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Figure 1-1 Flowchart about drug development 
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PMDA:

Pharmaceuticals and medical devices agency

LDR: Lag in drug review

LDD: Lag in drug 

development Figure 1-2
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PMDA

Figure 1-3 6, 

9-19

2006 1.2 2010 0.1 14

2006 1.2 2010 1.0

Figure 1-4 14
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GCT: Global clinical trial 11
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Figure 1-3 Government policies for reducing drug lag 

ICH, International conference on harmonization of technical requirements for registration of 

pharmaceuticals for human use; PMDA, Pharmaceuticals and medical devices agency. 

• ICH E5 Guideline16

• National wide 3 yearly clinical trial activation plan6

• New 5 year clinical trial activation plan12

• 5 year strategy for the creation of innovative pharmaceuticals and medical devices17

• Basic principles on global clinical trials11

• Increasing reviewers in PMDA10

(Year 2006; 319 members to year 2011; 648 members) 19

• Basic principles on global clinical trials (reference cases)13

• 5 yearly clinical research and trial activation plan 201218

1998

2003

2007

2012
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Figure 1-4 Drug lag in Japan from FY2006 to FY2010 

FY, Fiscal year. 

20

GCT

21

2007 2012

CDSs: Clinical development strategies

FY2006 FY2007 FY2008 FY2009 FY2010

La
g 

tim
e 

(y
ea

r)

Lag in Drug Development (LDD)

Lag in Drug Review  (LDR)

Drug lag (LDD + LDR)



8

Originator: 



9

PMDA

http://www.info.pmda.go.jp/approvalSrch/PharmacySrchInit? 2007

2012 2007 4 2013 3

PMDA http://www.pmda.go.jp/

FDA: Food and drug administration http://www.fda.gov/ Federal Register

https://www.federalregister.gov/ WHO: World health organization

ATC: Anatomical therapeutic chemical / DDD: defined 

daily dose  index http://www.whocc.no/atc_ddd_index/

2013 7 23 2013 8 2

MAH: Marketing authorization holder

WHO ATC

WHO ATC
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Confirmatory trial

CDSs

CDSs

PMDA T.U. Y.A. A.T.

20 Style

Table 2-1 Style 6 CDSs

”Local trial” ”Local and foreign trials” ”Bridging study” ”Global clinical trial”

”No efficacy/safety trial” Key clinical trial Bridging study

GCT 3 Insulin glulisine fesoterodine

fumarate tofacitinib citrate

Bridging study CDS ”Bridging study”

6 CDSs 2 CDSs

CDS

“ CDS ”Global clinical trial”

Global clinical trial
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CTDs: Common 

technical documents

5

2

10th 25th 75th 90th

P < 0.05

TIBCO Spotfire S+ 8.1J TIBCO 
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2007 2012 218 NME: 

New molecular entity 218 FDA

10 4

21 * 35

183

Figure 3-1
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Figure 3-1 Selection of analyzed drugs 

NME, New molecular entity. 

*Drugs which are not approved and developed in the United States.

183 Table 3-1 CDS ”Local trial”

69 ”Local and foreign trials” 59 ”Bridging study” 19 ”Global

clinical trial” 18 ”Foreign trial” 13 ”No efficacy/safety trial” 5

183 19% n = 34

L : 21% N :

16% A : 15% J : 13%

21 37

MAH 39% n = 72

12% n = 23

218 Drugs were approved in Japan
as NME from FY2007 to FY2012

14 Drugs were ineligible
4 Drugs were biosimilars
10 Drugs were unclear about submitted date in US

204 Drugs were eligible

157 Drugs were approved
in both Japan and US

47 Drugs were not
approved in US

26 Drugs were under
development in US

21 Drugs were ineligible*
(21 Drugs were not developed in US)

183 Drugs were analyzed drugs

( )
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Table 3-1 Summary of analyzed drugs 

ATC, Anatomical Therapeutic Chemical classification; FY, Fiscal year; NDA, New drug approval. 

Number of drugs
(n = 183; %)

Local trial 69 (38%)
Local and foreign trials 59 (32%)
Bridging study 19 (10%)
Global clinical trial 18 (10%)
Foreign trial 13 (7%)
No efficacy/safety trial 5 (3%)

First in Japan 34 (19%)
First in the United States 149 (81%)

FY 2007 32 (17%)
FY 2008 27 (15%)
FY 2009 21 (11%)
FY 2010 33 (18%)
FY 2011 37 (20%)
FY 2012 33 (18%)

A (Alimentary tract and metabolism) 27 (15%)
B (Blood and blood-forming organs) 13 (7%)
C (Cardiovascular system) 8 (4%)
D (Dermatologicals) 2 (1%)
G (Genitourinary system and sex hormones) 6 (3%)
H (Systemic hormonal preparations) 5 (3%)
J (Antiinfectives for systemic use) 23 (13%)
L (Antineoplastic and immunomodulating agents) 38 (21%)
M (Musculoskeletal system) 3 (2%)
N (Nervous system) 30 (16%)
P (Antiparasitic products, insecticides and repellents) 1 (1%)
R (Respiratory system) 8 (4%)
S (Sensory organs) 9 (5%)
V (Various) 10 (5%)

Japanese enterprise 72 (39%)
Self-developed by Japanese enterprise 23 (12%)
Licensed-in for development by Japanese enterprise 49 (27%)

Non-Japanese enterprise 111 (61%)
Self-developed by non-Japanese enterprise 82 (45%)
Licensed-in for development by non-Japanese enterprise 29 (16%)

Clinical development strategy for NDA submission in Japan

Time of approval

Year of approval in Japan

Therapeutic area (ATC classification)

Characteristics of originator and marketing authorization holder
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CDSs Figure 3-1 2009 ”Global

clinical trial” 1 2009 8 2012

2012 24% 33 8

2007 789 2007 , 1470

2009 , Figure 

3-2

Figure 3-1 Transition of clinical development strategy from FY2007 to FY2012 

FY, Fiscal year.
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Figure 3-2 Lag in drug development by analyzed drugs 

The lag in drug development (LDD) is shown for each fiscal year (FY) of approval in Japan. In this 

box plot, the top, the middle, and the bottom represent the 75th percentile, the median and the 25th 

percentile, respectively. Error bars represent the 90th and the 10th percentiles.
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CDSs Figure 3-3 n = 183

1111 ”Global clinical trial” : 90

”Foreign trial” : 560 : 1111

P < 0.05 ”Local trial” : 1870

P < 0.01 ”No efficacy/safety trial” 

”No efficacy/safety trial”
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Figure 3-3 Lag in drug development for different clinical development strategies used 

for submission of NDAs in Japan. 

The lag in drug development (LDD) is shown for each indicated clinical development strategy. In 

this box plot, the top, the middle, and the bottom represent the 75th percentile, the median and the 

25th percentile, respectively. Error bars represent the 90th and the 10th percentiles. For analysis, 

each category was compared with the median LDD value (1111 days) by using the Wilcoxon 

signed-rank test. *P < 0.05, **P < 0.01.
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Figure 3-4

WHO ATC

1111 L

778 n = 38 P < 0.05 N

2725 n = 30 P < 0.01 C

J R
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Figure 3-4 Lag in drug development in each therapeutic area 

Lags in drug development (LDDs), categorized according to the Anatomical Therapeutic Chemical 

(ATC) classification, are shown for the following therapeutic areas: (A) alimentary tract and 

metabolism (n = 27), (B) blood and blood-forming organs (n = 13), (C) cardiovascular system (n = 

8), (D) dermatologicals (n = 2), (G) genitourinary system and sex hormones (n = 6), (H) systemic 

hormonal preparations (n = 5), (J) anti-infectives for systemic use (n = 23), (L) antineoplastic and 

immunomodulating agents (n = 38), (M) musculoskeletal system (n = 3), (N) nervous system (n = 

30), (P) antiparasitic products, insecticides and repellents (n = 1), (R) respiratory system (n = 8), (S) 

sensory organs (n = 9) and (V) various (n = 10). In this box plot, the top, the middle, and the bottom 

represent the 75th percentile, the median, and the 25th percentile, respectively. Error bars represent 

the 90th and the 10th percentiles. For analysis, each category was compared with the median LDD 

value (1111 days) by using the Wilcoxon signed-rank test. *P < 0.05, **P < 0.01. 
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CDSs Table 3-2 ”Global clinical trial”

B 13 3 L

38 8 R 8 2

L 38 28

C N ”Global clinical 

trial” ”Foreign trial” C N
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Figure 3-5 CDS

”Local trial” 0 3023

P < 0.01 ”Local and foreign trials” 637 1856 P < 0.01 ”Bridging study”

231 1866 P < 0.01 ”Global clinical trial” 84 1162 P < 0.01

CDS ”Local trial” 3023 ”Local

and foreign trials” 1856 P < 0.01 ”Bridging study” 1866 P < 0.05 ”Global

clinical trial” 1162 P < 0.01 4 CDS

”Global clinical trial” 3 2 GCT
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Figure 3-5 Effects of timing of initiation of the phase II clinical trial in Japan on the lag in 

drug development 

The lag in drug development (LDD) was compared for the clinical development strategy and timing of 

initiation of the phase II clinical trial in Japan before or after the submission of the new drug application 

(NDA) in the United States. In this box plot, the top, the middle, and the bottom represent the 75th 

percentile, the median and the 25th percentile, respectively. Error bars represent the 90th and the 10th 

percentiles. For analysis, data for the after-submission stage in each category were compared with those 

for the “Local trial” by using the Wilcoxon rank-sum test. For each strategy, comparison was carried out 

between the data for the stages before and after NDA submission. *P<0.05, **P<0.01. 
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Originator: MAH

: 0 n = 23

1111 P < 0.01

: 2380 n = 49 P < 0.01 Figure 3-6

23 17

17 3
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Figure 3-6 Relationship between the originator/marketing authorization holder of a drug 

and lag in drug development 

The lag in drug development (LDD) was analyzed on the basis of various types of originator and 

marketing authorization holder of a drug. In this box plot, the top, the middle, and the bottom represent the 

75th percentile, the median, and the 25th percentile, respectively. Error bars represent the 90th and the 10th 

percentiles. For analysis, each category was compared with the median LDD value (1111 days) by using 

the Wilcoxon signed-rank test. *P<0.01. 
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Figure 3-7 CDSs

”Local trial” : 100%

”Local trial” CDS ”Local and foreign trials” : 13% P < 

0.01 ”Bridging study” : 16% P < 0.01 ”Global clinical trial” : 11%

P < 0.01 ”Foreign trial” : 0% P < 0.01

”Global clinical trial” n = 18

GCT 41% n

= 6 GCT 10% n = 12
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Figure 3-7 Ratio of Japanese to total subjects in efficacy/safety evaluation trials 

The ratio between Japanese patients and total patients in the efficacy/safety clinical trials is shown in terms 

of percentage value for each category. In this box plot, the top, the middle, and the bottom represent the 

75th percentile, the median, and the 25th percentile, respectively. Error bars represent the 90th and the 10th 

percentiles. For analysis, each category was compared with the “Local trial” category by using the 

Wilcoxon rank-sum test. *P<0.01. 
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21 Figure 3-1 *

Table 3-3 CDS ”Local trial” n = 19 ”Local and foreign trials” n = 2

2 7

52% n = 11 J

10 MAH

n = 11 52
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Table 3-3 Summary of drugs which are not developed in the United States 

ATC, Anatomical Therapeutic Chemical classification; FY, Fiscal year; NDA, New drug approval. 

Number of drugs
(n = 21; %)

Local trial 19 (90%)
Local and foreign trials 2 (10%)

FY 2007 4 (19%)
FY 2008 2 (10%)
FY 2009 4 (19%)
FY 2010 4 (19%)
FY 2012 7 (33%)

A (Alimentary tract and metabolism) 1 (5%)
B (Blood and blood-forming organs) 1 (5%)
G (Genitourinary system and sex hormones) 2 (10%)
J (Anti-infectives for systemic use) 11 (52%)
L (Antineoplastic and immunomodulating agents) 3 (14%)
M (Musculoskeletal system) 1 (5%)
N (Nervous system) 1 (5%)
R (Respiratory system) 1 (5%)

Japanese enterprise 19 (90%)
Self-developed by Japanese enterprise 11 (52%)
Licensed-in for development by Japanese enterprise 8 (38%)

Non-Japanese enterprise 2 (10%)
Self-developed by non-Japanese enterprise 2 (10%)
Licensed-in for development by non-Japanese enterprise 0 (0%)

Clinical development strategy for NDA submission in Japan

Year of approval in Japan

Therapeutic area (ATC classification)

Characteristics of originator and marketing authorization holder
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”Global 

clinical trial” Figure 3-3

GCT

”Foreign trial”

HIV: Human immunodeficiency virus

”Foreign trial”

1111 37 2007

: 789 2012 1183

Figure 3-2 37

14, 26 12 20

Yonemori

25 2007 2012
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Yonemori 2000 2009

25 PMDA 2006 2010 14

”Global clinical trial” 2009

183 18 Table 3-1

Figure 3-1 GCT GCT

9, 27, 28GCT

CDSs

18

GCT

CDS

Figure 3-4 N

: 2725 1111

N GCT

GCT Table 

3-2 ”Global clinical trial” 38 8

L : 778
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1111 L 38 28

L 2006

29L

2005

30 GCT 31

GCT

GCT

C GCT

GCT

”Local trial”

32

Figure 3-5 ”Local trial” ”Local and foreign trials” ”Bridging study”
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