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PhRMA-EFPIA Joint Survey 2022 The Number of New Drug Approvals in Japan Review Time for Standard Review and Priority Review

B ALL = PhRMA+EFPIA

1. Review Time 3. Clinical Data Package -:EI;LL (Standard) -#~PhRMA+EFPIA (Standard) -#~ALL (Priority) =<PhRMA+EFPIA (Priority)
. . : 138 144 BB ool RS emsn O ARSI e
— The Number of New Drug Approvals in Japan, in — Type of Phase 3 Study in Clinical Data Package 130 134 126 b PhRMA + EFPIA
FY2021 — Utilization of RWD in Clinical Data Package 5 117 116 5 118 (Standard; N=31, Priority; N=19%)
— Review Time for Standard Review and Priority 4. Submission/Review/A m 104 Excluded 1 regenerative medicine
Review . uomission/review/Approvai Lag . - -
ope . . - 11.8 . 11.8 .
— Background of Approved Products 6. China Development . 61 59 64 . @ saia / : . : 11.7
— Utilization of expedited program 7. Pediatric Development 26 55 54 ‘g‘ v ' >
37 41 = 9.2
These results of analysis are based on the following companies, and the result of three overlapping companies are counted as one time 9 - A\ |
Participating companies: \ 7 V
i PhRMA (11 companies) FY2010 FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2021 \\\%5 €1 &f% .
— Abbvie, Amgen, Biogen Japan, Bristol-Myers Squibb, Eli Lilly, GlaxoSmithKline*, Janssen*, MSD, Pfizer, Gilead Sciences 6 :’r%%ﬁﬂ;/
and CSL Behring* ) ) Note: FY2010  FY2011  FY2012  FY2013  FY2014  FY2015  FY2016  FY2017  FY2018  FY2019  FY2020  FY2021
- EFPIA (15 companies) The survey respondents from PhRMA and EFPIA accounted for 43% (62/144) of the total new drug approvals in Japan in FY2021 standar(lj ) (Median) (Median) (Median) (Median) (60%tile) (70%tile) (70%tile) (S0%tile) (80%tile) (80%tile) (80%tile) (80%tile)
* Oncology: 9/31,
— AstraZ.eneca, Bayer,. CHUGAI, .CSL Behring*, .Ferring, §IaxoSmithKIine*, Janssen*, LEO, Lundbeck, Merck Biopharma, gzze;eTZtmaelgiiszr:qZZ?ggz\\’/szgeeigﬁjr;:j?}om the FY2021 survey data ;ril;l:intn—oncology: 22/31 |+ Dyration of INDA Review for “Standard Review” in FY2021 was 11.7 months (80t percentile)
Boehringer Ingelheim, Novartis, Novo Nordisk, Sanofi, and UCB g Y « Oncology: 7/20, * Duration of JNDA Review for “Priority Review” in FY2021 was 8.8 months (80t percentile)

* Non-oncology: 12/20

Background of Approved Products PhRMA + EFPIA (N=63*) Utilization of Expedited Program

* 62 drugs and 1 regenerative medicine PhRMA + EFPIA (N=63)
- Regenerative . ... H -
Category of J-NDA (N=63) "= PMDA Review Division (Category) (N=63) Sakigake (N=63)

New route, Other, 2, 3% 2% . Review Category (N=63) Evaluated

> 3% New Drug 1 (1) I 5 Expedited in advance Yes, l., 2%
| New New New Drug1(6-2) EEEGCGEG—— 6 Re";‘;‘:' 3, _ for Public Orphan (N=63)
osage, 6, indicati '

0% '“d'cﬂ‘;’“' 28, New Drug2 (2) I 7 V. knowledge

New active New Drug 2 (5) N 3 licati
ingredient, 24, 4 y application
New Drug3(3-2) W 1 Approval Revi
Nucleic acid- . _ ’ eview, 31, o
based Drug Modalities (N=63) New Drug 4 (4) EG——— 7 8, 13% ot 49% Conditional Early Approval (N=63)
therapeutics, New Drug 4 (6-1) 10 rIority
1,2% i No, 45, 71%
Biological New Drug 5 (Oncology) 16 Review, , 45, vee 0 0%
ew Drug ncology) I A
products, 26, . . 20, 32%
41% Small Regenerative (Regenerative) Wl 1
molecules, 36, . . . Note:
700 Regenerative (Bioquality) I 2 Oncology: 7/18,
Vaccines (Vaccines) N 3 *include 1 regenerative medicine Regenerative Medicine: 1/18
Non-oncology: 10/18 No, 63, 100%

* “New indication” (28/63; 44%) and “new active ingredient” (24/63; 38%) accounted for the majority of the INDA
* Small molecules accounted for 57% (36/63) and Biological products for 41% (26/63)
* 16 of the 63 approved products (25%) were for oncology (largest divisional category), compared to 47% in FY2020

In FY2021, 20 products (32%) were approved through the Priority review and 18 (29%) were through the Orphan drug review
* There was one product approved under the Sakigake pathway; none were approved through Conditional Early Approval
» 8 products (13%) were approved through special approval, all of which were COVID-19 related drugs

Type of Phase 3 Study in Clinical Data Package Utilization of RWD in Clinical Data Package Pediatric Development

PhRMA + EFPIA (N=58)

Clinical Data Package for Pediatric Development (N=19)

PhRMA + EFPIA (N=63) Relevance of pediatric development (Is the

_ Hizati D o o
Skip Ph3 Skip Ph3 (Japan Others, 2, 3% Utilization of RW Objective to utilize the RWD duct develoned f diatri 2) T e e P 8 (42%)
0 — (n=3: Multiple answers allowed) PFOGUCLREVCIDPEAITON PEAISRITEMSES
(Global Ph2), 2, 3% «  Global study including Japanese & Japanese PK study 1 (5%)
Ph2), 2, 3% Yes’ 5% Efficacy as Evaluation Material 2 (67%) +  Global Study including Japanese & Domestic study 201}
Efficacy as Reference Material 3(100%) (other than PK study)
Paper JNDA, 2, 3% »  Domestic study and PK study 0 (0%)
Safety as Evaluation Material 0 (0%)
. : * Domestic study (other than PK study) 0 (0%)
Japan Domestic Safety as Reference Material 0 (0%)
Study 7 11% * Others 8 (42%)
Extrapolation of Global Study, Background to use of RWD The reason for conducting pediatric development in Japan
Overseas Study, 8 40, 63% Used as part of the clinical data package upon agreement with 2 (67%) X Aldult (N=19; Multiple answers allowed)
gor No, 60, 95% PMDA prior to J-NDA submission e‘;ﬁ’p:':"t » It was planned to be developed by Global 15 (79%)
Used as part of the clinical data package at company's (Japanese 1 (33%) 70:36 * There was an incentive for a re-examination period 1(5%)
corporation) discretion without agreement with PMDA +  There were incentives for drug prices 1(5%)
. . . . * Others 5 (26%)
* Type of Phase 3 study in Clinical Data Package are mainly: * InFY2021, there were 3 products (all for oncology) that used RWD (both foreign and Japanese) — : : —
1) “Global studies”: 40 cases; 63% (FY2020: 67%) « The objectives of RWD utilization were for efficacy data as evaluation or reference materials, not for safety data * Pediatric development was undertaken for 19 products (30%), including pediatric only (4 cases; 6%), and adolescents evaluated
2) “Extrapolation of overseas study”: 8 cases; 13% (FY2020: 7%), 5 out of 8 cases were special approval cases «  Two of the three involved “Skip Ph3 (Japan Ph2)” in “Type of Phase 3 Study in Clinical Data Package” with adults (15 cases; 24%)
3) “Japan domestic studies”: 7 cases; 11% (FY2020: 14%) «  Two of the three were with the agreement of the PMDA prior to JNDA submission * Clinical data package for pediatrics come from mainly global studies
» Skip Ph3 (Global Ph2 ) and Skip Ph3 (Japan Ph2) were Oncology Development only * The reasons to conduct pediatric development was “it was planned to be developed by global” (15 cases; 79%), incentive for a re-
examination period (1 case, 5%) and incentives for drug prices (1 case, 5%)

Global Development* Submission / Review / Approval Lag (vs. US & vs. EU) Simultaneous JNDA filing

NMES" LoMe NMES oM within 3 months PhRMA + EFPIA (N=50)
Other, 1, New Category of NDA(N=50)  Regenerati Special  Review Category (N=50) (Months) (vs. US) (Months) (vs. US) (Months) (vs. EU) (Months) (vs. EU)
T e ve App{g;’;" 8 50 50 : 3 50 50 Number of JNDA Filed Simultaneously Reasons for simultaneous JNDA filing (within 3 months)
L e medicine, o CAaE. .
. 2, 4% o 40 40 40 . 40 (within 3 months) (n=50) (n=25; multiple answers allowed)
ew , .
dosage, 30 30 30 30
4, 8% 6 5 20 . - 50 The standard process that allows the application within 3 17 (68%)
$ | o . i months has been established
*Priority 10 s 10 10 , 10 : — —
i Review, 17 | o | i T mex There was a business decision to prioritize Japan 12 (48%)
0 3 v iﬁ E{e: - . . . . .
active S 4 0 ] 0 * 3 0 E :"25395.% ) - - It was a partial change application for the indication and dosage 5 (20%)
ingredient *include 1 regenerative medicine (10) (10) . (10) (10) 25% 0,255 and administration, and there was no need to prepare materials
23, 46% Skip Ph3 T in Clini ¥ ’ for Japan such as CMC
’ ype of Phase 3 Study in Clinical Data Package (N=50) 20 . or Japan such as
(GIObal th)r ( ) Submission*? Review Approval (20) Submission Review Approval® (20) Submission®® Review Approval (20) Submission Review Approval
2, 4% N=19  N=17"* N=18" N=23 N=20" N=21 N=21  N=18"7 N=197 N=22 N=21" N=21" Others 10 (40%)
*1 NME is defined as “new active ingredient” in category of JNDA and LCM is defined as other categories *6 One outlier 54 months is excluded from Submission lag in the figure of NMEs
‘]apan *2 One outlier 63 months is excluded from Submission lag in the figure of NMEs *7 Exclude 3 cases under review in EU
* : teci Domestic *3 Exclude 2 cases under review in FDA *8 Exclude 1 case under review in EU
Obtalned or planed SumeSSIOI‘I/appI'O\!a| Study, 5, 10% Extrapolation *4 One outlier 838 months is.exc!uded from Approval lag in the figure of LCMs
as part of global development plan ; *5 Exclude 3 cases under review in FDA
of Overseas . P o :
Global Study, . ; : ) . - - » Of the 50 products that obtained or planned submission/approval globally, 25 (50%) of the JNDA were filed simultaneously
Study, 7, 14% 36, 72% Variability In Review duration lag In NMEs and LCMs was limited, and there were faster cases than US or EU review period * Primary reasons for these simultaneous applications included “the standard process allows for applications to be filed within 3

* The variation in the NME submission lag was greater than the variation in the LCM submission lag. In addition, the
* 50 of the 63 products (79%) involved global development magnitude of the submission lag led to variations in the approval lag.
* LCMs were submitted and approved faster than NMEs

months” (17 or 68% of the applications) and “there was a business decision to prioritize Japan” (12 or 48% of the applications).

' ili Approval la
Simultaneous JNDA filing Simultaneous JNDA filing pp g

PhRMA + EFPIA (N=25)
PhRMA + EFPIA (N=50) More th an 3 mo nthS 1st approval* 2nd or 3rd approval
More than 3 months _ _ N , app
The reasons for delay in development phase The reasons for delay in submission phase What is the primary reason for What is the primary reason, if If " Delay in the review phase" is
(n=8: Multiple answers allowed) (n=17: Multiple answers allowed) securing first approval in Japan? Japan obtained second or third selected, What is the reason?
Number of JNDA Filed Simultaneously Reasons for not filing simultaneously Already approved overseas 4 (50%) Preparation of Japanese Module 2.3 or approval application 3 (18%) (n=9) approval among Japan, US and (n=13) * Lack of data: 1
. . _ . . . _ * . : . 2(n=
(within 3 months) (n=50) (i.e. within 3 months) (n=25) Japan could not join the MRCT(verification study) asitwas 3 (38%) Wait for stability test results 3 (18%) TRRANTSCHIVIR SpBrval W Sharssmemontivor earier thar LS /EU EU?(n=39)
already started Preparation time for e-data submission 3 (18%)
Japan stand alone development 1(13%) Prioritize overseas 3 (18%)
:\;zzr_}ese phase 1 study became necessary before join in 1(13%) For company's convenience 3 (18%)
P ti f Table of CTD 2(12%
Japanese dose-finding study became necessary before join 1(13%) e ( )
in MRCT Not accepted interim results 2 (12%)
[0)
Yes, 25, 50% Did not consider Japan development due to license-in 1 (13%) Conduct additional analysis for consideration of consistency 2 (12%)
product between Japanese and entire population
Others 3 (17%) Pricing Strategy 2 (12%)
Wait for Long term safety data 0 (0%) 15%
Expedited review in oversea 0 (0%) +  Of the 50 products that obtained or planned = Of the 50 products, which obtained or planned submission/approval globally, 39 products
OhEs 6 (35%) submission/approval globally, 9 products were were approved in Japan second or third behind the U.S. and/or EU
. approved first in Japan * In most of these cases (25 or 64%) the applicant had been unable to file simultaneously in
« Of the 50 products that obtained or planned submission/approval globally, 25 (50%) of the INDA were NOT filed Unknown 2 (12%) * In 6 of these cases (67%), Japan happened to approve Japan and in 14 cases (36%) due to a delay in the review phase in Japan.
simultaneously - - . . . - - ) «  The reasons for delays in the development phase: 4 cases (50%) was “already approved overseas and 3 cases (38%) could not join MRCT first following a simultar\eous filing and in 2 cases . T:ese dela\fsc; the re:ue:vdlnljapz'mtv:er;e either re!at.we to the ex;;edlted rev:g; overseas
* Reasons for not filing simultaneously (i.e., within three months) included delays during the submission phase” (17 or * The reasons for delays in the submission phase: There were various reasons not only technical and regulatory, but also external factors (22%), the overseas review had been delayed. (6 cases or 46%) or actual delays in the Japanese review process (2 cases or 15%)
68% of the applications) or “delays in the development phase” (8 or 32% of the applications) such as priority, convenience and pricing strategies.

Utilization of Expedited Program (Oncolo . :
'NME (N=3) | P gram | &Y} Utilization of Expedited Program (Non-Oncology) Utilization of Expedited Program (Non-Oncology)

Japan . us Review Period (Mo) NME (N=15)
PR ODD Sakigake [SEH{DN BVAVAEN BREEN PRI EODBE RIGR] AR PRIME | AA"|[GMA [ EC. Japan US EU Japan J Review Period (Mo) LCM (N=11)
1 73 7 v v v v PR ODD Sakigake BT PR AA | CMA GO BODPPN Japan  US EU IETENR I : - us : _ Review Period (Mo)
2. I YL v | vl v I v e L (SA) v ‘ N A PR | ODD Sakigake HETN NN M= R MGBBH PRIVIEl AN NGVAY MEGH MGBBN Japan  US  EU
3 v v v v v v v v v v v 7 4 ol 2 v v v v v v v 7 8 11 8 1 7 12 11 12
LCM (N=10) 3 v 9 8 | e 2 v v v v v v v v 9 4 7
= : ; ; 4 (SA) v 3 NA 1 3 (SA) v 2 <1 i
I JS , -
~apan . - — —_ ﬁ - BN S e M BeviewlEeriodiiMo) 5 v v v v v v v 6  Jundisciosed | undisclosed 4 v v v 4 Under Under
PR ODD Sakigake [SRyiol] NAVARN IR INEREN RO (RIGR A B BOPDY Japan US  EU 7 (=~
T | v | v v | v v 7 | 2 | 10 - (5;’ - 1 1 1 1 5| (SA) v v 1 | e | 1
. 7 7 77 ~ ~ 11 5 11 8 (SA) <1 2 1 7 v v - - - 9 NA NA
2 = = 3 a 3 9 v v ¥ v v v 13 30 32 8 (SA) v 2 <1 1
5 v v | v 01 6 | 8 10 v v I v | 0] 6 | 13 5 v v 7 1 | e | 5
= 7 11 6 NA 11 v v 16 8 15 10 v v = - = - 7 NA NA
Under
> 7 7 7 11 <1 = 12 - — - v v 12 ) 12 11 v v v v 8 6 NA
8 v v 7 NA NA 13 = - 12 8 15
9 v | v v | v v | v % 9 5 | 14 14 — Z 12 8 14
10 v 11 6 8 15 9 17 15
« Japan’s expedited review system tends to depend on orphan and could not utilize another pathway : :Eapar;ie;pedlted re-wev..né s?'stem zezc!s to depend] on pr|o.r|t\,:c rngv\; (/aEnlf c:|rphan) - A cnns | . :Eapar:j.s e;cpedlted rt?\ne\f\:j s;/stem ter;c!s to dependl on prlorlty rgwew éand orphan) . . f | .
« Expedited program is widely granted in oncology projects by FDA resulting in a review lag between Japan and the U.S. xp;e ::te prolgram l:hWI fhyfran e |In nor;:ocr;co ogylpropf.-cc: I:, d ; ; .rt owev.er, rewe:-wd;?erjlo el or. nc::—oS(:So ogz i :r(peI ite pl:ograI:n |s. wi ey;gran:\e dm non—lonc? ogsf pro;c;ct; in :S/ u. Ho.wever, -re:jrl.e\.«‘rl perio hGAI'? O;-: nzns-onc: Oﬁv products
« In ten instances (77%; 10/13) there was more than a 4-month review gap between Japan and the U.S. products was lower than that in oncology. And several projects had a shorter review period in Japan than in the U.S. an " was lower than that in oncology. And a couple of projects had a shorter review period in Japan than in the U.S. and EU.
PR: Priority Review, ODD: Orphan Drug Designation, BTD: Break-through Designation, AA: Accelerated Approval (US); Accelerated Assessment (EU), FT: Fast Track, PR: Priority Review, SA: Special Approval, ODD: Orphan Drug Designation, BTD: Break-through Designation, AA: Accelerated Approval (US); Accelerated Assessment PR: Priority Review, SA: Special Approval, ODD: Orphan Drug Designation, BTD: Break-through Designation, AA: Accelerated Approval (US); Accelerated Assessment
RTOR: Real Time Oncology Review, AAid: .Assessment Aid, CMA: Conditional Marketing Authorization, EC: Exceptional Circumstances (EU), FT: Fast Track, CMA: Conditional Marketing Authorization, EC: Exceptional Circumstances (EU), FT: Fast Track, CMA: Conditional Marketing Authorization, EC: Exceptional Circumstances
China Development (Approved Case) China Development (Approved Case) China Development (Approved and on-going)
Iread din China? . What was the initial timing for China to join the NME (N=4) What was the initial timing for China to join the global development (n=15)
Already Approved in China: China joins/ed global study global development (n=5) China’ Submission Review Period lag (Mo) Approval China joins/ed global study From phase 2 1(7%)
(incl. Asia study)? 1ag (incl. Asia study)? «  From phase 3 (incl. 2/3) 13 (87%)
Unkno * From phase 2 1 (20%) Bil} CA PR SA Japan (Chia) Lag Lag «  Unknown 1(7%)
1 . incl. 6 | New Drug 3 (3-1) v v UNK UNK UNK UNK UNK 8 UNK UNK UNK
% From phase 3 (incl. 2/3) 3 (60%) 18 New DrJg 2 (4) SA v UNK 1 1 > 1 0 Has a phase 1 PK study been conducted Has a dose-response study been
*  Unknown 1 (20%) 20 | New Drug 2 (2) v 14 10 12 -2 12 for Chinese to participate in global conducted in Chinese subjects in China?
63 | New Drug 4 (6-1) v -1 9 15 -6 -7 development (including Asian (n=13)
development)? (n=14)
LCM (N=4) * Chinese Ph1 study in China 6 (43%) * Conduct Chinese study 0 (0%)
Has a phase 1 PK study beten con_ductel_:l for Chinese to participate in Has a dose-respons.e stu.dv bt?en conducted in Chinese Submission Review Period lag (Mo) Approval o @hiiese P S 7 CYeEseE 0 (0%) e a— 8 (62%)
global development (including Asian development)? (n=4) subjects in China? (n=3) lag
: S . ———— * Noto conduct 3 (21%) * Unknown 5 (38%)
*  Chinese Ph1 studyin China 1 (25%) s Yas 0 (0%) BT GA SA Lag
51 Chinese PhistiidyOverseas 0(0%) - N g 3 New Drog 4 (6-1) =) 0 ¢ Unknown 5(36%) *Excluded one case: China joined from phase 2 study
s 1(25%) . 32 | New Drug 4 (6-1) -1 11 15 -4 -5
— T DNk . i 38 | New Drug 2 (2) 7 10 14 -4 3
nknown Excluded one case: China joined from phase 2 study 25 1 New Drug 4 (6-1) UNK UNK UNK UNK ._UNK 9 UNK _UNK 1
: - : : - * There were at least 15 cases where China was part of a global study (incl. Asia study)
* There were at least 8 instances n W_h'_Ch the products.were already approved in Ch.lna = There were a couple of cases where there was a large Submission lag and/or Approval lag between Japan and China * In13 of these 15 cases (87%), China joined global studies from phase 3 (incl. 2/3)
* Inatleast 5 of these 8 cases, China joined global studies from phase 2 or phase 3 (incl. 2/3) « The review period in Japan is generally shorter than in China «  Responses were split on whether a Chinese phase 1 study had been conducted (43% - yes; 21% - no)
* There were no instances in which a dose-response study was conducted in China, although there was a case to join from phase 2.
PR: Priority Review, SA: Special Approval, ODD: Orphan Drug Designation, BT: Breakthrough, CA: Conditional Approval Will need to keep an eye on future trends.




