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Abstract

We examined conditional approval and all-case surveillance designations for new molecular entities investigated between 2000 and 2014 in Japan.
Using univariate or multivariate logistic-regression analysis, this study attempted to clarify profiles that affect the receipt of these designations, and
to provide guidance for effectively using conditional approval and all-case surveillance designations. Analysis showed that the highest number
of drugs to which these systems were applied was category L (Antineoplastic and immunomodulating agents) of the Anatomical Therapeutic
Chemical Classification System. Orphan drug designation (ODD) and L drugs were significantly correlated with the receipt of both conditional
approval and all-case surveillance. These designations shortened the review time. Positive factors that shortened the period of review included
ODD, using global data, and joining a global study. Bridging strategy was the only negative factor. Utilization of this Japan-specific PMS system
can shorten drug lag, thereby securing the safety of Japanese subjects.
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1. Introduction

Although ”drug lag” has been extensively examined, it re-
mains as one of the important problems that have yet to be
solved. Moreover, social concerns have been raised in a coun-
try with a wide drug lag like Japan [1], as compared to those
in the EU and the United States(US) [2]. One of the factors re-
sponsible for this drug lag is the approval delay, which is due to
the actual review time required for these approvals[3]. How-
ever, review time, which is defined as the duration between
the New Drug Application (NDA) and the approval, has de-
clined in Japan over the period from 2000 until 2009, with a
shortened time found for drugs that have been designated as
priority review[4]. This is directly related to the Japanese reg-
ulatory agency Pharmaceuticals and Medical Devices Agency
(PMDA), which has made large strides towards shortening the
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review time through the implementation of multiple counter-
measures [5].

Recently, clinical trials have been conducted globally in or-
der to recruit subjects over a shorter period of time, thereby
reducing the overall developmental period [6, 7]. The Ministry
of Health, Labour and Welfare in Japan issued a notification
that encouraged the Japanese pharmaceutical industry to join
global studies in a timely manner, with the aim of simultane-
ous launches [8]. This means that a larger number of com-
pounds will be approved for use in Japan with less Japanese
and more foreign data used in the NDA. As a result, this should
lead to more new drugs that will be available for Japanese pa-
tients without any extended delays.

The regulatory authorities of the EU (European Medicines
Agency: EMA) and the US (Food and Drug Administration:
FDA) evaluated the use of global trials and decided to focus
more attention on the handling of clinical data obtained from
studies conducted in regions other than the EU and the US,
with the EMA actually issuing both a concept paper [9] and
a reflection paper on this process [10]. Based on this change,
clinical trials are currently transitioning from regional studies
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in the EU and the US to global studies that involve all coun-
tries in the world including US, EU and Japan. Furthermore,
there have been many discussions on the planning, implemen-
tation, and use of the data analysis results from these studies
[7, 11, 12]. Starting in the 2000s, Japan began participating in
global studies [13], which has led to a decrease in the amount
of Japanese-only clinical data that is being submitted for NDAs.
However, it is important that additional Japanese data to be col-
lected after approvals that are based on global trials, particu-
larly from a safety point of view. The PMDA has requested
that pharmaceutical companies perform post-marketing surveil-
lance (PMS) studies in Japan, with the specific aim of investi-
gating the safety, efficacy, and pharmacokinetic (PK)/pharmaco-
dynamic (PD) data for Japanese subjects after marketing ap-
provals based on global trials. When PMS is required, there are
several conditions that new drugs must meet in order to gain
marketing approval, and this is referred to as conditional ap-
proval. When the PMDA gives a new drug a conditional ap-
proval, this means that the pharmaceutical companies must per-
form PMS studies that will be able to adequately collect addi-
tional data. An all-case surveillance is a PMS study designation
in which all of the collected data comes from cases where the
dosing has been further investigated after marketing approval.
This all-case surveillance is a unique system to Japan and has
been done primarily because of the small number of Japanese
subjects in the initial clinical trials [14]. This system is also ap-
plicable to the accumulation of additional safety data for orphan
drugs and antineoplastic agents [15]. Although the purpose of
this survey is to improve the outcome via the proper use of phar-
maceutical products based on sufficient clinical data, the major-
ity of health care professionals are not aware of the necessity of
this survey [16].

The conditional approval and all-case surveillance system
can be applied to drugs that have less Japanese data, thereby
shortening the review time, and thus, can lead to a reduced
amount of time required to examine NDA documents by the
reviewers. In addition, in Japan, PMS is considered to affect
the nature of clinical trials and the approval process, which can
be important in terms of improving the efficiency of drug devel-
opment. Therefore, we initially investigated the current status
of new molecular entities (NMEs) that received conditional ap-
proval and all-case surveillance designations. By examining the
potential factors that were collected between 2000 until 2014,
we were able to utilize these findings to define guidelines for
effectively using this system. To investigate whether this sys-
tem worked well with regard to delivering innovative drugs to
Japanese patients in a timely manner, we then statistically eval-
uated whether conditional approval and all-case surveillance
had an effect on the review time. We also analyzed other factors
that may have had an effect during the review period.

As far as we know, this is the first study to report on the
potential factors that can affect receiving a conditional approval
and all-case surveillance designation. This study initially ex-
amined the latest and largest NME datasets, which were ob-
tained between 2000 and 2014, and then used the information
to statistically evaluate the impact of several factors including
conditional approvals and all-case surveillance on the review

time.

2. Materials and Methods

The dataset used in this study was created from publicly-
available information on the PMDA website: (http://www.pmda.
go.jp/ english/).

Table 1 presents the information obtained from a review re-
port of the NMEs that were approved between 2000 and 2014,
which includes company profile, conditional approval, all-case
surveillance, orphan drug designation (ODD), priority review,
expedited review, normal review, using global data for NDA,
adopting a bridging strategy, and participating in a global study.
We defined the review time as the period (in months) between
the NDA and the marketing approval. The approval dates in the
US were obtained from the website of the FDA: (http://www.
accessdata.fda.gov/scripts/cder/drugsatfda/).

NMEs were categorized according to the first level of the
Anatomical Therapeutic Chemical (ATC) Classification Sys-
tem, which is the pharmaceutical coding system operated by
the World Health Organization. The first level uses a one-letter
code to indicate the main anatomical group on which a drug
acts: A is for Alimentary tract and metabolism, B for Blood and
blood forming organs, C for Cardiovascular system, D for Der-
matologicals, G for Genitourinary system and sex hormones, H
for Systemic hormonal preparations, excluding sex hormones
and insulins, J for Anti-infectives for systemic use, K for Trans-
fusion, L for Antineoplastic and immunomodulating agents, M
for Musculoskeletal system, N for Nervous system,, R for Res-
piratory system,, S for Sensory organs, T for Diagnostic medicine,
and V for Various.

Logistic regression was used for examining hypotheses about
relationships between categorical outcome variables and cat-
egorical predictor variables. After using either the univariate
or multivariate logistic-regression model to estimate the coef-
ficient, we then converted the estimates to the odds ratio for
the drug profiles that impacted both receiving a conditional ap-
proval and all-case surveillance and the shortening of the re-
view time. The models adequacy was evaluated through the
use of Hosmer-Lemeshow goodness-of-fit statistics when using
a multivariate logit regression analysis. This goodness-of-fit
test produces a p-value and if it is below 0.05, the model is not
adequate. However, if it is above 0.05, then this model passes
the test and is considered to be adequate.

In the first step, a simple logistic regression was conducted
on several parameters to calculate the unadjusted odds ratio. In
the second part of the analysis, we used the stepwise method
to examine several variables that were collected based on the
first simple logistic regression analysis in order to investigate
which factors were significant explanatory variables. Data ob-
tained from the initial simple logistic regression with p values
> 0.2 were excluded from this analysis. Table 2 summarizes the
binary variables selected for the logistic regression analysis.

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.).
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Review time of orphan drugs (OD)/non-orphan drugs, drugs
with/without conditional approval, and drugs with/without all-
case surveillance (A) and according to the ATC code (B). (A)
Significant differences between OD and non-OD, conditional
approval drugs and non-conditional approval drugs, and all-
case surveillance drugs and non-all-case surveillance drugs were
determined by using a Students t-test, with *p< 0.05, **p< 0.01
set as the levels of significance (n = 468 for all drugs, 108 for
OD, 360 for non-OD, 174 for conditional approval, 294 for non-
conditional approval, 121 for all-case surveillance, and 347 for
non-all-case surveillance).

3. Results

The drug profiles that were compiled according to the code
of the ATC Classification System are presented in Table 3. J,
L, and N were ranked as the top 3 categories for the number of
NMEs developed during the period from 2000 until 2014. The
rates for conditional approval, all-case surveillance, and ODD
were the highest for L. Priority reviews primarily occurred for

the J and L drugs. J drugs accounted for the largest percentage
of drugs given an expedited review.

When using global data for the NDA, the top three NMEs
included the L, J, and A drugs. The number of NDAs that in-
cluded a bridging strategy and a global study was small on av-
erage, with no significant difference confirmed for their impact.

The results of a simple logistic regression analysis and the
odds ratio calculated for the drug profiles that impacted the re-
ceipt of a conditional approval are shown in Figure 1. Positive
factors included company profile, ODD, priority review, and L,
while negative factors were normal review, C, and N. The ad-
justed odds ratios that were calculated from a multiple regres-
sion analysis performed using the above results are also shown
in Figure 1. Positive factors included ODD and L, while nega-
tive factors included normal review and N.

The odds ratio for the drug characteristics that affected the
designation of all-case surveillance that was obtained from the
simple logit analysis are presented in Figure 2. Positive param-
eters were company profile, ODD, priority review, L, and global
data, while the only negative factor was found to be N. The ad-
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justed odds ratio for the drug profiles impacting the receipt of
all-case surveillance are also shown in Figure 2. ODD, L, V,
and global data were positive factors, while normal review was
a negative factor for an all-case surveillance designation.

Overall, the factors that significantly affected receiving a
conditional approval and an all-case surveillance were as fol-
lows. Common positive factors included ODD and L while
the primary negative factor was a normal review. Global data
was significantly positive for receiving an all-case surveillance,
while N was a negative factor for designation as a conditional
approval.

The analysis results for orphan drug (OD) and non-OD re-
view times, conditional and non-conditional approval drugs,
and drugs designated or not designated as all-case surveillance
are shown in Figure 3A. Factors that significantly reduced the
review time included ODD, conditional approval, and all-case
surveillance.

The NME review times according to the ATC code are shown
in Figure 3B. J and L drugs had a significantly shorter review
time, while the R drugs exhibited a significantly longer review
time as compared with the average review time for all NMEs.

The odds ratios for the drug profiles that affected the review
period are shown in Figure 4. Profiles that shortened the review
time included company profile, conditional approval, all-case
surveillance, ODD, priority review, A, L, and bridging studies.
Normal review, N, and R were all shown to increase the review
time.

The adjusted odds ratios for the characteristics that also af-
fected the review time are also shown in Figure 4. ODD, pri-
ority review, A, global data, and global studies decreased the
review time, while bridging studies increased the review time.

Overall, the positive factors that significantly reduced the
review time included ODD, A, global data, and global study. In
contrast, bridging studies increased the review time.

4. Discussion

The concept of drug lag, which refers to a delay in the
launch of new drugs, was first introduced in the 1970s [17].
This lag is considered to consist of three types of delays that
include the timing related to starting development, the develop-
mental period, and the review period [3]. Although there have
been a large number of papers published on drug lag, the major-
ity have focused on particular therapeutic areas [18, 19, 20, 21].
Our current study focused primarily on the impact of the current
status of conditional approval and all-case surveillance, and the
effects caused by the Japan-specific PMS system. To under-
stand the impact of the PMS system on drug lag comprehen-
sively, we first investigated the factors that affected the receipt
of a conditional approval and all-case surveillance in order to
provide suggestions for better utilization of this Japan-specific
PMS system.

The common positive factors associated with receiving con-
ditional approval and all-case surveillance were ODD and L
(Figures 1 and 2). Since ODs have fewer clinical trials and
subjects compared with non-ODs [22], it is reasonable to con-
duct PMS studies for these types of drugs in order to collect
more data after their initial launch. It is notable that the L drugs
were significantly associated with the application of these sys-
tems. This is partly because improvement of the development
strategy for oncology drugs has enabled Japan to participate in
global studies, which has led to a shortening of the develop-
ment period due to having to use less Japanese data for an NDA
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Figure 1. Odds ratio for the drug profiles that impacted the receipt of a conditional approval. Univariate and multivariate logistic-regression models were used to
estimate the coefficient, with the values then converted to the odds ratio for the designation of a conditional approval with the potential predictors described in the
table.

Figure 2. Odds ratio for the drug profiles that impacted the receipt of all-case surveillance. Univariate and multivariate logistic-regression models were used to
estimate the coefficient, with the values then converted to the odds ratio for the designation of all-case surveillance with the potential predictors described in the
table.
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[23]. Therefore, if NDAs for other category drugs are more
frequently submitted by pharmaceutical companies using for-
eign studies combined with data from Japanese studies, or if
these companies utilize the results from foreign trials instead of
waiting for local Japan studies, these drugs will more rapidly
gain conditional approval and all-case surveillance. The use
of a global study was another positive factor for receiving all-
case surveillance. As compared to global studies, the amount of
Japanese data that is available is often very small, which shows
the benefit of applying global studies for development strategy.
However, we confirmed that conditional approval and all-case
surveillance were not applicable for drugs such as L and OD
when they were initially launched in the US and/or there were
safety concerns that were predictable from the precedents or
their mode of actions (for example: Betaferone, Stromectol,
Gonalef, Modiodal, Volibris, Apokyn, Remicade, Leustatin,
Pirespa, and Bosulif), suggesting that these drugs should en-
ter the market as quickly as possible with PMS follow up to
ensure reasonable safety.

Regarding the negative factors, the most common was a
normal review, which indicates that while securing safety, the
NMEs need to be delivered to patients as soon as possible in or-
der to receive a conditional approval and all-case surveillance
designation. Another negative factor for conditional approval
was N, which suggests that global studies are likely to be used
for an NDA (Table 3). However, the number of Japanese pa-

tients that are receiving N drugs is high since Japan is an aging
society and thus, sufficient Japanese efficacy, safety, and PK/PD
data should be obtained in this therapeutic area. As shown in
Figure 3A, these systems led to a significant reduction in the
review time, which suggests that utilization of these PMS stud-
ies can lead to a reduction in drug lag in Japan. Regarding the
review time, J and L drugs had a shorter review time compared
with the other drug categories. The drugs in these categories
can meet high unmet medical needs, such as drugs used for HIV,
HCV, and oncology. As a result, these circumstances can lead
to shorter review times. In addition, there were a large number
of drugs in J and L that received conditional approval and all-
case surveillance (Table 3), which should contribute to a short-
ening of the review time. Although our findings also suggested
that using global data or participating in global studies reduced
the review time, the use of bridging strategies did not. These
findings are consistent with a previous study that focused on
oncology drugs [24], and another research report that demon-
strated that compounds with a Japanese origin tended to have
less drug lag [25]. Another positive factor for shortening the re-
view period was A, which encompasses the second largest share
of drugs used to treat rare metabolic and endocrine-related dis-
eases [26, 27].

In order to shorten the development period, we have at-
tempted to determine the best environment for clinical trials,
along with trying to improve the efficiency of data collection for
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Figure 3. Review time of orphan drugs (OD)/non-orphan drugs, drugs with/without conditional approval, and drugs with/without all-case surveillance (A) and
according to the ATC code (B). (A) Significant differences between OD and non-OD, conditional approval drugs and non-conditional approval drugs, and all-case
surveillance drugs and non-all-case surveillance drugs were determined by using a Students t-test, with *p<0.05, **p<0.01 set as the levels of significance (n = 468
for all drugs, 108 for OD, 360 for non-OD, 174 for conditional approval, 294 for non-conditional approval, 121 for all-case surveillance, and 347 for non-all-case
surveillance) (B) Significant differences between all of the drugs and each code were determined by a one-way ANOVA with Tukeys test, with the significance set
as #p<0.05 (n = 468 for all drugs, 55 for A, 31 for B, 25 for C, 7 for D, 11 for G, 13 for H, 94 for J, 84 for L, 17 for M, 63 for N, 0 for P, 23 for R, 16 for S and 29
for V). See Table 1 caption for explanation of the ATC code.

Figure 4. Odds ratio for the drug profiles that accelerated the review time. Univariate or multivariate logistic-regression models were used to estimate the coefficient,
with the values then converted to the odds ratio of the acceleration of the review time with the potential predictors described in the table.
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the NDA. Based on this aspect, the use of conditional approval
and all-case surveillance is important when submitting foreign
data. However, specific guidelines that provide details on how
to effectively use this system have yet to be created. This arti-
cle provided guidelines so that PMS system in Japan can be uti-
lized to help deliver innovative drugs to Japanese patients with
the least amount of delay. Our current research verified that
conditional approval and all-case surveillance shortened the re-
view period. Since conditional approval can be given to drugs
that are submitted together with global data, this suggests that
conditional approval can contribute to a shortening of the de-
velopment time and a reduction of the approval period for new
drugs.

Considering that Japan has fallen behind with regard to the
global development of new drugs, its participation in global
studies can assist in the developmental process and reduce the
drug lag [28]. Thus, there needs to be a more positive and ef-
fective use of these systems in Japan if the country hopes to
catch up with the new development that is now being under-
taken globally. Achieving this will require an increase in the
cost and burden on the pharmaceutical industry [14]. How-
ever, this by itself might be advantageous, as it could lead to
an acceleration of market approvals in Japan. Thus, we need to
seriously consider which of the drugs need to be subjected to
these systems, in addition to determining the balance that will
be necessary in order to evaluate the drug safety profile between
a clinical trial and PMS studies. In the US, there is an opin-
ion that granting an extension of the exclusive marketing rights
to those drugs whose long-term safety profile is confirmed in
PMS studies would be viewed as an incentive by pharmaceu-
tical companies, while another opinion is that conditional ap-
provals need to be systematized [29, 30].

As several papers have reported [31, 32], approved doses
in Japan differ from those reported in the US and EU. More-
over, the doses in Japan are likely to be lower than those that
have been approved in Western countries. However, it should
be noted that the approved doses in the US are sometimes re-
duced after marketing approvals are granted. One of the reasons
for this is that the maximum tolerated doses estimated by the
phase 1 study tend to be taken as recommended doses [33, 34].
Therefore, it is important to collect clinical data during PMS for
Japanese patients when there are simultaneous launches due to
the participation of Japan in global studies. Needless to say, it
is also important to consider the balance between the risks and
benefits by launching NMEs in Japan without delay through
global trials, since the dose approved in Japan may be changed
after conducting the all-case surveillance for several months.

There were two major limitations for our current research.
First, we only focused on NMEs. Second, not all of the drugs
approved between 2000 and 2014 including drugs that expanded
upon the indications, and in addition, there was no comparative
analysis of these drugs done between the US and EU. Addi-
tional research based on the perspective of these limitations will
need to be undertaken in our future studies.

5. Conclusion

The current study clarified the factors affecting the receipt
of conditional approval and all-case surveillance, in addition
to examining the effects that these factors potentially have on
the review time. There was a significant positive correlation
between ODD and category L and the receipt of conditional ap-
proval and all-case surveillance. However, the PMS examined
in this study did not take into consideration ODD and L drugs
that have already been launched in the US or the associated
safety data that had been previously extrapolated. The review
time was significantly reduced by conditional approval and all-
case surveillance. Utilization of this PMS system can help de-
liver innovative drugs to Japanese patients with the shortest pos-
sible delay and help solve or provide better solutions for drug
lag problems, thereby securing the safety of Japanese subjects
and potentially contributing to a better quality of life for these
patients.
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