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Evolving Acceptance and Use of RWE for 
Regulatory Decision Making on the Benefit/
Risk Assessment of a Drug in Japan
Kinue Nishioka1, Tomomi Makimura2, Akihiro Ishiguro3, Takahiro Nonaka4, Mitsune Yamaguchi5 and 
Yoshiaki Uyama4,*

There is growing interest in the utilization of real-world data (RWD) and real-world evidence (RWE) for regulatory 
purposes. However, there are challenges in the practical utilization of RWD to provide RWE as a basis for regulatory 
decision making. This article presents the regulatory initiatives in Japan and efforts taken to promote the utilization 
of RWD/RWE for regulatory decision making at the pre- and postapproval stages of a drug. There has been a 
rapid increase in the number of RWD cases evaluated for drug safety assessment in Japan. Nevertheless, more 
regulatory experiences and considerations are necessary for the utilization of RWD in the efficacy evaluation of a 
drug. Based on past experiences, data reliability and appropriateness of the methodology for analysis are the major 
discussion points in utilizing RWD and RWE for regulatory decision making. International harmonization of regulatory 
requirements is another important area in utilizing RWD and sharing the RWE globally. We describe our perspective 
on providing RWE, which is useful for regulatory decision making throughout a drug’s life cycle.

Real-world data (RWD) and real-world evidence (RWE) have 
been actively discussed in terms of utilization for regulatory de-
cision making on the benefit/risk assessment of a drug.1,2 The 
US Food and Drug Administration (FDA) has initiated the Real-
World Evidence Program3 to evaluate the potential use of RWE in 
the regulatory setting. Final or draft regulatory guidelines related 
to RWD/RWE, such as the use of RWD/RWE for regulatory 
submissions, and general principles for conducting studies using 
the data from electronic health records or patient registries have 
also been published by many different regulatory agencies, includ-
ing the FDA and the European Medicine Agency (EMA).4–7

Similar to the FDA and the EMA, we considered RWD as data 
obtained in actual medical environment and it includes medical re-
cords, claims, data from disease registries, product registries of drugs, 
medical devices, or regenerative medical products, and the other 
healthcare data sources, such as home appliances and mobile devices. 
In Japan, the Ministry of Health, Labour, and Welfare (MHLW) 
and the Pharmaceuticals and Medical Devices Agency (PMDA) 
have worked to promote the utilization of RWD/RWE throughout 
a drug’s life cycle. In this paper, we summarize the regulatory initia-
tives in Japan for utilizing the RWD/RWE in the benefit/risk assess-
ment of a drug and describe our perspective on the future challenges 
in utilizing RWD/RWE for regulatory decision making.

JAPANESE REGULATORY GUIDELINES FOR PROMOTING 
UTILIZATION OF RWD/RWE IN A DRUG’S LIFE CYCLE
Figure 1 summarizes the history of Japan’s regulatory initiatives 
related to the RWD/RWE. Since 2014, many regulatory measures 

have been implemented to promote the utilization of RWD and 
RWE in regulatory setting. For example, in 2017, a new scientific 
advice program on pharmaco-epidemiological studies was initi-
ated for discussions with a marketing authorization holder about 
the design and plan for postmarketing studies, including a study 
utilizing RWD. In more recent years (2019 and 2020), new sci-
entific advice programs targeting the registry data and database-
based studies not only for pharmacovigilance but also for new 
drug applications were initiated. These scientific advice programs 
will offer opportunities for mutual understanding and problem 
solving between the PMDA and stakeholders, including phar-
maceutical industries, investigators, or registry holders, regarding 
studies for generating appropriate RWD and RWE.

In parallel, in the last several years, related legislation and reg-
ulatory guidelines were amended or published by the PMDA or 
MHLW to promote the utilization of RWD/RWE throughout 
a drug’s life cycle (Figure  1, Table  1).8 For example, in 2014, 
the PMDA published a guideline on pharmaco-epidemiological 
studies for drug safety assessment based on a medical informa-
tion database (see #1 in Table 1, same hereinafter). This guide-
line was the first document in Japan about the utilization of 
RWD by pharmaceutical industries. It describes points to con-
sider how pharmaco-epidemiological studies are planned and 
designed for clinical safety assessment of a drug with the second-
ary use of medical information database. In 2017, the MHLW 
published the “Basic principles on utilization of medical in-
formation database on pharmacovigilance at post-marketing 
stage” (see #2 in Table 1). This was in response to the increased 
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situations for utilizing the medical information databases for 
drug safety assessment as postmarketing surveillance, including 
the official launch of the operation of the MID-NET® by the 
PMDA in April 2018. At the same time, the ministerial ordi-
nance on “Good Post-marketing Study Practice,” which sets 
the reliability standards for postmarketing studies conducted 
by a marketing authorization holder after approval of a drug 
was amended (see #4 in Table 1) to further improve the post-
marketing pharmacovigilance in Japan. With this revision, a 
postmarketing database study was clearly defined, and relevant 
regulatory guidelines for these types of studies have also been 
published in the last few years, including the content and for-
mat of a study protocol (see #5 in Table 1), data reliability and 
quality assurance (see #6 and #8 in Table 1), validation study 
for definition of the outcome (see #10 in Table 1), and the best 
practice to develop an appropriate risk management plan of a 
drug for the investigation of a target concern based on the re-
search question (see #7 in Table 1). In December 2019, the Act 
on Securing Quality, Efficacy, and Safety of Products including 
Pharmaceuticals and Medical Devices was amended to clarify 
the utilization of RWD in pharmaceutical regulation. It stated 
that academic societies, universities, institutions, and other 
relevant organizations should make efforts to cooperate in the 
appropriate use of pharmaceuticals and other medical products 
sold by marketing authorization holders, and collect informa-
tion (including RWD) to ensure the appropriate use of pharma-
ceuticals and other medical products (see #9 in Table 1).

Furthermore, the revised “Japan Revitalization Strategy” in 
2015 adopted by the Cabinet (Cabinet decision on June 30, 

2015) promoted the use of novel clinical development meth-
odologies, more specifically by creating the clinical innovation 
network project to establish an infrastructure for clinical devel-
opment based on the disease registry information.9 Since then, 
the PMDA has worked to promote the clinical innovation net-
work project in collaboration with academia, the MHLW, and 
the Japan Agency for Medical Research and Development for 
the further utilization of registries in drug development. With 
reference to the latest situations about the utilization of the regis-
try in drug development, in case traditional randomized clinical 
trials are not feasible, such as for orphan drugs, two guidelines ti-
tled “Basic principles on utilization of registry for applications”10 
and “Points to consider for ensuring the reliability in utilization 
of registry data for applications”11 were published in 2021 (see 
#12 and #13 in Table 1). The utilization of RWD to evaluate the 
safety or efficacy of a drug for regulatory submission has also been 
encouraged when a drug was approved under the conditional 
early approval system implemented in 2017 (see #3 in Table 1). 
This was formally converted into the Act on Securing Quality, 
Efficacy, and Safety of Products, including Pharmaceuticals and 
Medical Devices in 2020 (see #11 in Table 1).

EXAMPLES OF RWD/RWE USED FOR REGULATORY 
DECISION MAKING IN JAPAN
Cases at the pre-approval stage
In Japan, some new drugs have been approved based on the eval-
uation of RWD as major evidence for the efficacy of a drug. Such 
examples are listed in Table  2. All three cases were designated 
as orphan drugs under the Act on Securing Quality, Efficacy, 

Figure 1  History of Regulatory Initiatives in Japan for the utilization of RWD/RWE in the benefit/risk assessment of a drug. GPSP, Good Post-
marketing Study Practice; RWD, real-world data; RWE, real-world evidence; Q&A, question and answer.
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and Safety of Products, including Pharmaceuticals and Medical 
Devices. The orphan drug is designated in situations wherein 
the total number of patients with the specific disease condition 
in Japan is < 50,000.12,13 Alglucosidase-alfa is a new active ingre-
dient approved for the treatment of glycogen storage disease type 
II (GSD II).14 In the review for approval, because the number of 
patients with the disease in Japan was very limited and the drug 
was already approved overseas, the benefit/risk of alglucosidase-
alfa was evaluated on the basis of safety data from a few patients 
administered this drug in Japan and the efficacy/safety data of 
foreign clinical trials with an external control of the natural his-
tory data from the independent observational study. An objective 
end point (total survival rate and survival rate without support by 
invasive ventilation) was used to compare the results between the 
observational study and the clinical trial. An appropriate patient 
population as the external control group was selected from the ob-
servational studies to match the patient backgrounds with those 
of the clinical trial population based on the inclusion and exclu-
sion criteria of the clinical trial. For the regulatory decision mak-
ing, the severity of the disease (infantile-onset GSD II develops 

symptoms and signs within the first 12 months of life, and most 
patients result in death within the first year of life due to cardiac 
or respiratory failure), the lack of existing therapies, and infeasibil-
ity of conducting randomized-clinical trials in Japan, as well as the 
methods for efficacy comparison were considered. This led to the 
conclusion that the efficacy evaluation of this drug utilizing RWD 
as an external control was useful and acceptable for approval.

In another case, argatroban hydrate was originally approved for 
the prevention of thrombosis in heparin-induced thrombocytope-
nia type 2 (HIT2).15 The results of clinical trials submitted for this 
indication were reused in the subsequent application to extend the 
use of the drug for two additional indications: preventing coagu-
lation of the perfused blood during extracorporeal circulation in 
patients with HIT2 (dialysis-HIT), and preventing coagulation 
during percutaneous coronary intervention (PCI) in patients with 
HIT2 (PCI-in-HIT).

The noninterventional data of patients as historical control 
(nonuse of antithrombin agents) were gathered retrospectively 
from sites that participated in the clinical trials. Those data were 
used to compare with data from the clinical trials. The efficacy of 

Table 1  List of regulatory initiatives in terms of amendment of legislation and guidelines relating to the utilization of RWD/
RWE in pharmaceutical regulations in Japan (https://www.pmda.go.jp/engli​sh/rs-sb-std/rs/0023.html)

# Date Issuing authority, Notification No. Title

1 Mar 31, 2014 PMDA, Reference document Guideline on pharmacoepidemiological study for drug safety 
assessment based on medical information database

2 Jun 9, 2017 MHLW, PSEHB/PED Notification No. 0609-
8, PSEHB/SD Notification No. 0609-4

Basic principles on utilization of medical information databases 
on pharmacovigilance at postmarketing stage

3 Oct 20, 2017 MHLW, PSEHB/PED Notification No. 
1020-1

Conditional early approval system for drugs

4 Oct 26, 2017 
(Enforcement in 

April 2018)

Ordinance of MHLW No. 116 Amendment of ministerial ordinance on GPSP

5 Jan 23, 2018 PMDA, Reference document Content and format of a study protocol for postmarketing 
database study

6 Feb 21, 2018 MHLW, PSEHB/PED Notification No. 0221-1 Points to consider for ensuring the reliability of postmarketing 
database study for drugs (medical devices/ regenerative 

medical products)

7 Mar 14, 2019 MHLW, PSEHB/PED Notification No. 0314-
4, PSEHB/PSD Notification No. 0314-4

Procedures for developing postmarketing study plan (originally 
published by the PMDA in January 2018)

8 Jun 19, 2019 MHLW, Administrative Notice Q&A on points to consider for ensuring the reliability of 
postmarketing database study for drugs

9 Dec 4, 2019 Act No. 145 of 1960 (Amendment Act 
No. 63 of 2019)

Amendment of the act on securing quality, efficacy and safety 
of products including pharmaceuticals and medical devices

10 Jul 31, 2020 PMDA, CRS Notification No. 0731002, CPE 
Notification No. 0731002

Basic principles in conducting a validation study on outcome 
definitions used for postmarketing database study

11 Aug 31, 2020 MHLW, PSEHB/PED Notification No. 0831-2 Conditional early approval system for drugsa

12 Mar 23, 2021 MHLW, PSEHB/PED Notification 
No. 0323-1,

PSEHB/MDED Notification No. 0323-1

Basic principles on utilization of registry for applications

13 Mar 23, 2021 MHLW, PSEHB/PED Notification No. 0323-
2, PSEHB/MDED Notification No. 0323-2

Points to consider for ensuring the reliability in utilization of 
registry data for applications

CPE, Center for Product Evaluation; CRS, Center for Regulatory Science; GPSP, Good Post-marketing Study Practice; MDED, Medical Device Evaluation 
Division; MHLW, Ministry of Health, Labour, and Welfare; PED, Pharmaceutical Evaluation Division; PMDA, Pharmaceuticals and Medical Devices Agency; PSD, 
Pharmaceutical Safety Division; PSEHB, Pharmaceutical Safety and Environmental Health Bureau; Q&A, question and answer; RWD, real-world data; RWE, real-
world evidence.
 a With the amendment of the Act on Securing Quality, Efficacy, and Safety of Products, including pharmaceuticals and medical devices in December 2019 (see 
#9), the conditional early approval system for drugs, which was originally introduced in 2017 (see #3), was formally enforced in 2020.
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argatroban hydrate in dialysis-related HIT and PCI-in-HIT was 
similar to that for the existing indication based on the appropriate 
end point, that was residual blood in the circuit of extracorporeal 
circulation and activated clotting time values (e.g., satisfactory PCI 
results and development of major acute complications), respec-
tively. In addition to the limited number of patients with the target 
disease in Japan, because argatroban hydrate has already been ap-
proved for the prevention of HIT2 and is the only drug that has 
been used in clinical practice in Japan, a retrospective evaluation of 
cases from the existing clinical trials based on RWD was useful and 
acceptable for approval.

Asfotase alfa is a new active ingredient approved for the treatment 
of hypophosphatasia.16 In the review for approval, the efficacy of 
asfotase -alfa was evaluated based on the results of a multiregional 
clinical trial, including Japan and another foreign clinical trial with 
data of the natural history of the disease retrieved from an inde-
pendent observational study used as an external control. Similar to 
the case of alglucosidase-alfa, a comparison of the results between 
the observational study and the clinical trials was based on an ob-
jective end point (mainly survival rate) in the appropriate patient 
populations (infantile-onset type hypophosphatasia) of clinical 
trials, considering the inclusion criteria of the observational study. 
An improvement by this drug in the survival rate compared with 
that in the external control group (natural history) was suggested. 
Considering the severity of the target disease (the mortality rate in 
critically ill pediatric patients is 50–100%), lack of existing thera-
pies and the objective end points (survival rate), RWD-based effi-
cacy evaluation of this drug was useful and acceptable for approval.

In addition to the cases described above, tacrolimus hydrate ap-
proved for the treatment of interstitial pneumonia associated with 
polymyositis and dermatomyositis. In this case, RWD as a histor-
ical control, such as the survival rate and progression-free survival 
rate in patients who were initially treated with a steroid monother-
apy, were submitted for comparing with those in the single-arm, 
investigator-initiated clinical trial enrolling patients who were 
initially treated with tacrolimus hydrate and steroid in combina-
tion.17 However, due to the widespread off-label combination 
use of steroids with immunosuppressive drugs in clinical practice, 
the actual number of patients collected for the historical control 
were very limited (n = 5) and could not reach the target number. 
Therefore, these RWD were not used as the major evidence for reg-
ulatory decision making. Furthermore, as a recent case, viltolarsen, 
which was a new active ingredient designated as the “SAKIGAKE” 
drug, as well as subject to conditional early approval, was approved 
in March 2020 for the treatment of Duchenne muscular dystrophy, 
a condition caused by a deletion in the dystrophin gene, amenable 
to exon 53 skipping therapy.18 A certain level of efficacy required 
for approval of the SAKIGAKE designation drug was achieved in 
the clinical trial; however, due to the limited number of Japanese 
patients in the clinical trials, the PMDA decided that more data 
collection after approval was indispensable. Therefore, it was 
planned to confirm the efficacy and safety of viltolarsen using a 
multiregional confirmatory clinical study and the registry called as 
“Remudy” (a Japanese disease registry for patients with muscular 
dystrophy).19 As in this example, more extensive utilization of the 
registry data is expected to promote drug development not only as Ta

bl
e 

2
 T

yp
ic

al
 e

xa
m

pl
es

 o
f 
a 

dr
ug

 a
pp

ro
ve

d 
ut

ili
zi

ng
 R

W
D

 a
s 

th
e 

m
aj

or
 e

vi
de

nc
e 

fo
r 

ef
fic

ac
y 

ev
al

ua
ti

on
 in

 t
he

 r
eg

ul
at

or
y 

re
vi

ew

N
on

pr
op

ri
et

ar
y 

na
m

e
In

di
ca

ti
on

R
W

D
 u

ti
liz

ed
 a

s 
m

aj
or

 e
vi

de
nc

e 
in

 t
he

 
re

gu
la

to
ry

 r
ev

ie
w

A
pp

ro
va

l y
ea

r/
m

on
th

C
at

eg
or

y 
of

 
ap

pl
ic

at
io

n
N

ot
e

Al
gl

uc
os

id
as

e
-A

lfa
 (G

en
et

ic
al

 
R

ec
om

bi
na

ti
on

)
G

ly
co

ge
n 

st
or

ag
e 

di
se

as
e 

ty
pe

 II
R

et
ro

sp
ec

ti
ve

ly
 c

ol
le

ct
ed

 n
at

ur
al

 
hi

st
or

y 
da

ta
2

0
07

.4
A 

ne
w

 a
ct

iv
e 

in
gr

ed
ie

nt
O

rp
ha

n 
dr

ug

Ar
ga

tr
ob

an
 h

yd
ra

te
H

IT
 t

yp
e 

2
R

et
ro

sp
ec

ti
ve

ly
 c

ol
le

ct
ed

 d
at

a 
of

 
ca

se
s 

at
 c

lin
ic

al
 t

ri
al

 s
it
es

2
0
1

1
.5

A 
ne

w
 in

di
ca

ti
on

O
rp

ha
n 

dr
ug

As
fo

ta
se

-A
lfa

 (G
en

et
ic

al
 R

ec
om

bi
na

ti
on

)
H

yp
op

ho
sp

ha
ta

si
a

R
et

ro
sp

ec
ti
ve

ly
 c

ol
le

ct
ed

 n
at

ur
al

 
hi

st
or

y 
da

ta
2

0
1

5
.8

A 
ne

w
 a

ct
iv

e 
in

gr
ed

ie
nt

O
rp

ha
n 

dr
ug

H
IT

, 
he

pa
ri
n
-in

du
ce

d 
th

ro
m

bo
cy

to
pe

ni
a;

 R
W

D
, 

re
al

-w
or

ld
 d

at
a.

STATE of the ART



CLINICAL PHARMACOLOGY & THERAPEUTICS | VOLUME 111 NUMBER 1 | January 2022 39

an external control of clinical trials but also for the collection of 
efficacy and safety data of a drug at pre- and postapproval stages.

Cases at postapproval stage
Drug safety assessment at postmarketing has seen the most 
advanced utilization of RWD/RWE in Japan. In a fiscal year 
2009, the PMDA initiated the Medical Information for Risk 
Assessment Initiative (MIHARI) project to develop a new drug 
safety assessment framework based on RWD.20 Since then, the 
PMDA has actively conducted pharmaco-epidemiological stud-
ies based on RWD, such as insurance claims, electronic medical 
records (EMRs), and the Diagnosis Procedure Combination 
(DPC) system, which is a comprehensive inpatient reimburse-
ment system analogous to the US diagnosis-related group 
system.20

Table 3 summarizes the recent pharmaco-epidemiological stud-
ies based on RWD conducted by the PMDA. The data sources for 
the studies were the Japanese National Claims Database (NDB) or 
MID-NET®. The NDB is a nationwide database in Japan operated 
by the MHLW, and contains the electronic claims data covering 
almost all Japanese individuals (−120 million) and special health 
check-up data since April 2009.21 MID-NET® is a new medical 
information database network that is known to be a reliable and 
valuable database in Japan and stores EMRs, administrative claim 

data, and DPC data of over 5.3 million patients (as of December 
2020) in cooperation with 10 healthcare organizations, including 
23 university hospitals or core regional hospitals.22

The purpose of these studies was to investigate the actual drug 
use or safety risks associated with a drug in clinical practice. We 
usually target not only one drug but similar types of other drugs for 
their pharmacological action related to the same indication, to ex-
amine the possibility of class effects on the risk targeted in a study. 
In particular, we conducted a study in a case where assessment 
based on spontaneous adverse event reports and other information 
made it difficult to determine the causal relationship between a 
drug and risk, and a quantitative approach was required for regula-
tory consideration.

An example is a nested case-control study to investigate the as-
sociation between G-CSF preparations (filgrastim, nartograstim, 
lenograstim, and pegfilgrastim) available in Japan and thrombo-
cytopenia in patients treated with antineoplastic agents.23 The 
study revealed a significantly increased risk of thrombocytopenia 
associated with pegfilgrastim, leading to regulatory action to re-
vise the package inserts of this drug.24 Some of these studies also 
included cases where no additional safety measures were required, 
such as those for investigating retinal detachment associated with 
fluoroquinolone,25 cardiovascular risks associated with drugs for 
hyperuricemia,26 and abnormal renal function associated with 

Table 3  List of RWD-based studies on drug safety assessment conducted by the PMDA

Research purpose 
(target events) Target drugs Data source Summary of results and regulatory actions (decisions)

Prescription survey Triptan NDB •	 A certain number of patients were suspected of 
overusing triptans

•	 Used as a reference for revising the package insert 
with more precautions

Blood coagulability DAAs
(https://doi.org/10.1007/s4344​1-020-

00247​-8)

MID-NET® •	 Improvement of the liver function by DAAs might be 
related to the fluctuation in blood coagulability in 

patients receiving both DAA and warfarin
•	 Used as a reference for revising the package insert 

with more precautions

Prescription survey Valsartan NDB •	 Identified approximate number of patients, periods 
and doses of prescriptions

•	 Confirmed that no new additional safety measures 
were required

Thrombocytopenia G-CSF
(https://doi.org/10.1002/cpt.2263)

MID-NET® •	 Increased risk of thrombocytopenia by pegfilgrastim
•	 Used as the major evidence for revising the package 

insert with more precautions

Renal dysfunction DAAs MID-NET® •	 Observed different risks of renal dysfunction among 
DAAs

•	 Confirmed that the current warning on the package 
insert was appropriate and no new additional safety 

measures were required

Retinal detachment Fluoroquinolone antibiotics NDB •	 Observed no increased risk of retinal detachment by 
fluoroquinolone

•	 Confirmed that no new additional safety measures 
were required

Cardiovascular 
events

Anti-hyperuricemia drugs NDB •	 Observed no increased cardiovascular risk by anti-
hyperuricemia drugs

•	 Confirmed that no new additional safety measures 
were required

DAAs, direct-acting antivirals against hepatitis C; NDB, Japanese National Claims Database; PMDA, Pharmaceuticals and Medical Devices Agency; RWD, 
real-world data.
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direct-acting antivirals.27 Even in such cases, it provides more con-
fidence about the adequacy of the present safety measures in real 
situations of clinical practice. Therefore, whether the study results 
are directly linked to safety measures or not, RWE enhances our 
understanding of the characteristics of drug safety and contributes 
to appropriate regulatory actions for drug safety.
Table  4 shows the ongoing studies on drug safety assessment 

based on RWD conducted by the PMDA.28 Many of these stud-
ies are planned for using MID-NET® to target various safety risks, 
such as cytopenia and hypocalcemia, in addition to liver function, 
and will provide RWE for contributing to the better drug safety 
assessment. The PMDA is currently working on the new use of 
MID-NET® data for safety signal detection/strengthening, which 
are planned to be started in early 2022. It will focus more on an 
early stage of drug safety assessment, even in a situation where no 
safety concerns are identified, rather than the later stage for signal 
confirmation where current studies focused. It is expected to detect 
safety signals earlier and contribute to more prompt safety mea-
sures for a drug.20

In addition, the PMDA has also led the research in collaboration 
with academia on validation studies of outcome definitions for 
promoting appropriate database study with a validated outcome, 
which is stated as an important consideration in the guideline ti-
tled “Basic principles in conducting a validation study on outcome 
definitions used for post-marketing database study”29 (see also #10, 
in Table 1).

For pharmaceutical industries, the PMDA has conducted sci-
entific consultations on planning the pharmacovigilance of an in-
dividual drug, including advice on study protocols and analytical 
methods. In planning the risk management plan of a drug, consid-
erations about pharmaco-epidemiological studies utilizing RWD 
are encouraged to provide the necessary scientific data on target 
safety more appropriately and efficiently in a timely manner after 
drug approval. The list of actual cases utilizing MID-NET® as the 
postmarketing study conducted by pharmaceutical industries is 
available at the PMDA website.30 Some of those are conducted in 
replacement of the traditional observational studies based on pri-
mary data collection.

CHALLENGES IN UTILIZING RWD/RWE IN THE REGULATORY 
SETTING
As described above, the PMDA has accumulated our regulatory 
experiences on the utilization of RWD/RWE for regulatory de-
cision making. The past experiences were mainly on drug safety 
assessment at the postmarketing stage and about the efficacy eval-
uation of orphan drugs. In addition, discussions regarding the ac-
ceptability of RWD and RWE for regulatory submission in the 
scientific consultation meetings have recently increased.

Based on these experiences, we recognized two important prem-
ises to use RWE for regulatory decision making (Figure 2). The 
first factor is the reliability and quality of the RWD in terms of 
accuracy, consistency, and completeness. The problematic cases re-
sulting in the retraction of published articles due to a lack of data 
reliability have been recently reported.31,32 RWD should be appro-
priately managed to provide adequate quality data for the study 
of regulatory submissions. In this regard, the guideline on data 

reliability entitled “Points to consider for ensuring the reliability of 
post-marketing database study for drugs (medical devices/ regen-
erative medical products)” was published in 2018 to draw further 
attention and guide practical considerations on data reliability in 
utilizing RWD (see also #6, in Table 1). It should be noted that 
information regarding the features and data management practices 
of RWD should be available to users before initiating an RWD-
based study. The second factor is the appropriateness of the ana-
lytical methods used in a study. This should be based on the latest 
scientific knowledge and consider the RWD characteristics. If one 
of these factors is missing, the results will be uninterpretable and 
may cause confusion in the society, that should really be avoided.

Practically, the required level of data reliability and the range of 
the required data differ depending on the purpose of utilization, 
such as how RWD is used for evaluation or assessment in the regu-
latory setting (e.g., postmarketing surveillance, external control of 
clinical trials, or supplementary information). To avoid incorrect 
interpretation or erroneous conclusions about the benefit/risk of 
a drug, RWD should be utilized with a good understanding of the 
circumstances, such as data characteristics and management, to en-
sure that it fits for the purpose of the study. Even in the case where 
data reliability and analytical methods were ensured, if actually 
collected RWD were unexpectedly less or limited, such data may 
not be used as a major evidence for regulatory decision making. 
Therefore, it is encouraged that pharmaceutical industries and/
or data holders have discussions with the PMDA in advance in 
terms of utilization strategy, especially in cases where RWD is to 
be used as a major evidence for evaluating the efficacy and safety 
of a drug, including discussions about positioning of RWD in the 
clinical data package for new drug application or data sufficiency 
for postmarketing re-examination, appropriateness of the study 
protocol and analytical plan, and data reliability of RWD. Any reg-
ulatory issues in utilizing RWD should be shared and discussed to 
understand the critical issues regarding the acceptance of the study 
results based on RWD. As described above, the PMDA provides 
various scientific consultation programs at both pre- and postmar-
keting stages for active discussions on RWD and RWE. More expe-
riences about RWD utilization in real cases through such activities 
facilitates a common understanding of the characteristics of RWD, 
including limitations for better RWD utilization in regulatory set-
ting and are useful to find out a practical solution.

From now, the use of RWD in regulatory setting will be more 
diversified in terms of utilization purposes and data types.1,33 
For RWD utilization at the pre-approval stage, orphan diseases 
would be one of the major areas in utilizing RWD as a historical 
control, because it is generally difficult to conduct a random-
ized clinical trial. However, we expect that target disease area 
and purpose of RWD utilization at the pre-approval stage could 
be more varied. For example, RWD can be utilized not only in 
orphan diseases but also in other diseases, including common 
diseases for evaluating efficacy and/or safety of an investiga-
tional drug. At the postapproval stage, we expect to increase 
postmarketing studies based on secondary utilization of RWD 
under pharmacovigilance activities. Types of RWD could be also 
varied, including registry, EMRs, and other health-related infor-
mation. RWE based on foreign RWD can be submitted to Japan, 
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although applicability of RWD to Japan and impacts of ethnic 
factors on results should be considered and be discussed with the 
PMDA in advance. In these situations, the development of more 
guidelines on RWD/RWE in Japan, such as general principles 
and data reliability standards for medical database utilization for 
new drug applications, is expected in the near future. Updating 
the existing guidelines would also be necessary for a timely re-
sponse to scientific advancement based on accumulated experi-
ences. In April 2021, the PMDA established the RWD working 
group, which comprises multidisciplinary PMDA experts from 
various offices, such as new drug review, safety, nonclinical and 
clinical compliance, medical informatics and epidemiology.8 
The RWD working group discusses all regulatory issues relating 
to RWD/RWE, such as data reliability standards and method-
ological approaches, and promotes the utilization of RWD in 
Japanese pharmaceutical regulations. This group also plays an 
active role in sharing knowledge and experiences not only within 
the MHLW/PMDA, but also with the stakeholders, including 
pharmaceutical industries, academia, and foreign regulatory 

agencies. Regulatory acceptance of new technologies, such 
as data collection by wearable devices and data handling and 
screening by artificial intelligence, would also be discussed. The 
PMDA welcomes more discussions and proposals on new regu-
latory issues that might not be covered in the existing guidelines.

Another challenge in RWD/RWE is the international har-
monization of regulatory requirements. Different regulatory 
requirements on RWD/RWE among countries/regions might 
create another hurdle in promoting its utilization and make it 
difficult to share RWE globally. The International Council for 
Harmonization of Technical Requirements for Pharmaceuticals 
for Human Use (ICH) has started to discuss RWD/RWE-
related topics, including Good Clinical Practice renova-
tion.34 Pharmaco-epidemiology discussion group of the ICH 
(PEpiDG) has also started to discuss what kinds of ICH guide-
lines are necessary and high priority for promoting efficient drug 
development and pharmacovigilance with a view to pharmaco-
epidemiological study based on RWD.35 In June 2021, the ICH 
assembly supported the proposal by PEpiDG for establishing 

Table 4  List of on-going RWD-based studies on drug safety assessment conducted by the PMDA

Research purposes
(target events) Target drugs Data source

Liver dysfunction Drugs for pulmonary arterial hypertension MID-NET®

Implementation status of the laboratory test on granulo-
cyte counts

Thiamazole MID-NET®

Exploring risk factors for decreased granulocyte counts Thiamazole MID-NET®

Digestive tube obstruction Antipsychotic therapy MID-NET®

Prescription survey Biosimilars MID-NET®

Impacts of revision on the package insert relating to 
lactic acidosis

Metformin MID-NET®

Hypocalcemia in patients with renal dysfunction Bisphosphonates MID-NET®

Prescription survey Metformin NDB

Liver dysfunction ACE inhibitors MID-NET®

Thrombocytopenia Antidepressants MID-NET®

Neutropenia Drugs for psoriasis MID-NET®

ACE, angiotensin converting enzyme; NDB, Japanese National Claims Database; PMDA, Pharmaceuticals and Medical Devices Agency.

Figure 2  Prerequisite of RWE contributing to regulatory decision making. RWE, real-world evidence.
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a new ICH guideline on the general principles for planning 
and designing pharmaco-epidemiological studies that utilize 
RWD for safety assessment of a medicine.36 The International 
Coalition of Medicines Regulatory Authorities (ICMRA) has 
also shared regulatory experiences utilizing RWE, such as ob-
servational studies on coronavirus disease 2019 (COVID-19).37 
Global sharing of accumulated experiences not only among 
regulatory agencies but also with the pharmaceutical industry, 
data holders, and academia will be important for promoting in-
ternational harmonization and establishing international stan-
dards that are scientifically reasonable and feasible in different 
countries/regions.

CONCLUSION
The PMDA will continue efforts to promote the appropriate uti-
lization of RWD/RWE in a regulatory setting. We look forward 
to more discussions, international collaborations, and further 
accumulation of regulatory experiences aimed at popularizing 
the RWE-based benefit/risk assessment of a drug.
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