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Electric 

Submission 
Gateway 

・Data conversion 
 （converter） 
 
・SEND terminology 
   (INHAND etc.) 
 
・Data mapping 
  (SEND specialist) 
 
・Study Data   
 Reviewers Guide 
  (SEND Specialist)  

 

SEND is the nonclinical implementation of SDTM, the 

standard electronic format for clinical regulatory 

submissions to FDA. SEND, SDTM, and the associated 

Controlled Terminology have been developed by CDISC.  



Needs for SEND 
When From whom Why 

Application for FDA 
(IND, NDA) 

FDA 
Requirements of regulatory 
authorities 

Cut time to market All stakeholders 

Increased profit for 
pharmaceutical companies, 
faster delivery of new drugs 
to patients 

Data trading in a joint 
development or licensing-
in/licensing-out  

Trading partners 

Prompt data evaluation 
enables faster value 
judgment and increases the 
added value of data 

Preparation for SEND 
regulations of many countries 
around the world 

Authorities of 
each country 

Future requirements 

Establishment of data 
warehouse 

Sponsor 
companies 

Bioinformatics, Rapid access 
to data  



  

Step-by-step approaches by INHAND (GESC）, FDA, CDISC, and EVS 

PhaseⅠ 
2012–2014 

・Classify and define the terms used in SEND 
・Position INHAND terminology as SEND terminology  
and perform a proper mapping 

PhaseⅡ 
in progress 

・Appoint experts on different areas to the committee to hear their 
opinions and update requests regarding INHAND terminology, and 
coordinate the process of updating terms 
・Develop a framework of future activities in partnership with various 
academic journals including goRENI (global open Registry 
Nomenclature Information system). Also, work with the FDA and 
other organizations that are working on the development of SEND 
terminology 

PhaseⅢ 
2013–2015 

・Develop the terminology of non-rodent species. Do that not by organ 
but species-by-species 
・Set up expert panels for each of the following: dogs, monkeys, 
rabbits, and miniature pigs. Each panel member compiles the 
terminology in a manuscript  



Challenge 1 Differences in study entrustment 

Generally, most pharmaceutical companies that are based or have 

headquarter functions in the US conduct safety tests of drugs at their 

own research facilities and CROs. Accordingly, in iSEND, the 

assumption is that roles for SEND are shared among US-based CROs. 

This can be considered a region-based model in which US 

pharmaceutical companies apply to the US authority using US CROs. 

Meanwhile, in Japan, the situation varies greatly.  

Challenges in responding to SEND in Japan and 

other non-US countries and ways to manage them 



SEND 対応の現状 

国内CRO A 

国内CRO B 

自社データ 

製薬メーカー 

・プロトコール 

・報告書 

・マッピング 

・所見用語確認 

・病理用語確認 

・膨大なデータ管理 

・複数ＣＲＯ統一化管理 

海外CRO D 

海外CRO E 

海外CRO F 

ＦＤＡ 

・通過性確認 

・デター解析 

・データ・レビュー 

・SEDD要求事項確認 

・病理用語確認 

Most Japanese pharmaceutical companies often use more than one Japan-based 

CRO as well as CROs based in Europe and the US for the development of one 

product. This means they need to conform the data created in multiple countries and 

facilities to the SEND requirements. In these cases, not all the commissioned CROs 

can necessarily use SEND or use it in a manner that meets the client’s needs.  



Risk of application rejection 

The largest risk associated with SEND is that of a refusal to file (RFP) 

from FDA. FDA clearly states that it will return the SEND dataset to the 

applicant if FDA’s validation system identifies errors. This means 

applications may be returned before they are reviewed. Therefore, 

application materials, including the SEND dataset and accompanying 

Reviser’s Guide, need to be complete. If the application is returned, the 

launch of a product will be delayed, causing a significant loss. 

  

Upon receipt of a submission, FDA tries to complete the validation process 

within a specified period of time. If FDA receives a SEND dataset that 

contains validation errors, it may return the dataset to the sponsor for 

correction. Some validation errors can prevent analysis by FDA. For this 

reason, the FDA is strict about the integrity of datasets and does not 

hesitate to return incomplete ones.  



Risk of application rejection 

 

今までより更に早く開発できる会社 

今までより開発が遅れる会社 

今まで
の審査 

予備審査 

予備 
審査 

バ
リ 

本審査 

本審査 

差
し
戻
し 

データ見直し・ＣＲＯへ差し戻し・再検証 バ
リ 

バ
リ 

本審査 
予備 
審査 



Challenge 2 Reliability of SEND datasets 

Pharmaceutical companies take full responsibility for the reliability of 

SEND datasets. CROs bear Good Laboratory Practice (GLP) 

responsibilities for the reliability of raw data or original electronic data, 

but currently not for the reliability of the SEND data converted from the 

original data. Obviously, CROs assume no responsibility, in terms of 

both laws and GLP, for the preparation of applications or the 

compatibility of electronic data with FDA’s screening tool. Therefore, 

SEND datasets are not recommended to be submitted by CROs for 

application without verification. This point is sufficiently discussed in the 

iSEND. 

  



Challenge 3 Flexibility of CROs 

If a CRO is using a widely used converter for SEND, the program will be 

updated as needed to deal with the addition of CTs and the 

requirements of FDA, which are expected to increase in the future. 

However, if the CRO is using a self-developed program, the sponsor 

always needs to verify that the program is accurate and updated. In any 

case, since CROs bear GLP responsibilities for the original data, the 

important thing is how they can submit the original data in an electronic 

format to meet the sponsor’s needs. Sponsor pharmaceutical 

companies should confirm how flexible commissioned CROs can be in 

the submission of before-conversion original data in the proper 

electronic format, rather than requesting them to submit the dataset in 

the SEND format.  

  



二極化している日本のSEND －製薬企業とCRO－ 

CRO A社 

CRO C社 CRO D社 
CRO E社 

  STAGE ２ ➡ データセットの電子的検証と科学的検証ができる 

          STAGE ３ ➡ SDRGが作成できる(科学的な判断ができる) 

STAGE 1 ➡ SEDNデータセットが作れる段階スタートライン 
CRO B社 

                          STAGE ４ ➡ データセットにQC保証ができる 

CRO E社 CRO F社 

                          STAGE ５ ➡ FDAトライアル申請を通過できる 

CRO G社 

                          STAGE ６ ➡ 恒常的にFDA申請データセットを作成し通過させている 

極
端
な
力
量
差
が
あ
る 



CRO A社 

CRO C社 CRO D社 
CRO E社 STAGE 1 ➡ SEDNデータセットが作れる段階スタートライン 

CRO B社 

CRO E社 CRO F社 CRO G社 

データ変換までし
かやらいないCRO CRO A社を

目指すCRO 対応できない
CRO 

製薬メーカーをリ
ードできるレベル
のCRO 



Parma A社 

Stage ０ 情報収集段階 

Parma B社 Parma C社 Parma D社 Parma E社 

自社（内製）データについて実績のあるCROやCDISC-RSPと共
同でFDAトライアル申請を成功させ社内の手続・作業の手順書化
等の検証が終了している。また、委託（外製）データについても同
様のパイロットが終了している。 

 

成功企業の共通点➡ 自社で高額な変換装置を買ったり、システ
ムのアップグレードなどは時間的あるいは経済性に余裕がない。 

情報収集段階 多数の企業がこの段階 

極
端
な
経
験
値

の
差
が
生
じ
る 

Proof-of-Concept終了した日本の製薬企業 



Efficient ways for Japanese pharmaceutical companies to respond 

to SEND  

Given the current situation in Japan, it is difficult to imagine a scenario in 

which both pharmaceutical companies and CROs have sufficient 

knowledge of SEND and a capacity to manage it. In addition, as 

discussed earlier, a region-based scenario is not applicable to Japanese 

pharmaceutical companies. 

 

The next Fig. 1 (SEND compliance scheme in Japan and other non-US 

countries) illustrates how Japanese or other non-US countries’ 

pharmaceutical companies can overcome challenges by using RSPs. 

One of this scheme’s characteristics is that the phases from SEND 

dataset preparation to final confirmation are described based on the use 

of CROs with different nationalities and capacities to use SEND. 

  



 4. The sponsor gives feedback to 
each facility/Repeat until the 

sponsor’s requirements are met  

Registered Solution 
Provider (RSP)  

Domes

tic CRO 
A 

3．Batch conversion/SEND 
dataset/requirements check by RSP 

 Non-US pharmaceutical company 

  

Domes
tic 

CRO B 

Domes

tic 
CRO C 

Overs
ea 

CRO D 

Overs
ea 

CRO E 

Overs
ea 

CRO F 

8．SEND Reviewer‘s Guide 
Study Committee (sponsor 

& RSP) 

SEND Preparatory 
Phase 

SEND Ｄａｔａｓｅｔ Preparation 
Phase 

① The sponsor and the RSP have discussions in advance to decide the electronic data handling procedure, data format 
for submission (i.e., SEND, ASCII, Excel, XML), conversion method, and milestone toward the application (As there is 
a difference between CROs in the capacity to deal with SEND, multiple options need to be prepared).  

② Domestic and overseas CROs are notified of specifications for data format for submission (original electronic data or 
the SEND format), applicable SENDING, converter validation, the latest terminology, etc. 

1．Following the sponsor’s instruction, submit the 
original electronic data before SEND conversion, in the 
specified format such as CSV or Excel. 

2．Using the SEND converter specified or approved by 
the sponsor, as well as the version of SENDING and 
terminology specified by the sponsor, submit the SEND 
dataset 

Sponsor 
In-house 

Data 

Spons
or 
In-

house 
Data 

Overs
ea 

CRO F 

Dome
stic 

CRO C 

Overs
ea 

CRO E 

Overs
ea 

CRO D 
Dome

stic 
CRO B 
Dome

stic 
CRO A 

5．SEND dataset final confirmation and the 
start of SEND Reviewer‘s Guide preparation 

by RSP 

SEND Ｄａｔａｓｅｔ  
Ｆｉｎａｌ Ｃｏｎｆｉｒｍａｔｉｏｎ Phase 

6．Sponsor 
Final 

confirmation 

7．SEND dataset storage by the 
sponsor 

(Reliable storage method is decided 
in the preparatory phase) 

10．Finalization of 
test report and SEND 
dataset by the 
sponsor 

11．Make the SEND dataset 
accessible by the review tool 
(efficient use of in-house electronic 
data 

9．SEND dataset final confirmation by 
RSP  

12．Completion of application 
preparations 

4-1．Incorporate the feedback from CRO-A  

Subcontra
ctor 

4-2. Incorporate the feedback from CRO-F 

Anzai T. et al. Showa University School of Medicine 

2014.10.17 

Subcontra
ctor 

Subcontra
ctor 

Subcontra
ctor 

Anzai. T. et al. “Responses to the 

Standard for Exchange of 

Nonclinical Data (SEND) in non-

US countries”  

 

Journal of Toxicol Pathol. 2015 

Apr;28(2):57-64. doi: 

10.1293/tox.2015-0007. Epub 

2015 Apr 1. 

会場に論文別刷
があります。 

Fig. 1 

SEND compliance scheme in 

Japan and other non-US countries 
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Conclusion 

Even if an application with a SEND dataset is returned for 

reexamination, CROs and vendors will not be held responsible. It is 

obviously the applicant pharmaceutical company that takes on the 

responsibility and associated risks. The largest challenge related to 

SEND is how pharmaceutical companies can avoid these risks in an 

adequate manner. Although I think the compliance scheme explained in 

this paper is a very practical way to deal with SEND in Japan or other 

non-US countries, it is only one of many ways. With increased response 

capacities of pharmaceutical companies in the future, more efficient 

ways should be devised.  



Conclusion 

The biggest advantage of SEND is its potential to decrease the 

examination time, which means, a faster time to market. Although it will 

not be officially introduced until December 2016, FDA is already 

accepting submissions with SEND and SDTM datasets, and it has 

expressed that these standardized formats are preferred., Many 

pharmaceutical companies are using this system, and this is probably 

because SEND and SDTM are viewed not as a regulatory requirement 

but as a business strategy tool. Pharmaceutical companies now need 

strategic thinking to avoid the risks involved in using SEND as well as to 

enjoy its benefits. 



SEND関連団体の活動  



２）FDA-PhUSEの役割 

  
PhUSEとCDISCとFDA 



２）SEND関連団体の活動 



２）SEND関連団体の活動 

第4回 浜松毒性試験フォーラム で検索 



Thank you! 


