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ABSTRACT

In 2010, a premium rewards system for the promotion of innovative drug discovery was
introduced in Japan, which aimed to further the development of innovative new medicines to
meet the high level of unmet medical needs present in Japan. Previous research indicated that
anti-cancer agents, immune-suppressants, and neuroscience drugs comprised the drug categories
that significantly contributed to receive this reward premium. In this study, the number of new
molecule entities (NMEs) approved in Japan between 2000 and 2015, along with their review
times by the Pharmaceuticals and Medical Devices Agency (PMDA), were investigated to
elucidate the actual clinical development status in Japan under this reward system. The dataset
used in this study was created from publicly-available information on the PMDA website. For
analysis, univariate regression analysis and Wilcoxon signed-rank test were used. Significant
upward trends were observed in the total number of NMEs approved by the Offices of New Drug
I11, 1V, V, and the Vaccines and Blood Products Office. No significant differences in the number
of NMEs between 2000 and 2015 for each New Drug Office were observed. The median review
time was 14 months; the maximum review time was 21 months (Office of New Drug Ill) and the
minimum review time was 12 months (Offices of New Drug IV and V), excluding the Office of
Vaccines and Blood Products (11 months). The review period was significantly shortened over
time in the Offices of New Drug I and I1. Our study suggests that the development of new drugs
in therapeutic areas with high unmet medical needs has been adequately promoted in Japan,
along with reasonably shortened PMDA review times.
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INTRODUCTION

The Japanese pharmaceutical industry is known to be unique among other developed countries.

There are two main aspects that have established this uniqueness; one is the drug pricing system
and the other is market characteristics. For the drug pricing system, when a new drug is launched
onto the market, its price is determined based on those of comparable drugs, which are selected
from the National Health Insurance (NHI) price list in terms of indications, chemical structure,
and mode of action. In addition, the new drug is evaluated in terms of innovativeness, usefulness,
and market potential. Premiums can be granted when the new drug meets certain requirements.
One of these premium systems is called the “Reward premiums for the promotion of innovative
drug discovery and resolution of off-label use issues, etc”, which was introduced in 2010. If this
system is applied to a drug, the drug price goes up so that the company can recover costs early
and re-invest in the research and development of unapproved or innovative drugs (1). It has been
reported that orphan drugs and drugs targeting specific therapeutic areas, such immunology,
neuroscience, and oncology, are likely to receive these rewards (2, 3). For market characteristics,
Japan has a unique market among developed countries, with more cardiovascular, but less drugs
in neuroscience/oncology, ranked among the best-selling drugs in the Japanese market (4).
However, the promotion of drug development in these areas is evident, suggesting that the
Japanese market is becoming similar to the global market with high profitability in these
therapeutic areas (4, 5).

As described above, anti-cancer agents, immune-suppressants, and drugs in neuroscience have
been identified as significantly contributing factors for receiving reward premiums. However, it
is unclear if the actual clinical development status of these therapeutic areas with high unmet
medical needs has been adequately stimulated in Japan. In this study, the number of new
molecule entities (NMESs) approved in Japan between 2000 and 2015, along with their review
times by the Pharmaceuticals and Medical Devices Agency (PMDA), were investigated to assess
whether clinical development has been stimulated under this reward system. Review time was
assessed to evaluate the performance of the various New Drug Offices in the PMDA to
determine whether differences exist for reviewing New Drug Applications (NDAs) under this

reward system.
MATERIALS AND METHOD

The dataset used in this study was created from publicly-available information on the PMDA

website (http://www.pmda.go.jp/english/). New Molecule Entities (NMEs) approved between
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2000 and 2015 were selected as the drugs of interest. The number of NMEs per year and the
New Drug Office was calculated. Table 1 presents review categories of new drugs. The review
time as the period (in months) between the NDA and marketing approval were defined and
calculated based on the information obtained from the review report. Review time was evaluated
for each New Drug Office. For trend analysis of the number of NMEs approved in each New
Drug Office, univariate regression analysis was applied: *p < 0.05, **p < 0.01.

The review times were presented using box plots with the top, middle, and bottom representing
the 75th percentile, the median, and the 25th percentile, respectively. Error bars represent the
90th and 10th percentiles. For analysis, univariate regression analysis was conducted to clarify
trends in review times: *p < 0.05, **p < 0.01. The review time of each year/group was compared
with the median value by using the Wilcoxon signed-rank test: *p < 0.05, **p < 0.01.

All statistical analyses were performed using the statistical software IBM SPSS Statistics
(Software version released 2013. IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY:
IBM Corp.).

RESULTS AND DISCUSSION

Figure 1 presents the number of NMEs approved between 2000 and 2015. The number has been
increasing over time. For each New Drug Office, the largest was | (119), followed in order by II
(105), IV (103), V (73), 1l (57), Vaccines and Blood Products (44), and Cellular and Tissue-
based Products (0).

www.ajphr.com


http://www.ajphr.com/

IShibata et al., Am. J. Pharm Health Res 2017:5(7) ISSN: 2321-3647|

a. Year b. Office of New Drug
The number of drugs The number of drugs
140
70
119
120 | —
0 1 105 103
100 r ]
50
80 73
40 |37 Rl
57
60 | &
30 »
20 40
10 20 r
0
0 0
2z8g3g8s838s8238 & ¥ W 4 R,
SR55555535888558% &
\\.D ‘5}7
Year \st b
& S
4‘*00 &’Qb
RN
& —\\-/

Office of New Drug
Figure 1: Number of NMEs approved between 2000 and 2015

The number of NMEs categorized by the New Drug Offices per year is shown in Table 2. The
significant upward trends were confirmed in the total number of NEMs approved by Offices of
New Drug Il1, IV, V, and Vaccines and Blood Products.
The time course of review times between 2000 and 2015 is presented in Figure 2. From
univariate regression analysis, the review times were described as follows: Review time = -1.15
* (Year) + 2319.78 (p < 0.01). The review time significantly shortened over time. In addition, the

range has been becoming narrower over the time.
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Figure 2: The time course of review between 2000 and 2015
Figure 3 presents the review time per New Drug Office. The review time was significantly
shorter in the Offices of New Drug | (Median; 13 months), IV (Median; 12 months), and V
(Median; 12 months), compared to all the Offices together (Median; 14 months). The peak
medians for each Office of New Drug were 66, 123, 96, 101, 135, and 119 months, respectively.
The minimums were 1, 6, 5, 1, 5, and 2 months, respectively.
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Figure 3: Presents the review time per New Drug Office
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The time course of the review time for each New Drug Office between 2000 and 2015 is shown
in Figure 4. From univariate regression analysis, review times for each New Drug Office were
described as follows: Review time (Office of New Drug I) = -0.95 * (Year) + 1919.60 (p < 0.01);
Review time (Office of New Drug Il) = -1.52 * (Year) + 3071.52 (p < 0.01); Review time
(Office of New Drug Ill) =-0.67 * (Year) + 1358.30; Review time (Office of New Drug IV) = -
0.33 * (Year) + 683.58; Review time (Office of New Drug V) = -0.35 * (Year) + 723.91; Review
time (Office of Vaccines and Blood Products) = -0.41 * (Year) + 815.89. Review times
shortened over time for all New Drug Offices with ranges narrowing over the years as well.
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Figure 4: Review time for each New Drug Office between 2000 and 2015

The present study clarified that there were no significant differences between New Drug Offices
in the number of NMEs, suggesting that the development of new drugs in Japan is not one-sided,

although the premium rewards system is likely to only be applied to drugs that are orphan drugs
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or targeted towards neuroscience, immunology, or oncology (2). However, the significant
upward trend was confirmed in the total number of NEMs approved by the Offices of New Drug
I, 1V, V, and Vaccines and Blood Products. This result also indicates that the drug profiles
identified as contributing factors for receiving reward premiums were appropriate, and, indeed,
clinical development in these therapeutic areas has been stimulated. This is consistent with the
perspective obtained from a previous report (2). Takayama et al. reported that the average time
between approval and National Health Insurance (NHI) listing has been shortened in NMEs
approved in Japan between October and December 2014 (6), indicating that the price setting in
Japan reflects the true value of new medicine. This can make access to innovative drugs by all
patients in Japan possible. In addition, according to several previous reports, with increasing
knowledge on the molecular mechanisms underlying diseases, which leads to increased drug
targets (7, 8), the number of compounds in clinical development, particularly in oncology and
neuroscience, indeed continues to increase at the global level (9, 10). Developing innovative,
new drugs is one of the key components for research-based pharmaceutical companies. They are
struggling to develop new drugs by collaborating with academia, creating opportunities through
mergers and acquisitions (11), and combining experience strategies (12) to increase the
efficiency of their research and development departments. In this context, together with the fact
that, at present, review times in the PMDA are the shortest among major regulatory agencies
(13), it is important that drug prices be set high enough for pharmaceutical companies to recover
research and development costs and secure adequate investments. However, it must also be low
enough to let the patients that truly need the drugs obtain them for a reasonable cost. In this
context, to summarize, the present study revealed that the premium rewards system is working
well in Japan since its introduction in 2010.

The present study also revealed that the review time for NMEs by the PMDA has been gradually
shortening, and the range becoming narrower. In order to reduce drug lag, Japan changed its
government policies by creating guidelines such as the “Basic Principles in Global Clinical
Trials” (14) etc., which allows Japan to join global development and establish an international
vision of PMDA to align the development strategies of global companies (15). This has
increased the number of reviewers in the PMDA (16) and introduced a prior assessment
consultation, which takes place before the submission of a formal NDA (17). In addition, this
policy has advanced regulatory science for effective decision making despite limited information

in all phases of clinical development (18, 19). Through these countermeasures, review times
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have been substantially shortening from a median review time of 22 months (2009) to 9 months
(2013) for NMEs (20), with an increasing number in Japan joining global clinical trials (21, 22).
Table 3 presents the summary of review times for each Office with the results of the trend
analysis. For pharmaceutical products, the median review time in the Offices of New Drug I, IV,
and V was significantly shorter compared to the overall review time and, more importantly,
although the significant downward trend was confirmed only in the Offices of New Drug | and
I1, the range for all Offices has been gradually shortening. Now that the PMDA struggles to
shorten the review times to as short as possible, it is important for the pharmaceutical companies
to create adequate clinical development strategies depending on therapeutic areas since drugs in
neuroscience have the largest lag, while cardiovascular drugs have the shortest (23). Review
times for drugs approved with conditions was short compared with those without conditions for
approval (24). It is notable that the review times for oncology drugs have also been shortening.
Although previous reports revealed that the anti-cancer drugs have a larger drug lag compared
with those in other therapeutic areas as of 2011 (25), this is because the introduction of the
revised “Guideline for Clinical Evaluation of Anti-cancer Drugs” issued in 2005 has worked well
(26) and encouraged oncology clinical development in global clinical trials by proceeding the
harmonization of endpoints, which can be one of the barriers in participating in global trials (27).
Drug lags in neuroscience drugs were also reported to be quite substantial as of 2011 (28).
However, currently, review times in this therapeutic area have also been shorter. For endpoints, it
is also important that PMDA consultation meetings are held as frequently as possible between
pharmaceutical companies and the PMDA to discuss what is the optimal strategy for a particular
drug when it comes to reducing drug lag as well as review times by the PMDA (29). Drug lag is
known to consist of delays in development time as well as review time. Now that the review
times are short enough, delays in development time are one of the key factors for Japanese
patients to receive the benefits of these new treatments.

As of 2015, there are no specific products launched in the Office of Cellular and Tissue-based
Products. However, the Japanese regulatory conditions have been aligning with other regulatory
authorities, which will allow these products to be developed and delivered effectively in Japan
(30, 31).

The authors of the current study believe that the premium rewards system encourages clinical
development in specific areas with high unmet medical needs. In addition, review times in the
PMDA have been short enough in all New Drug Offices, thus the clinical development of

innovative new drugs, including cellular and tissue-based products, should be accelerated in
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Japan, and this will bring high profits to the pharmaceutical companies, which is one of the key
drivers for the research and development of the “next” innovative drug in Japan. However, the
relationship between this system and review time was not statistically analyzed in this article.
Although further studies should be conducted, the findings of this study have provided the future
clinical development directions in Japan.

CONCLUSION

In conclusion, our study suggests that the development of new drugs in therapeutic areas with
high unmet medical needs has indeed been adequately promoted in Japan. In addition, review
times in the PMDA are reasonably short to not impede drug development.
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