattern of disease treatment
6. Disease burden of patients and caregivers
7. Identifying unmet needs of current therapy

Clinical trial design 1. Identifying unmet needs of current therapy
2. Understanding of potential confounders
3. Supporting documentation for the clinical trial protocol
4. Feasibility study

Promotion of enrolment of study subjects 1. Recruitment of the study subjects to clinical trials
Application dossier 1. Historical control data [14, 96]

2. Supplementary materials
Drug price calculation 1. Cost and health data to support drug pricing decisions
Expansion of indications 1. Application based on public knowledge
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sense. A patient in our definition is also considered to be 
a patient with a broad definition. "Routinely collected" is 
a key descriptive term for the concept of the real world 
and, as per FDA guidance, includes data from intervention 
studies and randomized studies, but does not include data 
from conventional RCTs (double-blind comparative stud-
ies commonly conducted as a Phase 3 study).

The proposed definition of RWD by the PhRMA Japan 
MAC WG1 is: “RWD are the data relating to patient health 
status and/or the delivery of health care routinely collected 

from a variety of sources” (i.e., the same as the FDA’s 
definition).

Sources of RWD are described in detail in later sections, 
with the definition limited to the above description.

2.4  Points to Consider When Handling RWD

RWD in Japan must be handled under the legal framework 
for using personal information, which includes the Act on 
the Protection of Personal Information (APPI) [22] and 

Table 2  Definitions of real-world data by FDA, EMA, Japanese Health Science Council, JPMA Ethical Drug Product Information Summary 
Review Committee, and joint ISPOR-ISPE special task force

DPC Diagnosis Procedure Combination, EMA European Medicines Agency, FDA US Food and Drug Administration, ISPE International Soci-
ety for Pharmacoepidemiology, ISPOR International Society for Pharmacoeconomics and Outcomes Research, JPMA Japan Pharmaceutical 
Manufacturers Association, RCT  randomized controlled trial, RWD real-world data

Organization RWD definition

FDA [15] Real-world data are the data relating to patient health status and/or the delivery of the healthcare 
routinely collected from a variety of sources

RWD can come from a number of sources, for example:
Electronic health records (EHRs)
Claims and billing activities
Product and disease registries
Patient-generated data including in home-use settings
Data gathered from other sources that can inform on health status, such as mobile devices

EMA [17] RWD are defined as “routinely collected data relating to a patient’s health status or the delivery of 
healthcare from a variety of sources other than traditional clinical trials”

Data from traditional clinical trials are especially excluded, even single-arm trials, but would incor-
porate data from pragmatic clinical trials if data were collected remotely through an electronic 
health record or other observational data source and solely under conditions of normal care

Japanese Health Science Council [18] Variety of electronic data collected in a clinical setting that can be evaluated for safety and efficacy
JPMA Ethical Drug Product Information 

Summary Review Committee [19]
Includes data based on actual practice (e.g., Receipt data, DPC data, medical records, registry), data 

from pragmatic trials and non-interventional studies that resemble the conditions of actual practice
Data may reflect some or a significant portion of the “as it is non-intervention” decisions and behav-

iors of practitioners and patients in clinical practice
Joint ISPOR-ISPE special task force [20] Data obtained outside the context of RCTs generated during routine clinical practice

Table 3  Definition of real-world data by ISPOR, ABPI, RAND, IMI-
GetReal [16]. Adapted with permission from Value Health 2017; 
20(7):858-65. Copyright© 2017 International Society for Pharmaco-

economics and Outcomes Research (ISPOR). Published by Elsevier 
Inc. All rights reserved

ABPI Association of the British Pharmaceutical Industry, EMR electronic medical record, ISPOR International Society for Pharmacoeconomics 
and Outcomes Research, PRO patient-reported outcome, QOL quality of life, RCT  randomized controlled trial, RWD real-world data

Organization RWD definition

ISPOR Data used for decision making that are not collected in conventional RCTs
ABPI Data obtained by any non-interventional methodology that describe what is happening in normal clinical practice
RAND Corporation Umbrella term for different types of healthcare data that are not collected in conventional RCTs

Comes from various sources in healthcare sector, and includes patient data, as well as data from clinicians, hos-
pitals and payers, and social data

IMI-GetReal Umbrella term for data regarding the effects of health interventions (e.g., benefit, risk, and resource use) that are 
not collected in conventional RCTs

Collected both prospectively and retrospective from observations of routine clinical practice, and include (but are 
not limited to) clinical and economic outcomes, PROs and health-related QOL

Can be obtained from many sources including patient registries, EMRs and observational studies
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related government guidelines. The legislation and related 
governance arrangements cover two important aspects. The 
first aspect is that, under the revised APPI [22], medical 
data are defined as "Special Care-Required Personal Infor-
mation" and opt-in is required for use in research. That is, 
the informed consent of the patient must be obtained to col-
lect and use the data. However, such consent acquisition is 
often not performed in routine medical care in Japan, and the 
access of private companies (e.g., pharmaceutical compa-
nies) is limited mainly to access to commercial data consist-
ing of anonymized patient data. In order to improve this situ-
ation, it is expected that it will become mandatory to explain 
to patients beforehand about the collection and use of data 
collected on a routine basis and obtain their informed con-
sent, and that improvements will be made so that it becomes 
common sense for most Japanese to cooperate with research. 
Currently, when academic researchers or academic societies 
handle medical data for the purpose of academic research, it 
is not applicable under Article 76 (1) of the APPI [22], and 
obtaining prior patient consent is not essential.

The second aspect is the anonymization of RWD. That is, 
under the NHIA, medical institutions can provide business 
operators certified by the competent ministries and agen-
cies (e.g., Cabinet Office; Ministry of Education, Culture, 
Sports, Science and Technology; MHLW; and Ministry of 
Economic, Trade and Industry) with medical data without 
patients opting-in, if they used the “opt-out” procedure. 
This allows certified business operators to collect individual 
patient data directly from healthcare providers and link all 
the data at an individual level. This law has the potential to 
dramatically boost research using RWD. In December 2019, 
the Life Data Initiative (LDI; as a “Certified Anonymizing 
Medical Data Producer”) and NTT DATA Corporation (as a 
“Certified Business Operator Handling Medical Data”) were 

certified for the first time, operating since January 2020 [23]. 
More recently, in June 2020, the Japan Medical Association 
Medical Information Management Organization (J-MIMO) 
was designated a “Certified Anonymizing Medical Data 
Producer,” and Integrated Clinical Care Informatics, Inc. 
(ICI) and NS Solutions Corporation, a “Certified Business 
Operator Handling Medical Data,” respectively [24]. How-
ever, it should be noted that no major commercial database 
vendors, such as the Japan Medical Data Center Inc. (JMDC) 
or Medical Data Vision Corporation., Ltd (MDV), have been 
certified at this time. MDV collect anonymized medical 
data from medical institutions, but the government does not 
evaluate whether the anonymized medical data meets their 
standards. There is a potential risk that these commercial 
databases may be judged inappropriate for use. Hopefully, 
more certified business operators will operate soon and the 
environment handling RWD will be improved.

2.5  Available RWD Sources

In order to accurately define or correctly understand RWD, 
it is essential to consider the data sources available and the 
study designs that collect RWD. The FDA illustrated some 
of the data sources in their definition of RWD (Table 2) [15]. 
However, study designs are not referred to in the FDA’s defi-
nition of RWD, but are mentioned in their definition of RWE 
(Table 4) [15]. Here, we first consider the data sources for 
RWD, and the study designs that collect RWD are discussed 
in section 2.6.

There are various data source classification methods, and 
new data sources will be created in the future. It is difficult 
to list all RWD sources, but “records of health, medical data 
and personal information (e.g., occupation, annual income) 
obtained from procedures that may occur in daily life” is 

Table 4  Definitions of real-world evidence by FDA, EMA, Health Science Council, JPMA Ethical Drug Product Information Summary Review 
Committee, and joint ISPOR-ISPE special task force

EMA European Medicines Agency, FDA US Food and Drug Administration, ISPE International Society for Pharmacoepidemiology, ISPOR 
International Society for Pharmacoeconomics and Outcomes Research, JPMA Japan Pharmaceutical Manufacturers Association, RWD real-
world data, RWE real-world evidence

Organization RWE Definition

FDA [15] Real-world evidence is the clinical evidence regarding the usage and potential benefits or risks of 
a medical product derived from analysis of RWD

RWE can be generated by different study designs or analyses, including but not limited to, rand-
omized trials, including large simple trials, pragmatic trials, and observational studies (prospec-
tive and/or retrospective)

EMA [17] RWE is defined as the information derived from analysis of RWD
JPMA Ethical Drug Product Information 

Summary Review Committee [19]
Derived from RWD; since RWE may be subject to various biases, careful handling is required 

when using it in advertising materials
Joint ISPOR-ISPE special task force [20] Obtained from analyzing RWD
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considered to be applicable to most. It should be noted that 
possible procedures in daily life may include intervention or 
randomization, as stated by the FDA (see Sect. 2.6).

Examples of RWD data sources are provided in Table 5. 
Primary data are data collected for study purposes and 
secondary data are data collected for purposes other than 
research. Hybrid data includes both primary and secondary 
data.

2.6  Study Designs that Can Collect RWD

The results of a literature review and a series of stakeholder 
interviews reported on the research designs that could col-
lect RWD. Fifty-three percent of respondents stated that 
research designs other than RCTs would collect RWD [16]. 
Note that responses saying research designs other than RCTs 
included the responses saying other than conventional RCTs 
(this term is considered to refer to the double-blind compara-
tive study commonly conducted in Phase 3).

The FDA refers to study designs as described in an article 
by Sherman and others [21] and in their published defini-
tion of RWE (Table 4) [15]. The FDA’s view is summarized 
below:

• The distinction should not be based on the presence or 
absence of a planned intervention or the use of randomi-
zation (the most important matter).

• Real-world research and the concepts of a planned inter-
vention and randomization are entirely compatible.

• Randomization other than conventional RCTs (double-
blind comparative study) is a study design that collects 
RWD.

• Pragmatic clinical trials and large simple trials collect 
effectiveness data, not efficacy data.

• Pragmatic clinical trials are encouraged to be designed 
to be flexible.

• Large simple trials are encouraged to broaden the selec-
tion criteria and, if possible, to use claims data.

As mentioned above, we believe that "study designs other 
than conventional RCTs can collect RWD" and the follow-
ing are examples of research designs that can collect RWD:

• Large simple trials;
• Pragmatic clinical trials;
• Observational studies; and
• Supplements to RCTs.

However, there is still controversy as to whether or not 
RWD/RWE is generated when considering individual exam-
ples other than RCTs. For example, data from pragmatic 
RCTs are considered to be RWD/RWE, while data from 
conventional RCTs are not. Therefore, we did not refer to 
the exemplified study designs as designs that collect RWD, 
but rather as designs that can collect RWD.

Figure 2 is very useful in understanding the differences 
between the definitions of the current RWD, and shows the 
difference in the data sources handled.

Table 5  Data sources for real-world data

EMR electronic medical record, QOL quality of life

Categories Examples

Main data sources EMRs
Insurance claims and payments
Drug registries, disease registries
Data generated by patients, including household use
Data collected from other sources that report health conditions, such as mobile devices
Health survey
Medical institutions and clinicians
Social media
Pharmacy data
Clinical database

Primary data Healthcare services and clinical trials
Data obtained from within medical institutions (e.g., clinical observations; procedures, tests, and prescribed drugs; and 

interviews, surveys, and QOL assessments)
Data obtained outside medical institutions (e.g., community interviews or surveys; wearable devices; home measure-

ment equipment for blood pressure, blood sugar, and blood oxygen; and patient-reported outcomes)
Secondary data Medical records (paper, electronic) during individual patient care

Medical care fee claims involving pecuniary exchange
Data collected by the government on a daily basis (e.g., birth, death, marriage, divorce, and address details [in some 

countries]; vaccination records; results of disease screening; cancer registry; occupational health; and other)
Hybrid data Data containing both primary and secondary data



466 K. Hiramatsu et al.

2.7  Proposed Definition for RWE

The FDA defines RWE as “clinical evidence regarding the 
usage and potential benefits or risks of a medical product 
derived from analysis of RWD” (Table 4) [15]. Definitions 
of RWE by other organizations are also listed in Table 4 
[15, 17–20]. RWE is not merely a result of the accumula-
tion of RWD, but rather the result of scientific assessment 
under an appropriate research plan. The FDA and the joint 
special task force between the International Society for 
Pharmacoeconomics and Outcomes Research (ISPOR) 
and the International Society for Pharmacoepidemiology 
(ISPE) both use the term analysis to describe a scientific 
assessment. On the other hand, as described in Sects. 2.1 
and 2.2, our activities are broader than those of the FDA, 
and we often analyze RWD for the purposes of HTA, dis-
ease burden of patients and caregivers, selection of the 
target disease, natural course of the disease, incidence 
and prevalence of the disease, background incidence of 
interesting safety events, and recruitment of clinical trial 
subjects. We consider these to be RWE, and propose a 
definition of RWE as follows:

The definition of RWE by PhRMA Japan MAC WG1: 
“RWE is the evidence derived from analysis of RWD.”

Clarifying the definition of RWE allows us to clearly 
set out the scope of RWE in our activities and avoid 
miscommunication.

2.8  Points to Consider When Developing RWE

Analysis for the purpose of RWE is challenging. Whilst 
randomization in RCTs can reduce group bias, including 
unobserved factors, many studies using RWD cannot control 
for bias due to the study design. Therefore, it is important 
to use statistical methods to adjust for confounding factors 
after data collection is complete. Although there are some 
statistical methodologies for dealing with bias (e.g., pro-
pensity-score matching, instrumental variables), they cannot 
control for unobserved confounding factors or make very 
strong assumptions. Thus, when interpreting RWE, bias, 
confounding factors and study limitations should be care-
fully considered. When reporting results, either in a study 
report or a published manuscript, it is necessary to clearly 
state how potential confounding factors and biases were con-
sidered and addressed and describe the study limitations. 
When RWE is described as a material for healthcare profes-
sionals, it is essential that the study limitations are clearly 
specified.

2.9  Databases in Japan

Details on Japanese databases are described in the report 
“Fiscal year 2018, Research and Survey of Drug Discov-
ery Needs toward the Creation of Innovative Therapeutic 
Drugs” by the Japan Health Science Foundation [18], the 

Fig. 2  Real-world data definitions and data sources. Adapted 
from Makady et  al. [16] with permission from Value Health 2017; 
20(7):858-65. Copyright© 2017 International Society for Pharmaco-
economics and Outcomes Research (ISPOR). Published by Elsevier 
Inc. All rights reserved. EMR electronic medical record, LST large 
simple trial, Obs. Observational, PAES post-authorization efficacy 

study, PASS post-authorization safety studies, PCT pragmatic clini-
cal trial, RCT  randomized clinical trial, RWD real-world data, EMA 
Europe Medical Agency, FDA US Food and Drug Administration, 
ISPOR the International Society of Pharmacoeconomics and Out-
comes Research, ISPE the International Society of Pharmacoepidemi-
ology
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Office of Health Economics (OHE) report (Data Govern-
ance Arrangements for Real-World Evidence in Japan) 
[25], and the “Database Survey Applicable to Clinical 
Epidemiology and Pharmacoepidemiology in Japan” by 
the Pharmacoepidemiology and Database Task Force of 
the Japan Society of Pharmacoepidemiology [26], which 
are very helpful.

The following sections describe the major databases in 
Japan, broken down by major data source types.

2.9.1  Registries

A registry, sometimes called a “disease registry,” “patient 
registry,” or “disease registry system,” is a system that col-
lects and registers detailed data about patients with a par-
ticular disease from many medical institutes. There are two 
types: the first in which a research question is determined 
in advance and necessary data is collected according to a 
research plan; and the second in which a research question 
is not determined in advance and data are widely collected, 
set later, and necessary data are extracted and used. Par-
ticipation is obligatory for some registries and voluntary for 
others. The advantage of a registry is that it often collects 
disease-specific clinical and outcome information.

There is a Clinical Innovation Network (CIN) project [27] 
led by the MHLW and promoted by the Japan Agency for 
Medical Research and Development (AMED). The CIN pro-
ject aims to revitalize the clinical development of new drugs 
and medical devices in Japan by utilizing patient registries 
and cohort studies for clinical development.

The main objectives of the CIN are as follows:

• To establish CIN promotion centers to promote the use of 
patient registries and support efficient clinical develop-
ment of pharmaceuticals and medical devices in Japan;

• To collect information on patient registries in Japan, 
build and publish a search system for such information, 
and operate it continuously; and

• To provide information and consultation to researchers, 
companies, and patients concerning the construction and 
utilization of patient registries.

In the past, each registry was operated by a different 
organization and information was not centralized, making it 
difficult for researchers and companies to use it for clinical 
development. However, a major achievement of the CIN is 
the centralization of information and the development of a 
registry search system. The registry search system has a rich 
search function, and approximately 500 patient registries in 
Japan are available [28]. In addition to free-text searching, 
searches can be carried out by ICD-10 classification of the 
target disease or disease region, the presence or absence of 
image data, genome data, and omics data.

The CIN aims to improve the efficiency of medical 
research and development. The intended use of the registries 
in the CIN are summarized in Table 6 [29]. The key disease 
registries in Japan are described below:

1. National Cancer Registry
This is a mandated registry under the “The Act on Promo-

tion of Cancer Registry” [30]. The National Cancer Registry 
is a system in which all patients diagnosed with cancer are 
registered, and the National Cancer Center tabulates, ana-
lyzes, and manages the data [31]. Information on more than 
850,000 cases is collected annually. Data on the prevalence, 
mortality, survival, and clinical practice of cancer necessary 
for planning and evaluation of cancer countermeasures in 
Japan have been aggregated and analyzed. The results of 
aggregation and analysis are published on the National Can-
cer Center website and the Cancer Statistics Digest (cancer 
statistics digest) of the Japanese Journal of Clinical Oncol-
ogy (Journal of the Japanese Society of Clinical Oncology).

Table 6  The intended use of registries in Clinical Innovation Network [29]

Purpose Contents

1 Market research Considering the possibility of developing products based on the number of patients and regional 
distribution

2 Development of clinical trial plan Develop a highly accurate clinical trial plan based on the number of patients expected to partici-
pate in the clinical trial and their natural history

3 Investigating the feasibility of clinical trials Study highly accurate feasibility based on the number of clinical trial candidates and the 
expected number of clinical trial candidates

4 Clinical trial recruitment Effectively incorporate patients from patient panels into clinical trials and studies as candidates
5 Control group data for clinical trials Understand the natural history of the patient and use it as control group data for clinical trials (at 

the time of additional indications)
6 Intervention group data Data from off-label use as intervention group data in regulatory applications
7 Post-marketing surveys Grasp of the occurrence of adverse drug reactions
8 Study of clinical trial optimization Optimization of the use of drugs and medical devices in clinical practice, measurement of medi-

cal economic effects, and evaluation of clinical trial costs
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2. National Clinical Database (NCD)
The Japan Surgical Society’s NCD was created in coop-

eration with ten surgical societies, mainly the Japanese 
Surgical Society, in order to understand the current state of 
surgical care in Japan [32–34]. Over 1.5 million cases are 
entered annually, covering more than 95% of the operations 
performed by general surgeons in Japan. It has also become 
possible to evaluate surgical risks based on big data, and 
a system that displays surgical risks instantly by inputting 
patient information and surgical procedures on the inter-
net (risk calculator) has started operation. It is also possible 
to compare the results of each institution with the national 
average, which has helped improve medical care at indi-
vidual institutions. In addition to surgery, it also functions 
as cancer data registry, and national data on breast cancer, 
pancreatic cancer and liver cancer are being collected.

3. Japan CardioVascular Surgery Database (JCVSD)
The JCVSD is divided into adult and congenital sections. 

The purpose of the JCVSD is to conduct nationwide research 
on the types and risks of cardiovascular surgery performed 
in Japan, and the degree of difference in the risks of surgery 
between patients with good preoperative conditions and 
those with severe conditions [35, 36].

4. J-DREAMS
The Japan Diabetes compREhensive database project 

based on an Advanced electronic Medical record System 
(J-DREAMS) has constructed a database of diabetes patients 
in Japan [37]. J-DREAMS is studying ways to improve the 
quality of diabetes treatment in Japan by grasping the actual 
conditions of diabetes treatment and investigating what kind 
of patients are prevalent and what kind of treatment is best 
for which patients [38]. The system is operated jointly by 
the National Center for Global Health and Medicine and the 
Japan Diabetes Society.

5. JROAD, JROAD-DPC
The Japanese Registry Of All Cardiac and Vascular 

Diseases (JROAD) is a disease registry whose objective 
is to conduct a survey on the actual conditions of cardio-
vascular treatment in Japan and to prepare basic data for 
improving the quality of cardiovascular treatment based 
on the obtained data [39, 40]. As one of its projects, 
JROAD-DPC, a database of medical care from admis-
sion to discharge, is being constructed for cardiovascular 
diseases (e.g., acute coronary syndromes, cardiac failure) 
in diagnosis procedure combination (DPC) participating 
facilities [41]. Over a 4-year period, a total of 3.6 million 
data items were collected, including 160,000 myocardial 
infarction cases and approximately 500,000 heart failure 
cases. The secretariat is established in the National Cer-
ebral and Cardiovascular Center and it is operated by the 
Japanese Circulation Society (JCS). The limitations of 
JROAD-DPC include: that readmission due to hospitaliza-
tion in the same hospital is traceable, but readmission due 

to hospitalization in other facilities is difficult; that there is 
a dissociation between the general clinical classification of 
ST-segment elevation myocardial infarction and the clas-
sification possible by DPC; and that information on the 
index of severity is scarce except for myocardial infarction 
(Killip classification) and heart failure (New York Heart 
Association classification). Currently, only members of 
the JCS have access to the data, but the JCS have begun to 
consider allowing companies to access it.

6. Japan Stroke Data Bank
The Japan Stroke Data Bank is a database designed to 

understand the actual state of stroke care in Japan [42, 43]. 
More than 150,000 cases have been accumulated and it is 
operated by the National Cardiovascular Center.

7. J-CKD-Database
The objective of the J-CKD-Database is to build a com-

prehensive nationwide chronic kidney disease clinical effi-
cacy database that enables longitudinal studies, such as 
prognostic surveys [44, 45]. It is operated by the Japanese 
Society of Nephrology.

8. National Database of Rheumatic Diseases in Japan 
(NinJa), NinJa-BioBank

NinJa is a database established to investigate the degree 
of improvement in the condition and physical function of 
patients with rheumatoid arthritis in Japan through drug 
treatments and orthopedic interventions, and the occurrence 
of various adverse events; data on more than 15,000 patients 
have been accumulated. NinJa is operated by Sagamihara 
National Hospital [46]. The NinJa-BioBank conducts trans-
lational research using synovial membrane and bone marrow 
blood, while expanding the research system using tissues 
that can be collected at the time of joint surgery for rheuma-
toid arthritis patients, with the aim of clarifying the patho-
physiology of rheumatism, which remains even after drug 
treatment. It is implemented as a joint project mainly by the 
National Hospital Organization (NHO).

9. SCRUM-Japan
The SCRUM-Japan project studies genetic changes 

in cancer in order to deliver optimal therapeutic drugs to 
patients [47, 48]. Using the latest high-quality genetic panel 
tests, researchers simultaneously study multiple cancer-
causing genetic changes, including rare changes, to deter-
mine which treatment is best for each patient and which 
new drug trials can be registered. Two projects are under 
way: LC-SCRUM-Asia (formerly LC-SCRUM-Japan) for 
patients with lung cancer and MONSTAR-SCREEN (for-
merly GI-SCREEN-Japan) for patients with a wide range of 
solid tumors. It is operated by the National Cancer Center 
East Hospital. As of 2018, collaborative research has been 
conducted with 17 pharmaceutical companies, with a further 
three companies joining in the last 2 years (OSM, Fig. 2) 
[49]. Research representatives have started discussions with 
the Pharmaceuticals and Medical Devices Agency (PMDA) 
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and MHLW on the criteria required for the approval of new 
drugs.

10. Japan Trauma Data Bank
The Japan Trauma Data Bank collects and analyzes 

trauma data to improve the quality of trauma care [50–52]. 
It is operated by the Japan Society for Acute Medicine and 
Japan Injury Association.

2.9.2  Insurance‑Based

Administrative claims databases utilize statements sent 
from medical institutions to health insurance societies for 
billing purposes. These statements, describing procedures 
performed and drugs used, are referred to as “Receipts” in 
Japan. The advantage of health insurance claims data is high 
patient traceability. For medical practices that are eligible for 
reimbursement to an individual, even if the medical institu-
tion is different, all data are aggregated into the individual’s 
Receipt data. Disadvantages include few clinical test results, 
low reliability of “death” data, and an overwhelmingly small 
number of elderly people. In Japan, attempts to apply health 
insurance claims databases to clinical research have been 
slow. At present, health insurance claims databases have 
been gradually developed, and their application in clinical 
research is becoming popular. The strength of Receipt data 
and DPC data is that they are relatively easy to integrate 
with data of other facilities because it is a common format 
nationwide, unlike EMR data.

1. National Database of Health Insurance Claims and 
Specific Health Check-up (NDB)

The NDB is a huge database built by MHLW based on 
the “Act on Assurance of Medical Care for Elderly People” 
[53–55]. It has collected anonymized Receipt information 
and specific medical examination/health guidance informa-
tion (i.e., clinical test data, interview data, and health guid-
ance for metabolic syndrome check-ups) from all over Japan 
since 2009. MHLW began providing NDB data to third par-
ties in 2013, and makes NDB data available to researchers 
with restrictions. To date, data disclosure to private com-
panies has not been conducted, but it has been decided to 
disclose by the Japanese Government and preparations are 
underway to implement this.

The strengths of NDB are that the target population 
includes almost all people in Japan, it covers almost all 
insured medical care, and it collects data from insurers to 
ensure the traceability of patients even when patients visit 
different hospitals. The NDB is one of the largest and most 
comprehensive databases in the world, and it is character-
ized by a large amount of data on the elderly. On the other 
hand, the use of NDB data has disadvantages, such as no 
information on death, a strict application system, a long time 
required from approval of use to data acquisition, difficulty 

in data handling, and limitations of the data itself (lack of 
information to adjust patient risk and severity).

2. JMDC Claims Database (Insurance-Based)
The insurance-based JMDC Claims Database has col-

lected Receipt data from health insurance societies since 
2005, and nearly half are linked to specific health examina-
tion data [56, 57]. It is provided by JMDC for a fee and can 
also be used by private companies. The cumulative popula-
tion is about 5.6 million (as of June 2018). A unique ID is 
assigned to each patient so that patients can be followed up 
longitudinally even if they have been transferred to another 
hospital or visited multiple institutions. Unlike NDB data, 
there is also family identification, so it is possible to link 
pregnant women and their children. Weaknesses are that the 
number of patients included is smaller and less generalizable 
than that of the NDB, that the data are from health insur-
ance societies only and do not include data from the medical 
care system for the elderly in the latter stage of life, and that 
laboratory data are not available.

3. Medi-Scope
Medi-Scope is a specific health examination and recep-

tion database provided for a fee by JMIRI, and is also avail-
able to private companies [53, 58]. Data have been collected 
since 2010 and include almost all items (except for organ 
transplants and comments) for all Receipt types (including 
dental Receipts). The cumulative patient number is about 
6.66 million (as of 2018). Similar to the JMDC claims data-
base, a unique identifier is assigned to each patient, and 
patients can be followed longitudinally even if they have 
been transferred to another hospital or visited multiple insti-
tutions. A distinct advantage from the JMDC database is the 
abundance of data items. The downside, like the JMDC, is 
that the database is relatively small, and since there are only 
health insurance union data, it does not include data from 
the medical care system for the elderly.

2.9.3  Hospital‑Based

Hospital-based databases integrate EMRs, Receipts, and 
DPC data held by medical institutions. Advantages include 
more detailed data, such as daily data and laboratory test 
results. Disadvantages are that it is difficult to integrate data 
from different medical institutions when patients are treated 
at more than one medical institution, and that follow-up is 
often impossible when patients are transferred.

1. EBM Provider®
EBM Provider® is a medical care database provided to 

industries for research purposes by MDV for a fee [53, 59]. 
It is a database of inpatient and outpatient care for acute 
care institutions, and data have been collected since 2008. 
Currently, a database of medical information collected 
from more than 750 acute-phase medical institutions and 
a database limited to about 250 medical institutions with 
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permission for secondary use are being constructed. The 
advantages are that the actual number of patients exceeds 
29 million (overlapping counts for visits to multiple medi-
cal institutions; 29.84 million as of December 2019; 10.45 
million from 1 January 2018 to 31 December 2018), which 
is larger than that of the JMDC database, that the data of 
the late-stage elderly are included, and that laboratory data 
are available for about 10% of the subjects. The weak-
nesses are that the target patients are limited to data on 
patients with serious diseases who visit acute-phase medi-
cal institutions, that the follow-up period for patients is 
shorter than that of the JMDC, and that it does not identify 
patients and cannot track patients across hospitals, such as 
transfers, because the MDV collects anonymized data at 
each DPC hospital.

2. Medical Information Database Network (MID-NET)
The PMDA operates the MID-NET as part of its work 

on safety measures for pharmaceuticals [53, 60, 61]. The 
MID-NET cooperates with 23 hospitals and has collected 
data since 2009; it currently has information on approxi-
mately 4 million patients. Data extraction is requested from 
each medical institution on demand and submitted in the 
Standardized Structured Medical Information eXchange 
(SS-MIX) 2 format. The data include test value results in 
addition to the Receipt data. Advantages include near-real-
time information availability, data quality control, and data 
reliability. Weaknesses are that it is small and not generaliz-
able, making it unsuitable for research on rare diseases.

3. RWD database
The Health, Clinic, and Education Information Evalua-

tion Institute (HCEI), based on a contract with local govern-
ments nationwide, has been collecting anonymized medical 
data since 2003 [53, 62]. The data currently consist of medi-
cal examination records for about 150,000 students from 
120 local governments in nine grades (first grade elemen-
tary school to third grade junior high school), reception data 
for about 19 million students from 174 medical institutions 
nationwide, DPC data, and EMR data. Real World Data, Co., 
Ltd. has been commissioned by HCEI to support the con-
struction and operation of the database [53, 63, 64]. Efforts 
are being made to improve the quality of medical care and 
public health through surveys on the actual conditions of 
medical care, the effects of drugs, and safety.

4. Medical Information Analysis Databank (MIA) and 
NHO Clinical Data Archives (NCDA)

The NHO has been operating the MIA since 2010, which 
has accumulated Receipt and DPC data from all 143 NHO 
hospitals and has also been operating NCDA since 2016, 
which are secondly available in SS-MIX 2 format [53, 65, 
66]. Access to MIA and NCDA is restricted to staff of the 
NHO or those who conduct a collaborative study with the 
staff of the NHO. Approval needs to be obtained by the 

NHO, before a collaborative study can be conducted with 
the staff of the NHO [65].

5. Tokushukai Medical Database
The Tokushukai group consists of about 340 medical 

and nursing care facilities including 70 hospitals [67] and 
is capable of unifying information management within the 
group [68]. Clinical research is being conducted using an 
integrated database of collected Receipt data, DPC data, and 
EMR information since 2009.

6. DPC Database
The DPC system was introduced in 2003 based on a Cabi-

net decision and is a comprehensive evaluation system for 
medical fees for acute inpatient care. DPC is a diagnosis 
group classification unique to Japan, and is also a calcula-
tion method of medical expenses according to classification 
that is defined by the patients, diagnosis, and procedure. It 
determines the hospitalization cost per day for each clas-
sification. The DPC Research Institute collects anonymized 
DPC data from medical institutions after obtaining indi-
vidual informed consent from DPC hospitals nationwide, 
and provides the data to researchers [69]. The number of 
hospitals using the DPC system is 1,730 (as of April 2018), 
and other hospitals calculate medical expenses by the con-
ventional piece-rate method. The data collected by the DPC 
Data Research Team, supported by the Health and Labour 
Sciences Research Grants, exceeds 7 million cases per year. 
Hundreds of clinical research papers utilizing the DPC data-
base have been published. The DCP database is one of the 
most successful sources of RWD in Japan and has had the 
greatest impact on healthcare [70].

7. Electronic Medical Record (EMR) Database
EMR data can acquire information such as vital signs, 

blood test results, and image diagnosis data. Databases 
derived from EMRs are expected to have more useful infor-
mation to adjust for confounding factors due to the structur-
ing of text data in medical records. For example, a validation 
study can be conducted by comparing Receipt data (adminis-
trative claims) with EMRs as the gold standard for databases 
that store both EMRs and Receipt data, such as the database 
owned by Real World Data, Co., Ltd. In addition, although 
it is necessary to use the disease name with Receipt or DPC 
data in order to extract patients with chronic renal failure, the 
estimated glomerular filtration rate can be accurately defined 
using EMR data. For this reason, a database is being con-
structed in which data derived from an EMR is introduced 
in addition to Receipt and DPC data.

2.9.4  Pharmacy‑Based

Pharmacy-based databases use prescribing statements (or 
“Prescribing Receipts”) sent to the health insurance socie-
ties. There are four types of Receipt: inpatient, outpatient, 
dental, and prescribing. The advantage of the Prescribing 
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Receipt data is that the prescription and the prescribing 
record can be regarded as almost identical, since a prescrip-
tion in Japan is effective for only 4 days. The disadvantage is 
that Prescribing Receipt data do not include the results of the 
clinical test, the diagnosis, or the reason for the prescription.

1. IQVIA National Prescription Audit (NPA) data
IQVIA NPA data is a Prescribing Receipt database man-

aged by IQVIA Solutions Japan Co., Ltd., with data sources 
of approximately 9,200 dispensing pharmacies throughout 
Japan [53]. It covers about 18.7% of the outside prescription 
of Japan. Data items include drug names, quantities, dosage 
and administration, as well as patient age and gender.

2. Japan Medical Information Research Institute (JMIRI) 
Pharmacy Claims Database (DB)

JMIRI Pharmacy Claims DB is a dispensing Receipt data-
base with a source of about 2550 dispensing pharmacies 
from all over Japan managed by the JMIRI [53, 71]. Data 
items include information on drugs, quantities, dosage, and 
administration, as well as the name of the department to 
which the prescribing physician belongs and the classifica-
tion by the number of beds.

2.9.5  Others

Personal Health Records (PHRs) include information about 
an individual’s health, medical care, and nursing care. Cur-
rently, the government is working on the utilization of medi-
cal data, mainly PHR, with the aim of providing excellent 
services suited to the health condition of individuals by man-
aging and utilizing their own information in a chronological 
manner over a lifetime.

In the PHR model that the Ministry of Internal Affairs 
and Communications has been researching since 2016, each 
person first acquires an application that matches his or her 
life stage. Applications are distributed by the affiliates and 
organizations involved. Through these applications, personal 
medical and health information is collected in chronologi-
cal order with the informed consent of the user. AMED has 
solicited the development of PHR applications, and several 
PHR models have been adopted and are being implemented. 
In the future, such data will be used as a database.

In addition to the government-led PHR initiative, some 
private companies directly obtain health information from 
patients and potential patients and build databases for com-
mercial use. The advantage of using these data is that it 
is possible to obtain information on the patient’s condition 
other than at the time of visit and admission, and to obtain 
subjective outcomes from the patient.

1. National Health and Wellness Survey (NHWS)
The NHWS is a patient database based on the question-

naire for general consumers over total 2 million persons of 
the main ten nations managed by Social Survey Research 
Information Co., Ltd. Data collection began in 1998 (2008 

for Japanese data), and a questionnaire survey of more than 
250,000 adults is conducted every year [53, 72]. Data ele-
ments include prevalence, diagnosis, and treatment of more 
than 165 diseases and conditions, as well as information on 
QOL, work productivity and activity impairment, severity 
and comorbidities, drugs used, and attitudes and behaviors 
toward medical care.

2. Subject Volunteer Database
This database is managed by 3H Medi Solution Inc. and 

is based on information from about 750,000 members (as of 
February 2021) registered in their clinical trial information 
site, established in 2009 [73]. Data items include informa-
tion on past history, current illness, drugs used, and blood 
sampling data.

2.10  Available RWD Databases in Japan

The Japan Society for Pharmacoepidemiology’s “Pharma-
coepidemiology and Database Task Force” has investigated 
the characteristics of databases applicable to clinical epi-
demiology and pharmaceutical epidemiology in Japan, and 
they are available in Japanese and English at the following 
links:

http:// www. jspe. jp/ mt- static/ FileU pload/ files/ JSPE_ 
DB_ TF_J. pdf"  (Japanese)
http:// www. jspe. jp/ mt- static/ FileU pload/ files/ JSPE_ 
DB_ TF_E. pdf (English)

Table 1 in the OSM summarizes the databases available 
in Japan, including the database name, summary of content, 
administrator, total number of registered patients, and data 
period, as reported by the Committee on Drug Epidemiology 
as of 25 September 2019 [53].

3  Challenges for RWD and RWE in Japan

The objective of this section is to outline the key chal-
lenges that RWD and RWE present for Japan and to review 
approaches that can address them.

3.1  Access to RWD in Japan

Access to RWD such as administrative claims data, national 
health check-up data, DPC data, and EMR data are restricted 
in Japan. A recent Office of Health Economics (OHE) report 
outlines the current state of data governance arrangements 
in Japan for these types of insurer/hospital-based RWD 
[25]. Attention should have been paid to compliance with 
both the APPI [22] and the “Ethical Guidelines for Medi-
cal and Health Research Involving Human Subjects (Ethical 
Guidelines)” [74] when trying to access RWD in Japan to 
conduct a study. When using routinely collected medical 

http://www.jspe.jp/mt-static/FileUpload/files/JSPE_DB_TF_J.pdf
http://www.jspe.jp/mt-static/FileUpload/files/JSPE_DB_TF_J.pdf
http://www.jspe.jp/mt-static/FileUpload/files/JSPE_DB_TF_E.pdf
http://www.jspe.jp/mt-static/FileUpload/files/JSPE_DB_TF_E.pdf
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data that has not been anonymized, the APPI stipulates that 
informed consent should be obtained from study subjects 
due to handling “Special Care-Required Personal Informa-
tion” [22]. The Ethical Guidelines [74] provide explanations 
when applying the APPI [22] to clinical studies, especially 
observational studies (e.g., descriptions of handling of per-
sonal information in protocols and the handling of personal 
information acquired in association with the implementa-
tion of studies [including safety control measures]). In the 
“Ethical Guidelines for Human Medical Research Guidance” 
document [75], the term “personal information” appears 
more than 300 times, showing that the protection of personal 
information is a significant matter. The APPI [22] and Ethi-
cal Guidelines [74] have complemented each other so far.

The “Ethical Guidelines for Medical and Health Research 
Involving Human Subjects” [74] and the “Ethical Guide-
lines for Human Genome and Gene Analysis” [76] were 
integrated on 23 March, 2021. The reasons for this were 
that the procedures set forth in both guidelines have many 
common points, and that many studies have been conducted 
in compliance with both guidelines. The integrated ethical 
guidelines, the “Ethical Guidelines for Life Science and 
Medical Research Involving Human Subjects (Integrated 
Ethical Guidelines)” [77], inherit the privacy principles and 
procedures of the Ethical Guidelines [74]. The APPI [22] 
and the Integrated Ethical Guidelines [77] also complement 
each other with regard to the protection of personal informa-
tion in clinical research.

Legislation and related governance arrangements in 
Japan cover two important aspects: first, patient consent for 
collecting and using routinely collected data, and second, 
anonymization of routinely collected data. The APPI does 
not apply to the use of personal information, when academic 
researchers or academic societies handle medical data for the 
purpose of academic research (article 76 of the APPI [22]). 
As a result of this, the majority of this type of RWD in Japan 
is only open to academic researchers and societies. The pri-
vate sector only has access to commercially available data-
bases which use anonymized medical data. Specifically, the 
most frequently used commercial databases are the JMDC 
Claims Database, Medi-Scope, and EBM provider® (admin-
istrated by MDV). These databases are generally smaller 
compared with databases provided by the MHLW available 
to academic groups (e.g., NDB, DPC database, long-term 
care insurance database). Like many other countries, this 
means that a lower volume of research than maybe optimal 
is carried out by the private sector, which could have other-
wise been beneficial to Japanese patients and public health.

In addition, regarding the protection of personal informa-
tion, there is an issue that applicable laws are different for 
each research entity. Private businesses (e.g., private uni-
versities, academic societies, private hospitals, and private 
companies) need to comply with the APPI [22], government 

administrative organs and national research institutes need to 
comply with the “Act on the Protection of Personal Informa-
tion for Administrative Organs,” independent administrative 
agencies and national universities need to comply with the 
“Act on the Protection of Personal Information for Independ-
ent Administrative Agency,” and local governments, public 
universities, public research institutions, and public medical 
institutions need to comply with the “Personal Information 
Protection Ordinance.” When medical data are handled by 
academic researchers or academic societies for the purpose 
of academic research, the APPI [22] is not applicable, but it 
may be applicable to other acts and ordinance, and therefore 
judgment needs to be made individually, and attention needs 
to be paid to applicable laws.

The General Data Protection Regulation (GDPR), a new 
European initiative for the protection of personal informa-
tion, is a rule for the processing and transfer of personal 
data, which sets stricter rules than those set forth in the “Per-
sonal Information Protection Act” in Japan. In the European 
GDPR, public interest in data utilization takes precedence, 
whereas in Japan, public interest does not prevail.

3.2  Linkage of Databases in Japan

Another challenge for RWD is the ability to link different 
databases. A single database may have limited outcomes. 
Therefore, linking data from several databases pertaining 
to an individual can add considerable value. For example, 
the NDB does not contain mortality data, so linking this 
database to one with mortality information would create a 
more comprehensive dataset. An existing capability could 
be extended by developing and enabling central linkage 
of different datasets. In 2006, the MHLW started the SS-
MIX, which enables medical institutions to share EMR. The 
PMDA’s MID-NET has used this to establish a linked EMR 
and health insurance claims database, which also includes 
DPC and specimen test results. Like many other countries, 
there remain key challenges around linking data due to 
patient anonymity and consent and the fact that there are 
multiple database custodians.

In 2018, the NHIA was implemented to improve data 
linkage and governance. In accordance with the NHIA, so 
far, the Cabinet Office and other organizations certified LDI 
and J-MINO as business operators that collect, organize, and 
anonymize medical data and provide anonymized medical 
data, and also certified NTT Data Inc., ICI, and NS Solutions 
as business operators that collect and handle anonymized 
medical data entrusted by LDI or J-MINO. Whether this will 
lead to a set of nationally agreed and implemented standard 
rules to optimize interoperability of health record systems 
is still unknown [25].
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3.3  Evaluation of RWD

Administrative and claims data sources have the advan-
tages of being free from recall bias, providing easily 
accessible data and usually being relatively large in size. 
The weaknesses of these data are the lack of information 
on potential confounders, disease detail, and the uncer-
tainty of diagnosis [78–80]; misclassification can also be 
a problem.

RWD should be evaluated as “fit for purpose” based not 
just on the quality of the data, but also on its relevancy of 
the data [81]. A “fit for purpose” evaluation depends on 
the context of the research question that is being answered 
and how the characteristics of the data impact the resulting 
RWE. A particular RWD source may be fit for purpose in 
one setting but not suitable in another context. The qual-
ity of the data can depend on the accuracy, completeness, 
provenance, and transparency of any data processing (i.e., 
how the data moves from the point of collection into the 
databases). Relevancy considers whether the RWD are 
representative of the population of interest, and whether 
critical data fields representing covariates and outcomes 
of interest are present (or can be derived from present data 
fields).

In Japan, the MHLW is under an obligation to main-
tain up-to-date and accurate records of the NDB and DPC 
databases. Ultimately, it is important for researchers to 
understand the characteristics and limitations of any data-
base they work with and to validate outcomes and conduct 
sensitivity analyzes where appropriate.

3.4  Acceptance of RWD/RWE

As discussed above, there is growing interest in the use 
of RWD from various parties; however, there are barriers 
to the perceived credibility of both RWD and RWE [78]. 
For example, to demonstrate treatment effect, traditional 
RCTs are seen as the gold standard for clinical evidence, 
having high internal validity. Randomization minimizes 
the chance of bias from patient selection, treatment assign-
ment, and outcome evaluation. Most RWE studies, which 
are often based on data from claims databases and EMRs, 
lack randomization. Patients receive treatment based on 
routine care and therefore comparing outcomes of patients 
receiving different treatment is subject to confounding 
bias. Although RWE studies have higher external validity 
than RCTs, internal validity is low, which can be a concern 
for decision-makers.

For decision-makers to fully accept the potential of RWE, 
results and the process leading to these results need to be 
transparent. RWD can vary in quality and content, and the 
study design and analysis need to be appropriately executed.

There is a lack of universally accepted methodologi-
cal standards, although we do now see growing support to 
adopt common standards and guidelines for various aspects 
of RWD/RWE.

3.5  Standards and Guidelines for RWE Development

The FDA are leading the drive for the use of RWE, publish-
ing a framework outlining the implementation of the RWE 
program at the end of 2018 [82]. The FDA’s framework 
looks at how RWD is defined, collected and analyzed, and 
also provides guidance on RWE study designs.

Outside of the regulatory space, ISPOR and ISPE are 
actively working to improve the standards and practice of the 
collection and analysis of RWD. Their work includes recom-
mendations on good procedural practices for confirmatory 
treatment effect RWE studies [83]. The recommendations 
include the following:

1. A priori declaration that a study is confirmatory or 
“hypothesis evaluating” (i.e., study is testing explicit a 
priori hypotheses in a specific population) or explora-
tory (i.e., study primarily serves as a step to learn about 
possible treatment effectiveness).

2. Post a confirmatory study protocol and analysis plan on 
a public study registration site prior to conducting the 
study.

3. Publish confirmatory study results with attestation of 
conformance with or deviation from the original study 
protocol and analysis plan.

4. Provide opportunities to replicate confirmatory studies.
5. Perform confirmatory studies on different data sets than 

the one used to generate the hypotheses to be tested.
6. Authors should work with individuals to address meth-

odological criticisms of their study.
7. Include key stakeholders in designing, conducting and 

disseminating the research.

3.6  Reporting Standards

The ISPOR/ISPE group have also worked to develop report-
ing guidelines with the aim to reproduce and facilitate 
validity assessment for database studies [20]. They include 
recommendations on the reporting of scientific decision-
making during database study execution to enable potential 
replication, which would facilitate a robust assessment of 
the validity of these types of studies. Specific parameters for 
reporting to increase reproducibility include:

1. Data source: provider, extraction date, sampling, source 
data range, data type, linkage, cleaning, and any data 
model conversion;
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2. Study design, including diagram;
3. Inclusion/exclusion criteria, study entry date, sequenc-

ing of exclusions, enrolment window, codes, care set-
ting, and washouts;

4. Exposure definition, type of exposure, and risk window;
5. Reporting on follow-up time, follow-up window, and 

censoring criteria;
6. Reporting on outcome definition, event date, codes, and 

frequency;
7. Reporting on covariate definition, including time win-

dow;
8. Reporting on control sampling; and
9. Statistical software used.

The REporting of studies Conducted using Observa-
tional Routinely-collected Data (RECORD) statement gives 
guidance on the reporting of studies that have been con-
ducted with routinely collected health data (RWD) such as 
administrative claims, EMRs, and disease registries [84]. 
The RECORD statement builds on the STrengthening 
the Reporting of OBservational studies in Epidemiology 
(STROBE) guidelines, which focus on reporting recom-
mendations for observational studies in epidemiology [85].

3.7  Summary

There are challenges for RWD around data access and link-
age, and for RWE there are challenges around its acceptance 
by decision-makers. These challenges for RWD/RWE are by 
no means unique to Japan and similar challenges exist for 
countries in Europe and the USA. As the demand for RWD 
and RWE increases, we need to focus on the quality of data, 
data relevance, the quality of analysis, study design, and the 
transparency of the entire process and reporting to ensure 
credibility and acceptance by decision-makers.

4  Future Perspectives

4.1  Advent of the Era of Rapid and Simultaneous 
Generation of Multiple RWEs

Research using RWD has been conducted in the USA since 
the 1980s. In Japan, until the middle of 2000, RCTs were 
frequently performed in the field of hypertension and other 
areas. The DPC started in 2003 as a tool for comprehensive 
payments, and in 2006 the DPC Data Research Team sup-
ported by the Health Science and Labour Research Grants 
began to actively conduct clinical research using DPC data 
(including more patient information than US Medicare, such 
as height, weight, smoking history, and stage of cancer). 
There have been hundreds of clinical studies using DPC data 
to-date, making it the most widely reported RWD sources 

in Japan. Since 2010, the government and medical socie-
ties have made significant moves to improve the environ-
ment for clinical research using RWD, and the number of 
available RWD databases (NDB, information on nursing 
care Receipts, and disease registries managed by medical 
societies) has increased, as well as the use of existing RWD 
databases. In the latter half of the 2010s, the CIN project, 
led by MHLW and promoted by AMED, was started, the 
environment for efficient clinical development in Japan was 
improved, and the utilization of patient registries and cohort 
studies for clinical development was promoted. Along with 
the revision of the GPSP Ordinance, the MID-NET opera-
tion started to be used for post-marketing surveys conducted 
by pharmaceutical companies in addition to research con-
ducted by medical institutions.

Research using RWD has become active in Japan, pri-
marily because of the high cost of conducting RCTs and 
because RCTs are often impractical in terms of ethics and 
feasibility. Research using RWD has been expanding, mainly 
in academia, to compensate for the lack of RCTs. At present, 
in order to efficiently carry out clinical development and 
post-marketing surveillance, we are at the stage of work-
ing on the utilization of patient registries and cohort studies 
for clinical development and the utilization of MID-NET. 
Research using RWD in patient registries and cohort studies, 
as well as other RWD databases, is expected to increase in 
the future, including in the private sector.

The issues of RWD and RWE in Japan are pointed out 
in section 3 as follows: (1) access to RWD; (2) linkage of 
databases; (3) evaluation of RWD; (4) acceptance of RWD/
RWE; (5) standards and guidelines for RWE development; 
and (6) reporting standards. Furthermore, the following 
challenges are also pointed out: (1) missing data; (2) the 
need for computable phenotypes; (3) lack of standardization; 
(4) interoperability issues with proprietary health informa-
tion systems; and (5) data quality [86–88].

The following are our proposals and predictions of future 
prospects for Japan after the environment surrounding RWD 
and RWE has been improved and these issues have been 
resolved.

Access to RWD and Data Quality

• Ultimately, we would like to see that all Japanese peo-
ple provide informed consent, including electronic 
informed consent, for the use of data collected in 
routine clinical practice, taking pride in cooperating 
in research and understanding the benefits of doing 
this. There have been issues with implementing this 
approach so far. First, patients may not have sufficient 
knowledge regarding the handling of personal informa-
tion and research ethics, while in other cases the sig-
nificance of providing data is not clear and patients may 
not be aware of the benefits of research using RWD. 
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In an attempt to resolve these issues, the Japanese 
government have adopted an approach whereby busi-
nesses can anonymize personal information; however, 
this approach uses a large amount of resources (e.g., 
time, cost, and labor). In addition, this approach may 
lead to higher RWD usage fees, a loss of immediacy 
of data utilization, and a lack of important information 
being collected. Instead, we propose that the Japanese 
government implement measures such as education 
to the public on personal information and research 
ethics, as well as the use of research, which could 
increase understanding and cooperation. The resources 
required for data anonymization would be reduced and 
the anonymization work would be simplified, and the 
resources could instead be used for education and get-
ting informed consent. The costs associated with edu-
cation and informed consent may be lower than those 
required for anonymization, thereby leading to a more 
effective use of resources. By realizing these measures, 
more RWD will be generated, and databases may be 
increasingly accessible to the private sector, allowing 
for faster creation of higher quality RWE.

Database Linkage

• We would also like to see Japan become one of the most 
advanced digital nations in the world and adopt a system 
to store RWD, such as medical information, linked to an 
individual identifier, similar to that used in Estonia [89, 
90]. We propose that medical data from an individual 
patient, which may exist separately in different databases, 
be linked by a national identifier (My Number) to cre-
ate a large, high-quality, lifetime health record for each 
person. The MHLW has started a new project in 2021, 
in which everyone can use a My Number Card instead 
of a health insurance card at a medical institution, and 
they are working on making this available at almost all 
medical institutions by 2023 [91]. This movement will 
provide impetus for our proposal to link RWD data with 
My Number. With informed consent and the use of My 
Number, data can be linked much more easily. Innova-
tive information technology will allow for an inclusive 
system that can link large amounts of data with imme-
diate access, while maintaining data security. Medical 
information in databases is tied to My Numbers, and data 
are shared by multiple medical institutions. Thanks to 
this system, they can receive appropriate treatment based 
on the medical data. If a person suddenly falls ill while 
traveling within Japan and goes to a local hospital, as a 
result, the labor, time, and cost for linking the databases 
of the RWD can be greatly reduced, and the overall uti-
lization of the RWD can be facilitated. As a result, all 
Japanese people will be able to fully benefit from the use 

of digital technology and RWD, and their quality of life 
will be improved.

• We propose that the My Number identifier be also 
linked to family information. This allows the relation-
ship between the onset of hereditary diseases and family 
history can be studied with reliable information.

• We propose that the right to use the internet be guaran-
teed to all people in Japan, and a system be established 
in which all people can input necessary personal health 
data, which is used for treatment and diagnosis. PHR 
data are appropriately incorporated into the EMR of the 
medical institution.

• We propose that international standardization of medical 
care databases be advanced. At the same time, informa-
tion and communication technology (ICT) will make it 
possible not only to integrate with RWD databases in 
Japan, but also with overseas RWD databases, enabling 
the creation of RWE from RWD from both Japan and 
overseas. This leads to generating RWE that cannot be 
created from only Japanese RWD. For example, although 
the relationship between drug exposure and adverse 
effects in pregnant women, fetuses, and newborns are 
often inconclusive in conventional database studies in 
Japan due to the small number of cases, the number of 
cases that can be evaluated through integrated analysis 
with the similar databases in other Asian countries can 
be increased, and the accuracy of the analysis results can 
be improved.

RWD Evaluation, RWD/RWE Acceptance

• We propose that the use of RWD and RWE in the devel-
opment of pharmaceuticals and medical devices be dis-
cussed by industry, government, academia and patients, 
and there be clear guidance from MHLW that is consist-
ent with guidance from regulatory authorities in other 
countries. This guidance has enabled pharmaceutical 
companies to reduce development costs and obtain faster 
approval of new drugs, thereby increasing their contribu-
tion to patients and society.

Innovation of Supporting Technology

• We would also like to see that ICT and rapidly evolving 
digital health technologies allow the necessary RWD to 
be extracted and linked from a variety of RWD databases 
and quickly prepared for analysis. This greatly increases 
the amount of data that can be handled and the speed 
of research. Large ICT companies will contribute to the 
innovation of these supporting technologies. The abil-
ity to do several complex things at once will change the 
way we think about research. From the era in which one 
study using RWD creates RWE for one purpose, to the 
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era in which one study attempts to analyze and compre-
hensively interpret RWE from various angles and simul-
taneously creates a large amount of RWE.

• We would also like to see that RWD, which are updated 
daily, are used to create RWE in real time. This will lead 
to an era of monitoring changes in RWE. Real-world 
impacts can be examined in real time for the true effects 
expected (e.g., decreased mortality by anticancer drug), 
and the impact on medical care and society can be evalu-
ated more directly.

Research Framework using RWD

• Research using RWD is not limited to conventional cor-
porate sponsored studies and investigator-initiated stud-
ies, but will be diversified to include collaborative study 
among academia, contract research organizations, appli-
cation companies, patient groups, local public bodies, 
such as prefectures and cities, and research institutions 
outside of Japan, and research using RWD has become 
more popular.

Indicators Used in Medical Affairs

• RWD, RWE, or their effects on them will be among the 
indicators used in the activities of Medical Affairs.

Various efforts are needed to reach the future prospects 
described above. An example of the challenge and the 
response to the problem are considered.

The Observational Health Data Sciences and Informatics 
(OHDSI) project is considered an effective solution tool for 
big data standardization and the utilization of RWD. OHDSI 
is an international voluntary open science community that 
promotes large-scale observational medical data analysis 
using a common data format [92]. OHDSI supports the joint 
development of evidence to promote better healthcare and 
aims to create a world where observational research pro-
vides a comprehensive understanding of health and disease. 
OHDSI was launched in the USA in 2014 and now has par-
ticipants worldwide. Although it is open, medical data are 
protected by each participating organization, and personal 
information is not released outside the participating organi-
zations. In just 5 years since its inception, the OHDSI global 
network has grown to include an estimated more than 600 
million individuals with the exception of duplicate counts 
[93]. Following in the footsteps of Europe, China, and South 
Korea, a new community was established in Japan in the 
autumn of 2019 [94]. The OHDSI project uses the Obser-
vational Medical Outcomes Partnership (OMOP) Common 
Data Model [95], which organizes disparate medical data in 
a common format for easier analysis.

The common data format, the opt-out, and the anonymous 
processing of RWD promoted by the government are effec-
tive means to solve the current problems. On the other hand, 
with regard to the former, the merits of data standardization 
are obvious, but if the standardization is carried out exces-
sively, it becomes impossible to collect data that is not appli-
cable to the standardized items, and there is a risk that the 
collection of data becomes worse because it takes time and 
effort to create data in a new format. Rather, in order to make 
it easier to collect data, there is an opinion that it is better to 
secure a certain degree of freedom in data formats and richer 
data can be aggregated by ICT and digital health technology. 
In the latter case, there is also a concern that the anonymiza-
tion of data will result in higher costs for the collection and 
use of RWD, resulting in less data being available.

In the case of Japan, the major issues that need to be 
resolved are the promotion of linkage among existing RWD 
databases (e.g., linking NDB and mortality data) and the 
creation of a system in which patients opt-in on a daily basis 
and cooperation is obtained from most Japanese people for 
the collection and use of data collected on a daily basis.

The larger and more complex the RWD database 
becomes, the more it tends to draw attention and aware-
ness to the technical theory of database handling and to lose 
consciousness of the contribution to patients. Care must be 
taken to ensure that this never happens.

5  Conclusions

Research using RWD is increasing in Japan and provides 
important additional evidence for the purpose of drug devel-
opment, understanding patient outcomes and disease, and 
medical decision-making. There are challenges in Japan 
regarding access to RWD sources and linkage of different 
databases, and various efforts are being made to address 
these issues. The OHDSI project is one of those efforts, 
using a common data format to facilitate data analysis of 
large observational studies internationally.

Developments in Japan’s RWD and RWE are expected in 
the following areas:

• RWD access Opt-in will become entrenched in society, 
creating richer, less biased RWD datasets that will be 
accessible to pharmaceutical companies and enable faster 
creation of higher quality RWE.

• Database linkage A system for storing RWD such as 
medical information linked to a “My Number” identifier 
is being adopted, and linkage between databases will be 
facilitated resulting in more informative databases being 
constructed.

• Innovation of supporting technology ICT and digital 
health technologies enabling rapid data preparation 
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for analysis. This will greatly increase the amount of 
data that can be handled, increasing the overall speed 
of research. The way of thinking about research has 
changed, where one study can attempt to analyze data 
from various angles and comprehensively interpret it. 
We are in the era of rapid and simultaneous creation of a 
large amount of RWE.

Finally, it should be noted that although technical theories 
dealing with databases tend to attract attention and aware-
ness, it is necessary to keep in mind that awareness of con-
tributions to patients should not be lost.
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