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Topics

• About Open Source Technology Working Group 
(OST WG)

• OST WG Activities 2023
– Summary of PHUSE R Workshop
– Presentation at DIA Japan 2023 
– Learn and use a generative AI tool (ChatRWKV) to 

increase our productivity



Disclaimer

The speaker is a paid employee of Astellas. This presentation 
is intended for informational purposes only and does not 
replace independent professional judgment. This 
presentation is not intended to provide medical or legal 
advice. Statements of fact, positions taken and opinions 
expressed are those of the speaker individually and, unless 
expressly stated to the contrary, do not necessarily reflect the 
opinion or position of the speaker’s employer, Astellas, or any 
of its subsidiaries and/or related entities.
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About OST WG

To broaden the acceptance and general level 
of comfort with open source technologies in 
our industry to assist in increasing their level of 
adoption in Japan.

Goal:



Members:
• Ippei Akiya, A2 Healthcare Corporation
• Kazuyuki Miyashita, Boehringer Ingelheim Co., Ltd.
• Masashi Aonuma, Astellas Pharma Inc.
• Masashi Tanaka, EPS Corporation
• Masataka Higashijima, Eli Lilly and Company
• Naoko Izumi, Novartis Pharma K.K.
• Tomoki Nishikawa, Kyowa Kirin Co.,Ltd.
• Tomoyuki Namai, Chugai Pharmaceutical Co., Ltd.
• Yasutaka Moriguchi, GlaxoSmithKline K.K.
• Yuichi Nakajima, Novartis Pharma K.K.
• Yutaka Morioka, EPS Corporation
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Summary of PHUSE R Workshop

• 2023-11-24 14:00-17:30 hosted by Novartis.
• Number of participants: 13 

時間 内容

14:00 – 14:15 はじめに
• PHUSEとは
• Ground rule

14:15 – 14:45 Posit Cloudの使い方について

14:45 – 15:15 • R言語の基礎

15:15 – 15:30 休憩

15:30 – 17:30 • 基本的なデータハンドリング
• Hands-on Exercise: ADSLを作成しよう



Summary of PHUSE R Workshop



Summary of PHUSE R Workshop

• Programming environment: Posit cloud (R 4.3.1)



Summary of PHUSE R Workshop

• Contents summary
– R basics / Differences between SAS and R
– R data handling

• Import SAS datasets with “haven”
• Data manipulation with “tidyverse”

– Hands-on
• Create ADSL from SDTM datasets (DM / VS)



Survey results – Background

Attendee’s role 
N = 13

Programmer Statistician Data Manager Other

N = 13
n (%) 

Programming experience (years)

< 1 1 (7.7)

1 <= < 5 4 (30.8)

>= 5 8 (61.5)

Reason for participation (Multiple) 

- Business use  6 (46.2)

- Learning 9 (69.2)

- Other 2 (15.4)

Do you have an opportunity to use R ?

- No 8 (61.5)

- Yes 5 (38.5)



Survey results – Workshop

4.62

2.23

3.62

Understanding

Difficulties

Length of workshop
1: Very low – 5: Very high



Survey results – Future plan

• What sort of hands-on do you expect in future?
– R packages: tidyverse / dplyr / pharmaverse (admiral, ...)
– R TFL creation 
– R markdown 
– Analysis Results Standard
– dataset.json
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20th DIA Japan Annual Meeting 2023

• “Effective R Submission 
Readiness: Sponsor’s Point 
of View”.
– Session 11: CHALLENGES 

AND TRANSFORMING 
INTERACTIVE 
COMMUNICATION IN DRUG 
DEVELOPMENT USING 
OPEN SOURCE SOFTWARE



20th DIA Japan Annual Meeting 2023

• Presentation outline

To understand 
HA requirements

To know actual 
cases

To settle package 
managements

• Understand 
FDA / PMDA 
statement and 
feedback from 
pilot projects.

• Learn from 
others. Some 
organizations  
will be a good 
example.

• To ensure 
“Reproducibilit
y”, “Reliability” 
and  
“Reusability”.



HA requirements

• “PMDA has not expressed any restrictions on the 
software used for new drug applications.”, Yuki Ando, 
19th DIA Japan Annual Meeting 2022

• Whether sponsors provide the SAS program or the R 
program, what we do as authorities is the same. However, 
it is necessary to share the execution environment with 
PMDA in more detail. 

• The credibility of Open Source is secured by sponsors. 



R submission pilots – R consortium

Purpose Status Success criteria

Pilot 1 - Common Analyses.
- Example R based submission 

contains common analyses, 
submission through the current 
FDA e-submission system and 
process.

Completed For Submitter
• Submission of proprietary R packages
• Preparation of R-based submission materials
For FDA Staff
• Reproduce analysis results by reconstructing submitted 

proprietary packages / retrieving open source packages

Pilot 2 - Shiny Submission.
- Example R based submission 

contains a shiny app, submission 
through the current FDA e-
submission system and process.

Completed For Submitter
• Submission of a shiny app through the eCTD portal
• The shiny codes will be provided as a proprietary R 

package
For FDA Reviewer
• Reproduce analysis results by deploying the shiny app 

on a FDA laptop/server



Purpose Status Notes

Pilot 3 - Generation of ADaM Data Sets.
- Example R based submission 

contains ADaM data sets 
generated using R based on the 
content of the Pilot 1 submission.

Ongoing Extension of pilot 1. Updated on 28August, 2023.
Submitted pilot 3 package through the FDA eCTD gateway.
• M5

• tabulation
• analysis

• datasets (contains ADaM xpt derived by R)
• programs

• ADaM and TFL programs by R

Pilot 4 - Alternative Submission Formats.
- Utilized alternative methods of 

distributing a self-contained 
submission bundle with container 
technology.

Ongoing Linux containers / Web Assembly software to bundle a Shiny 
application.

Example, libraries in adsl.r.

R submission pilots – R consortium



R submission actual – What to submit

Programs

Packages

ADRG 1 page 3 pages 24 pages

All ADaM datasets
Selected TFLs (Primary / 

Secondary)
All ADaM datasets

All TFLs
All ADaM datasets

All TFLs

Unsuccessful in restoring environment

No dependency to internal R packages

Request to submit R code for all TFL of ISS / 
main safety,

Ref: 2023-09-12 Journey to an R-based FDA submission

Package from CRAN / 
NN package

Package from CRAN / 
Re-packaged NN 

package

Package from CRAN / 
Re-packaged NN 

package with setup 
information



Package Management in Novartis. 

LOW

MIDDLE

HIGH

§ High trust & reputable sources
• base, recommended, tidyverse, ... 
• background check of package’s author/institution

§ Community usage 
• download rate & reverse dependencies

§ Display/visual or data only package

§ Test coverage 
• Threshold min. 

60%
§ Trusted publications/ 

citation
• publications, peer 

reviews in 
accepted/approve
d journals

§ Maintenance practice
• documentation, 

release date, 
frequency of 
updates

§ PQ tests functions that 
intend to be used

• For regulatory 
submissions, you 
may only use the 
tested functions

• In adhoc-installs the 
project team must 
approve and 
assume the risk
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Generative AI Tool (ChatRWKV) 

Background: 
l Generative AI tool (like ChatGPT) might be a game 

changer in many industries
l Many pharmaceutical companies have introduced 

internal generative AI tools and been considering how to 
use them effectively

l We believe learning about this new technology is import 
to increase our productivity



Generative AI Tool (ChatRWKV) 

How to learn generative AI tool?

Build a generative AI tool by myself 
Customize the generative AI tool by fine-tuning

How about ChatRWKV?



Generative AI Tool (ChatRWKV) 

What is ChatRWKV? 
• Pronounced as "RwaKuv", from 4 major params: R W 

K V
• Like ChatGPT but powered by RWKV (100% RNN) 

language model
• Requires small GPU memory
• Open Source
• User can do fine tuning

ref: https://github.com/BlinkDL/ChatRWKV

https://github.com/BlinkDL/ChatRWKV


Generative AI Tool (ChatRWKV) 

What we have done:  
• Chose Google Colaboratory as Development 

Environment
• Google Colaboratory:

• Cloud-based development environment
• Run in user’s web browser
• User can use GPU memory
• Free with restrictions



Generative AI Tool (ChatRWKV) 

Google Colaboratory

ref: https://colab.research.google.com/?hl=ja



Generative AI Tool (ChatRWKV) 

What we have done: Built own ChatRWKV on Google 
Colaboratory

Ex.: Make ChatRWKV to create an original story.
* Model: RWKV-4-Raven-3B-v12-Eng98%-Other2%-20230520-ctx4096.pth



Generative AI Tool (ChatRWKV) 

What we have done: Developed a beginner’s guide about 
how to build ChatRWKV on Google Colaboratory 



Generative AI Tool (ChatRWKV) 

Build a generative AI tool by myself  

Customize the generative AI tool by fine-tuning



Generative AI Tool (ChatRWKV) 

What we have done: fine-tuning by PMDA FAQ

Ref: RWKV-v4-RNN-Pile Fine-Tuning

https://github.com/resloved/RWKV-notebooks/blob/master/RWKV_v4_RNN_Pile_Fine_Tuning.ipynb


Generative AI Tool (ChatRWKV) 

What we have done: fine-tuning by PMDA FAQ
Original data (ref: https://www.pmda.go.jp/files/000264582.pdf)

https://www.pmda.go.jp/files/000264582.pdf


Generative AI Tool (ChatRWKV) 

What we have done: fine-tuning by PMDA FAQ
Learning data (txt file)



Generative AI Tool (ChatRWKV) 

Before:

After:

Model: RWKV-4-Pile-430M-20220808-8066.pth

PMDA FAQ:

What we have done:  Fine-tuning by PMDA FAQ



Generative AI Tool (ChatRWKV) 

Build a generative AI tool by myself 

Customize the generative AI tool by fine-tuning



Generative AI Tool (ChatRWKV) 
Actual examples in healthcare companies

Company Can you use internal 
generative AI tool?

Are you allowed to input 
your company 

information into the 
internal generative AI 

tool?

Were your 
company 

information used 
as learning 

data?

Actual use cases Comments

A pharma Yes Yes No

translation, spell and grammar 
check of English writing, support 

for writing, support for 
programming

B pharma Yes Yes with restrictions No

summarize writing, get ideas, 
support for writing, spell and 

grammar check of English writing, 
support for programming

If Japanese is used, 
the reply are not 

accurate 
sometimes.

C pharma No
Plan to introduce

D pharma Yes Yes with restrictions Yes. But Partially
Search company information, get 

ideas, support for writing, 
summarize writing



Generative AI Tool (ChatRWKV) 

Actual examples in healthcare companies

Company Can you use internal 
generative AI tool?

Are you allowed to input 
your company 

information into the 
internal generative AI 

tool?

Were your 
company 

information used 
as learning 

data?

Actual use cases Comments

E pharma Yes Yes No support for writing, summarize 
writing

F pharma Yes Yes No Unknown



Generative AI Tool (ChatRWKV) 

Ideas for future utilization:  
• Deliverable Auto-generation:

Ø Statistical analysis plan and TFL specs from study protocol
Ø TLFs from statistical analysis plan and TFL specs
Ø Programming source code for non-programmer

• Faster access to information we want to know:
Ø PMDA FAQ
Ø SOP
Ø Internal documents about expense claim or IT systems

• Automatic judgment of adverse events whether ‘known’ or ‘unknow’ in 
pharmacovigilance



Generative AI Tool (ChatRWKV) 

What we have learned:  
• Generative AI Tool is very powerful if we can use it well
• The replies are not accurate when a small model is being 

used. Large model requires large GPU memory
• Necessity to learn new knowledge/technologies which we 

do not use for our daily work so as not to fall behind



Reference

• https://github.com/BlinkDL/ChatRWKV
• Google Colaboratory
• Google Colab で RWKV を試す - ChatRWKV版
• Google Colab で RWKV のファインチューニングを試す
• RWKV-v4-RNN-Pile Fine-Tuning
• PMDA FAQ

https://github.com/BlinkDL/ChatRWKV
https://colab.research.google.com/?hl=ja
https://note.com/npaka/n/nc0592a884903
https://note.com/npaka/n/n8f3c2c491901
https://github.com/resloved/RWKV-notebooks/blob/master/RWKV_v4_RNN_Pile_Fine_Tuning.ipynb
https://www.pmda.go.jp/files/000264582.pdf


Thank you for your attention!


