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Abstract

Purpose To examine the trends and characteristics of industry-sponsored drug clinical trials registered in the JapicCTI (Japan
Pharmaceutical Information Center Clinical Trials Information) in 2010-2018.

Methods A data set of 3116 clinical trials registered from Jan. 2010 to Dec. 2018 were analyzed. Fundamental characteristics
of the clinical trials were analyzed by 3-year time periods. The analysis was also focused on 3 therapeutic areas: cardiovas-
cular, mental health, and oncology.

Results Of all the trials (2010-2018), 74.7% were conducted in Japan only; the rate decreased from 82.8 to 65.3% over the
3 time periods. Most trials were phase 3 trials, which comprised 44.1% of the trials. Small trials (anticipated number of
1000 or fewer participants) made up 94.0% of the trials. Oncology trials (29.5%) were the most common type and involved
more phase 1 trials than mental health and cardiovascular trials (33.6% vs 14.5% and 11.5%, respectively). Oncology trials
composed the smallest proportion of trials conducted in “Japan only” at 57.3% vs 81.0% and 83.1% for mental health and
cardiovascular trials, respectively (p <0.001). The median of the anticipated number of participants in mental health trials
were larger than those in cardiovascular and oncology trials (p=0.001). Mental health trials were more likely to permit
children under age 15 (10.9% vs 4.9% for cardiovascular and 1.2% for oncology). Oncology trials were more likely not to
set an upper age limit (89.8% vs 51.4% for cardiovascular and 41.7% for mental health). Cardiovascular and mental health
trials were more likely to be conducted as “double blind” (42.4% and 47.1%, respectively vs 16.7% for oncology).
Conclusion During this time, the majority of industry-sponsored trials in Japan were phase 3 trials, Japan only and small
trials. There were differences in clinical trials among the 3 therapeutic areas: size of the trial, globalization, phase, age of
participants, blinding.
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Introduction
! Department of Social Pharmacy, Graduate School
of Pharmaceutical Sciences, Chiba University, 1-8-1 L. .. . . .
Inohana, Chuo-ku, Chiba-shi, Chiba 260-8675, Japan A clinical trial is one of the critical elements for innovative
rug development, therefore ensuring its transparenc
2 Japan Pharmaceutical Information Center, 2-12-15 Shibuya, drug _p, .en. a,nd nsuring its P R y
Shibuya-ku, Tokyo 150-0002, Japan and accessibility is important. Globally, the International
Commiittee of Medical Journal Editors (ICMIJE) has intro-
3 Department of Clinical Medicine, Graduate School . .. . ( . . )
of Pharmaceutical Sciences, Kitasato University, 5-9-1 duced a policy requiring prospective registration of phase
Shirokane, Minato-ku, Tokyo 108-8641, Japan II-1V trials for publication of research articles in its member
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journals, to prevent selective publication and selective
reporting of research outcomes [1, 2]. Further, the World
Health Organization (WHO) established the International
Clinical Trials Registry Platform (ICTRP) in 2005 [3]. The
International Federation of Pharmaceutical Manufacturers
and Associations (IFPMA) published a position paper enti-
tled, “Joint Position on the Disclosure of Clinical Trial Infor-
mation via Clinical Trial Registries and Databases” in 2005
with the Japan Pharmaceutical Manufacturers Association
(JPMA), European Federation of Pharmaceutical Industries
and Associations (EFPIA) and Pharmaceutical Research
and Manufacturers of America (PhRMA) [4], committing
to the transparency of clinical trials sponsored by their mem-
ber companies and to registering all the clinical trials with
patients. In response to these global movements of clini-
cal trial registration, the Japan Primary Registries Network
(JPRN) has become a data provider of the ICTRP Search
Portal [5]. The JPRN is hosted by the National Institute of
Public Health, Japan and is composed of three registries:
Japan Pharmaceutical Information Center Clinical Trials
Information (JapicCTI) [6], Japan Medical Association
Center for Clinical Trials UMACCT) [7] and the University
Hospital Medical Information Network Clinical Trials Reg-
istry (UMIN-CTR) [8]. In addition to these three registries,
Japan Registry of Clinical Trials (jRCT) joined the JPRN in
2019 [9]. The contents of all the registries are publicly avail-
able and cross-searchable through the portal site of JPRN.

Clinical trials conducted in Japan can be divided into two
major categories: (1) clinical trials for new drug application,
which are sponsored by the industry, conducted in conform-
ity with the Japanese Pharmaceuticals and Medical Devices
Act, and (2) academic clinical trials for which industry is
not a major sponsor. The former clinical trials for new drug
application sponsored by the industry have been registered
in JapicCTI in Japan, aligned with the efforts of promoting
clinical trials registration of IFPMA [4] and Japanese Min-
istry of Health, Labour and Welfare [9].

Previous studies have examined the trends and the
characteristics of the clinical trials registered in national
clinical trials registries, the ClinicalTrials.gov in the USA
[10-14], the Australian-New Zealand Clinical Trials Regis-
try (ANZCTR) in Australia/New Zealand [15], the clinical
projects in Finland [16], and academic trials of IMACCT
in Japan {17, 18]. As over 10 years have passed since the
establishment of the national clinical trial registry—JPRN in
Japan, the characteristics of the industry-sponsored clinical
trials have not yet been well examined.

The aim of the study was to examine the trends and char-
acteristics of industry-sponsored drug clinical trials which
were registered in the JapicCTI in 2010-2018. We also ana-
lyzed the data focusing on the clinical trials in three major
therapeutic areas (cardiovascular, mental health, and oncol-
ogy) contained in the registry.

Materials and Methods
JapicCTI Dataset

The JapicCTI [5] is the clinical trial registry maintained
by the Japan Pharmaceutical Information Center. Sponsor
companies can enter data through a web-based data entry
system. The clinical trials registered with the JapicCTI
meet specific criteria for content, quality and validity,
accessibility, unique identification, etc. of the WHO cri-
teria [19] and also meet ICMIJE requirements.

A data set of 3534 clinical trials registered from Jan. 1,
2010 to Dec. 31, 2018 in the JapicCTI were collected via
the website of the JapicCTI. Since our analysis focuses
on drug clinical trials sponsored by the pharmaceutical
industry, we used a data set of 3116 clinical trials after
excluding the clinical trials without target drugs.

Analysis

The fundamental 8 characteristics of the clinical trials were
analyzed by 3-year time periods (2010-2012, 2013-2015,
2016-2018): Primary purpose (treatment, diagnostics,
prevention, other), Region (Japan only, Japan plus Asia,
Europe, North America, Oceania, South America, Africa,
Other), Anticipated number of participants, Study phase
(1, 172, 2, 2/3, 3, 4, other), Study design (Interventional,
non-interventional), Allocation status (Non-randomized,
Randomized), Blinding (Open, Single blind, Double
blind), Sponsor company (Japanese oriented company,
Multinational company). Additional analyses included
clinical trial characteristics according to the 3 therapeutic
areas, cardiovascular, mental health, and oncology, that
encompass the largest number of disability-adjusted life-
years lost in Japan [20]: Primary purpose, Region, Antici-
pated number of participants, Study phase, Study design,
Allocation status, Blinding, Gender group (male, female,
both), Age group (< 15, 15-65, > 65). Further cross analy-
sis was performed between trials phase vs region. Differ-
ences were compared with »? test and Mann—Whitney U
test. Time series analysis was performed with regression
analysis. All analysis were performed by SPSS ver 26.0
(IBM Japan).

Results

The number of drug clinical trials registered each year in the
JapicCTI from 2010 to 2018 is shown in Fig. 1. From 2010,
no trend was observed (p =0.788) and about 350 clinical
trials have been registered in the JapicCTI every year; the
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Fig. 1 Number of Clinical Trials Registered in the JapicCTI from 2010 to 2018. N, Number of clinical trials registered in the JapicCTI %
reflects the percentage of the numbers of the clinical trials registered in the year by all the trials registered from 2010 to 2018.

highest number, 389 clinical trials, was registered in 2018.
The mean number of registered clinical trials per year is
346.2.

Fundamental characteristics of all the industry-sponsored
drug clinical trials registered in the JapicCTI from Jan. 1,
2010 to Dec. 31, 2018 (N=3116), and the three trial subsets,
as divided by 3-year time periods, are shown in Table 1. The
number of the trials registered in each of the 3-year time
periods was 1020, 1042, 1054, respectively, showing a slight
increase over time. A decrease over time in the number of
missing data elements occurred in the following charac-
teristics among the 3 time periods: not reporting the target
number of participants from 33.4 to 15.7%, not reporting the
primary purpose of the study from 97.5 to 59.6%.

The majority of the trials were conducted only in Japan;
they were small in terms of anticipated number of patients,
and many were phase 3 trials. As a total, 74.7% of the trials
were conducted only in Japan, but the rate of the trials con-
ducted only in Japan decreased from 82.8 to 65.3% over the
3 time periods. Whereas, the trials conducted in Japan and
other regions increased: from 11.6 to 20.8% in Asia, from
8.1 to 28.0% in Europe, from 7.1 to 25.9% in North America.
Excluding the missing data, 94.0% of the trials had a target
number of 1000 or fewer participants and 47.7% had 100 or
fewer participants. 44.1% of the trials were phase 3 trials,
which was the most in the trials. The rates of trials of each
type of phase have not differed in these time periods.

Of all the trials, oncology trials made up the most
(N=920, 29.5%), followed by trials for mental health
(N=331, 10.6%) and for cardiovascular diseases (N=243,
7.8%). These were the therapeutic areas most frequently
studied in the registered trials. Figure 2 shows the per-
centages of the numbers of clinical trials registered in the
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JapicCTI from 2010 to 2018 for these 3 therapeutic areas:
oncology, mental health and cardiovascular diseases. The
numbers of oncology clinical trials have been increasing
from 2010 to 2018 (p <0.002), whereas, those of mental
health and cardiovascular have been gradually decreasing
(p<0.013, p<0.048, respectively).

Table 2 shows selected characteristics for trials in oncol-
ogy, mental health and cardiovascular diseases. Oncology
trials composed the smallest proportion of trials conducted
in “Japan only” at 57.3% vs 81.0% and 83.1% for mental
health and cardiovascular trials, respectively (p <0.001).
Much more oncology trials were conducted in regions
such as Asia, Europe, North America, Oceania, and South
America compared to Mental Health and Cardiovascular tri-
als. There were also differences in age distribution of par-
ticipants among the 3 therapeutic areas (p <0.001). Mental
health trials were more likely to include children under age
15 years (10.9% vs 4.9% for cardiovascular and 1.2% for
oncology). On the other hand, trials in oncology arcas were
more likely not to set an upper age limit (89.8% for oncology
vs 51.4% for cardiovascular and 41.7% for mental health).

Significant differences in trial phase and the anticipated
numbers of participants were also evident in the 3 therapeu-
tic areas (p < 0.001, p=0.001, respectively). Oncology trials
were more likely to involve phase 1 trials than mental health
and cardiovascular trials (33.6% for oncology vs 14.5% for
mental health and 11.5% for cardiovascular), whereas almost
half of the mental health and cardiovascular trials were for
phase 3 trials (49.2% and 49.8%, respectively). The median
of the anticipated number of participants in mental health
trials were larger than those in cardiovascular and oncology
trials (p =0.001). Almost half (43.2%) of the mental health
trials involved 101-1000 participants per trial, but many
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I;:'Cel:nifﬁa; ‘:j:ﬁ‘;g;;;:‘é All the studies 2010-2012 2013-2015 20162018
in the JapicCTI from 2010 to W=3116) il W=1042) W=1054)
2018. N % N % N % N %
Primary purpose
Treatment 529 17.0 23 2.3 125 12.0 381 36.1
Diagnostics 3 0.1 0 0.0 0 0.0 3 0.3
Prevention 25 0.8 3 0.3 7 0.7 15 14
Other 28 09 0 0.0 1 0.1 27 2.6
Missing 2531 812 994 975 909 872 628 59.6
Region®
Japan only 2327 747 845 828 794 688 65.3
Asia® 495 159 118 11.6 158 152 219 20.8
Europe? 562 180 83 8.1 184 177 295 28.0
North America® 486 156 72 7.1 141 135 273 25.9
Oceania® 257 8.2 36 3.5 80 7.7 141 13.4
South America® 212 6.8 28 2.7 70 6.7 114 10.8
Africa® 42 1.3 5 0.5 14 1.3 23 22
Other™ 105 34 39 3.8 37 3.6 29 2.8
Anticipated no. of participants
1-100 1119 359 334 327 343 329 442 41.9
101-1000 1087 349 313 307 371 356 403 382
> 1000 141 45 32 31% 65 62 44 42
Missing 769 247 341 334 263 252 165 15.7
Phase
Phase 1 542 174 167 164 176 169 199 18.9
Phase 1/2 99 32 27 2.6 38 3.6 34 3.2
Phase 2 676 217 251 246 210 202 215 204
Phase 2/3 89 29 30 2.9 30 29 29 2.8
Phase 3 1374 441 466 457 440 422 468 44.4
Phase 4 99 3.2 27 26 39 37 33 3.1
Other 237 7.6 52 5.1 109 105 76 7.2
Study design
Interventional 2978 95.6 1009 98.9 966 92.7 1003 95.2
Non-interventional 138 4.4 11 1.1 76 7.3 51 4.8
Allocation status
Non-randomized 1713 550 565 554 620 595 528 50.1
Randomized 1403 450 455 446 422 405 526 49.9
Blinding
Open 1336 429 422 414 446 428 468 444
Single blind 55 18 20 2.0 15 14 20 1.9
Double blind 1005 323 359 352 325 312 321 30.5
Missing 720 231 219 21,5 256 246 245 232

Sponsor company®
Japanese oriented company 1738 55.8 531 52.1 627 60.2 580 55.0
Multinational company 1567 50.3 562 55.1 473 454 532 50.5

2All the registered trials were conducted in Japan. The region “Asia” means the clinical trials conducted in
Japan plus Asia, other regions as well

bPercentages may not total 100 as categories are not mutually exclusive
‘Includes multi-regional trials with unidentified regions
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Fig.2 Percentages of the Numbers of Clinical Trials in 3 Therapeutic Areas (Mental Health, Cardiovascular Discases and Oncology).

oncology and cardiovascular trials involved 100 or fewer
participants (42.4% and 42.8%, respectively).

There was also a difference in the blinding status of the
trials among the 3 therapeutic areas (p <0.001). Oncol-
ogy trials were more likely to involve open trials (61.5%
vs 39.9% for cardiovascular and 39.6% for mental health).
Cardiovascular and mental health trials were more likely to
be conducted as “double blind” (42.4% and 47.1% respec-
tively vs 16.7% for oncology) compared to oncology trials.
No significant differences were observed in study design and
allocation status among the 3 therapeutic areas; almost half
of the trials were conducted as “non-randomized”.

Table 3 shows clinical trial phases and regions for all
the trials registered in the JapicCTI from 2010 to 2018
(N=23116). The difference existed in phases between Japan
only trials and multi-regional trials (p < 0.001) More Japan
only trials were conducted as phase 1 trials (20.5%), and
more multi-regional trials were conducted as phase 3 trials
(56.7%). More than half of the trials involving other regions
were conducted as phase 3 trials (57.4% in Asia, 58.7% in
Europe, 58.0% in North America)).

Discussion

We conducted a fundamental analysis of industry-sponsored
drug clinical trials registered in the JapicCTI database. The
majority of the drug clinical trials registered in the Japi-
cCTI database were Japan only, small, and phase 3 trials.

@ Springer

Oncology, mental health and cardiovascular diseases, the
areas that we focused on in this study, were the therapeutic
areas most frequently studied in the registered trials. This
reflects the fact that pharmaceutical companies’ investment
has been focused on these therapeutic areas, given market
pressures favoring profitable products with social needs [12,
21]. We also found systematic differences in regions, age
limit of the participants, study phase, target number of the
participants, study designs and blinding states among the 3
major therapeutic areas.

The annual registration numbers in the JapicCTI were
relatively stable from 2010 to 2018, with only a slight
increase in 2018. Though it was revealed that the rate of
missing data was high in the items of “primary purpose”
and “anticipated number of participants”, the rate of miss-
ing data decreased gradually over the years until recently.
After the JapicCTI has become one of the data providers
of the ICTRP Search Portal in 2008, the Japanese Ministry
of Health and Labor Welfare (MHLW) announced “Japan 5
Years Clinical Research and Trial Activation Plan 2012 in
2012, its third action plan to stimulate clinical research and
trials in Japan[22]. As one of the measures to stimulate clini-
cal trials, MHLW has been informing patients and consum-
ers of JPRN, Japan Primary Registries Network to improve
patients’ access to clinical trials. That suggests that sponsors
of clinical trials have made efforts to improve the handling
of clinical trial data.

The study showed globalization of clinical trials.
Although the rate of trials conducted in Japan only is still
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Z;%Tirzlicglh"?‘i?:lt:?;?ﬁ'ee Mental health Cardiovascular
Therapeutic Areas. Oncology (N=920) (N=331) (N=243)
N % N % N % p value
Primary purpose < 0.001*
Treatment 244 26.5 47 14.2 30 12.3
Diagnostics 0 0.0 0 0.0 0 0.0
Prevention 0 0.0 1 0.3 3 1.2
Other 9 1.0 1 03 4 1.6
Missing 667 72.5 282 85.2 206 84.8
Region®
Japan only 527 57.3 268 81.0 202 83.1 < 0.001*
Multi-regional 393 427 63 19.0 41 16.9
Asia® 254 27.6 49 14.8 31 12.8
Europe® 286 31.1 36 10.9 29 11.9
North America® 250 272 28 8.5 28 11.5
Oceania® 143 15.5 20 6.0 9 3.7
South America® 99 10.8 13 39 16 6.6
Africa® 14 1.5 1 0.3 5 2.1
Other™ 63 6.8 5 1.5 1 04
Anticipated no. of participants
Median 99.2 - 160.6 - 97.0 - 0.001*
1-100 390 424 102 30.8 104 42.8
101-1000 319 34.7 143 432 79 325
> 1000 38 4.1 11 33 12 49
Missing 173 18.8 75 227 48 19.8
Phase
Phase 1 309 33.6 48 14.5 28 11.5 < 0.001*
Phase 1/2 65 7.1 1 0.3 1 0.4
Phase 2 182 19.8 75 22.7 56 23.0
Phase 2/3 9 1.0 18 5.4 8 33
Phase 3 301 327 163 49.2 121 49.8
Phase 4 42 4.6 10 3.0 9 37
Other 12 13 16 48 20 8.2
Study design
Interventional 895 97.3 318 96.1 233 95.9 0.386
Non-interventional 25 2.7 13 39 10 4.1
Allocation status
Non-randomized 526 57.2 176 53.2 130 53.5 0.342
Randomized 394 42.8 155 46.8 113 46.5
Blinding
Open 566 61.5 131 39.6 97 399 < 0.001*
Single blind 2 0.2 4 1.2 1 04
Double blind 154 16.7 156 47.1 103 424
Missing 198 21.5 40 12.1 42 17.3
Gender
Male 30 33 18 54 22 9.1 < 0.001*
Female 67 73 1 03 0 0.0
Both 823 89.5 312 94.3 221 90.9
Age upper limit
- 14 0 0.0 4 12 7 29 < 0.001*
15-64 13 14 78 23.6 28 11.5
65— 81 8.8 111 335 83 342
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Table 2 (continued)

Mental health Cardiovascular
Oncology (N=920) (N=331) (N=243)
N % N % N % p value
No limit 826 89.8 138 41.7 125 51.4
Age lower limit

-14 11 1.2 36 109 12 49 < 0.001*
15-64 857 93.2 260 78.5 204 84.0
65— 3 0.3 3 09 1 04
No limit 49 53 32 9.7 26 10.7

*p <0.05 by 4 test or Mann—Whitney U test

2All the registered trials were conducted in Japan. Multi-regional trials were subdivided into regions. The
region “Asia” means the clinical trials conducted in Japan plus Asia, other regions as well

bPercentages may not total 100, as categories are not mutually exclusive

“Includes multi-regional trials with unidentified regions

Table3 Clinical Trials: Phase and Region.

Phase 1 Phase 1/2 Phase 2 Phase 2/3 Phase 3 Phase 4 Other
N % N % N % N % N % N % N % p value
Japan only® (N=2327) 477 205 69 30 480 206 63 27 927 398 82 35 229 98 <0.001* 2327
Multi-regional® (N=789) 65 82 30 38 196 248 26 33 447 567 17 22 8 1.0 789
Asia® (N=495) 45 9.1 21 42 110 222 17 34 284 574 14 28 4 038 495
Europe® (N=562) 31 55 18 32 147 262 17 3.0 330 587 11 20 8 14 562
North America® (N =486) 34 70 19 39 116 239 18 37 282 580 11 23 6 12 486
Oceania® (N=257) 8 3.1 6 23 42 163 11 43 184 1716 3 12 3 12 257
South America® (N=212) 3 1.4 3 14 33 156 10 47 152 717 7 33 4 19 212
Africa® (W=42) 0 0.0 0 0.0 3 7.1 3 71 32 762 2 48 2 48 42
Other™ (N=105) 9 8.6 4 38 16 152 19 72 68.6 1 10 1 1.0 105

*p < 0,05 by ? test compared between Japan only trials and multi-regional trials

Al the registered trials were conducted in Japan. Multi-regional trials were subdivided into regions. The region “Asia” means the clinical trials

conducted in Japan plus Asia, other regions as well

bPercentages may not total 100, as categories are not mutually exclusive

°Includes multi-regional trials with unidentified regions

high, over 60%, it was gradually decreasing until recently,
and the rate of the clinical trials conducted in Japan
including other regions of Asia, Europe, North America
have been increasing. Differences between Japan only tri-
als and multi-regional trials were also revealed. The rate
of early phase “phase 1” trials was higher in the Japan
only clinical trials (20.5%) than in the multi-regional tri-
als (8.2%), whereas the rate of “phase 3” trials was higher
in the multi-regional trials (56.7%) than in the Japan only
clinical trials (39.8%). These results suggest that, in global
clinical development, more early phase “phase 1” trials
were conducted outside Japan and more later phase tri-
als were conducted in Japan. Our findings were corrobo-
rated by the previous study [12] that showed that though
phase 3 trials were more prevalent in many representative
countries of their respective regions, there were a smaller

@ Springer

number of phase 1 trials in these countries than India. As
the authors [12] commented, a very low operation cost
and a large number of healthy volunteers in the countries
outside Japan might be the main reason for the sponsoring
pharmaceutical companies to choose the country of phase
1 trials. The trend of early phase trials being conducted
outside Japan might be accelerated by the globalization
of clinical trials.

A majority of clinical trials registered in the JapicCTI
were small in terms of target number of participants; around
a half of the clinical trials had 100 or fewer number of par-
ticipants and over 90% had 1000 or fewer participants. This
finding corresponds to the finding of clinical trials registered
in the ClinicalTrials.gov [10] where almost 60% of clini-
cal trials enrolled 100 or fewer participants and almost 90%
enrolled 1000 or fewer participants.
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A variety of differences become evident among the trials
in the 3 therapeutic areas. The rate of the trials conducted
in Japan only was higher in the cardiovascular trials and the
mental health trials than in oncology trials (cardiovascular
83.1%, mental health 81.0% vs oncology 57.3%). Though
the number of multi-regional trials which included Japan
was smaller than that including European countries in the
ClinicalTrials.gov as indicated by the previous study [23],
our studies revealed that oncology trials conducted in Japan
have become more globalized than cardiovascular and men-
tal health trials.

Differences in age category for subjects among the 3 ther-
apeutic areas also existed. Clinical trials in mental health
allowed children under age 15 years old much more often
than those in oncology and cardiovascular (mental health
10.9% vs oncology 1.2%, cardiovascular 4.9%). As pointed
out in previous studies [24-26], due to a lack of financial
incentives to develop and market drugs for children, fewer
trials have been registered for children than adults. This find-
ing corresponds to the situation in clinical trials registered
in clinicaltrials.gov in that pediatric trials were registered
10 times fewer than adult trials in clinicaltrilas.gov [27].
Among pediatric clinical trials registered in the Clinical-
Trials.gov, mental health was the second largest category
following infectious disease/vaccine [27]. These findings
collaboratively suggested that the pharmaceutical industry
has made efforts to address the great need in drug develop-
ment for children in mental health.

Oncology trials were more oriented toward earlier phase
trials (phase 1), while cardiovascular and mental health trials
displayed a higher proportion of later phase trials (phase 3).
Phase 1 trials usually recruit healthy volunteers, not patients,
and pharmaceutical industry committed [5] to disclose trial
information on clinical trials “in patients” in their joint posi-
tion on the disclosure of clinical trials. Thus, information on
phase 1 trials with healthy volunteers might be under regis-
tered. Phase 1 trials in oncology, on the contrary, are subject
to be registered because phase 1 trials in oncology do recruit
patients, not healthy volunteers, which might lead to the dif-
ference in phase of the trials registered among oncology
and cardiovascular/mental health trials. This finding also
corresponds to the finding in clinical trials registered in the
ClinicalTrials.gov [10] where 21.0% of oncology trials were
phase 1 trials but the rate of phase 1 trials was low in cardio-
vascular and mental health trials (6.1%, 10.6%, respectively).

Regarding the trial design, though homogeneity existed
in the randomization status among the 3 therapeutic areas, a
difference in blinding was evident. The majority of oncology
trials were conducted as “open,” whereas only less than 40%
of the trials in cardiovascular and mental health were con-
ducted as “open”. The rate of “Double blind” was the highest
in mental health trials. This trend was also corroborated by
the previous finding in the ClinicalTrials.gov [10], where the

rate of “open” trial was the highest, 87.6%, in oncology trials
and the rate of “double blind” trial was the highest, 45.2%, in
mental health trials.

The analysis of clinical trials registered in the National
Clinical Trials Registry gives us ideas of characteristics of
clinical trials as well as the current trends of drug develop-
ment. This study revealed that clinical trials in the 3 therapeu-
tic areas with high social needs were most studied in Japan
and the differences of characteristics in these clinical trials
did exist. Industry and government can obtain the informa-
tion of drug development with unmet social needs as well as
trends of drug development through the registration. Further
detailed analysis depending on each therapeutic area including
those with fewer clinical trials will be needed to obtain more
substantial information on drug development. Government
initiative is also necessary to promote drug development of
rare diseases in the therapeutic areas where industry sponsored
clinical trials are least conducted. Industry and Japanese gov-
ernment should expand multi-regional trials in mental health
and cardiovascular trials, as well as oncology trial, since join-
ing multi-regional trials is a gateway to earlier access to new
innovative drugs in the world. In order to capture more real
pictures of the trials conducted in Japan by reducing missing
information and make sure of patients’ access, a legal frame-
work or a guidance for mandatory clinical trial registration
should be developed.

Limitations

Several limitations of our study should be noted. First, the
JapicCTI does not include all the drug clinical trials conducted
in Japan. In Japan, as previously noted, there are 3 clinical trial
registries at the time of 2018. Since the new 4% registry, Japan
Registry of Clinical Trials GRCT) participated in the JPRN
in April of 2019 [8], future research is needed to explore the
characteristics of clinical trials registered in jRCT as well as
in JapicCTL. Second, the data we analyzed in this study were
the data in almost the first 10 years from the establishment of
JPRN. There might have been changes in the data collected,
the definition used, and the trend of missing data since the
establishment of JPRN. Future analysis on the data of the next
10 years of sustainable decade will give us more information
on the characteristics of clinical trials in the registry.

Conclusion

Our study revealed the overall characteristics of the clinical
trials registered in the JapicCTIL. The majority of clinical
trials registered in the JapicCTI were small trials, conducted
in Japan only, and phase 3 trials. Clinical trials conducted
in Japan have gradually become globalized; the difference
of trial phase did exist between Japan only trials and global
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trials. Qur analysis also revealed that the 3 therapeutic areas,
oncology, mental health and cardiovascular diseases, as
focused in this study, were the therapeutic areas most fre-
quently studied in the registered trials. There was significant
heterogeneity in the following characteristics among the tri-
als in these 3 therapeutic areas: size of the trial, globaliza-
tion, phase, age of participants, blinding.
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