Activity Updates from
the PHUSE Japan
Open-Source

Technology Team

PHUSE Japan OST at Japan SDE 2025




Our goal

« Goal

v'To broaden the acceptance and general level of comfort with these technologies in

our industry to assist in increasing their level of adoption in Japan.

« Objective
v'Understand industry needs and HA requirements to Open-Source Technology
(OST).
\/Develop general guidance including implementation, use case and
possible solution for clinical study / PMS for adoption of OST.

v'Leamn OST and suggest the way to implement OST in pharma industry.
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Our team

PHUSE Japan OST Working Group

Masashi Aonuma (Astellas Pharma
Inc.)

Naoko Izumi (Novartis Pharma K.K)

Masashi Tanaka (EPS Corporation)

Tomoyuki Namai (Chugai
Pharmaceutical Co., Ltd.)

Kensuke Sasaki (DATACK Co., Ltd.)

Masataka Higashijima (Eli Lilly
Japan K.K))

Yasutaka Moriguchi
(GlaxoSmithKline K.K)

Hiro Kosako (A2 Healthcare
Corporation)

Ippei Akiya (ICON Clinical Research
GK)

Shunsuke Goto (Novartis Pharma
K.K))

Yutaka Morioka (EPS Corporation)
Tomoki Nishikawa (Kyowa Kirin Co.,
Ltd.)

Ryo Nakaya (Takeda
Pharmaceutical Co., Ltd.)

Kazuyuki Miyashita (Nippon
Boehringer Ingelheim Co., Ltd.)

Yuichi Nakajima (GlaxoSmithKline
K.K.)

Hiroki Yamanobe (Maruho Co., Ltd.)
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Our trajectory

* SubTeam
* Use case consideration:
* 1) Streamline our tasks,
* 2) Actual case in PK analysis,
» 3) Actual case in ARO.
* OST Session at DIA Japan 2022

Goal and Objective Setting.
Team building.

* SubTeam
* Learn and use Generate Al in
clinical reporting.
* Presentation at DIA Japan 2023
* R hands-on Training #1 Basic R

*+ SubTeam
+ Conduct OST survey.
+ Use case considerations: Testing
GitHub / Sharing R sample progra

* Presentation at PHUSE EU Connect 202
+ OST Session at SAS User Group

+ SubTeam
+ Pharmaforest — SAS package
* R package development
* R package validation
*+ OMOP Standards

* R submission
* R package validation
* Landscape Map of pharmaverse
+ Dataset-JSON
* R hands-on Training #2 Rshiny
* Presentation at CDISC IC Japan, Regulatory Science
Symposium.

* R hands-on Training #3 Package
development
* Presentation at SAS User Group
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SAS Packages
Development

PHUSE Japan OST

Ryo Nakaya (Takeda Pharmaceutical Company Limited)
Yutaka Morioka (EPS Corporation)
Hiroki Yamanobe (Maruho Co.,Ltd.)

05 Dec. 2025, PHUSE Japan SDE




Objectives

-Goal-

Through SAS Packages, we want to actively encourage sharing of SAS know-how that
has often stayed within individuals. By doing this, we aim to build up collective
knowledge, boost productivity, ensure quality through standardization, and energize
our community.

-Priority-
Our first priority is to share openly—and get others to share as well—so that more
people can join in. On that basis, we’ll work on improving quality, driving
standardization, and creating long-term value.

/N
phuse-share
\_/ Connec- E SOYONCS



Objectives

Growth and Evolution of the SAS Programmer Community

Fostering Collaboration Through Cross-Industry Sharing of SAS Expertise
in Drug Development

/N
phuse-share
\_/ Connec- E SOYONCS



PharmaForest Repository: Foundation and Key Initiatives

SAS Code Packaging
with SAS Packages Framework

Real-Time Updates
Using Linkedln and GitHub

The Community Is Also
Active in Japan




PharmaForest : Packages

%

Over 30 SAS Packages
Available

A Wide Range of Packages:

Practical Utilities, Data & Log Validation,
and Creative Tools

One of the Packages Is Certified
by CDISC COSA.

sas_dataset_toon
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PharmaForest Ecosystem Map
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Forest Navigators

Provide Assistants to Help You Use
PharmaForest.
They Are Al Powered by MyGPTs of ChatGPT.

Two Types of Assistants:
1: Navigators for Package Guidance
2: Supporters for Package Creation



Our Journey

5 )

2024: Learning Stage

Know and learn SAS packages
and its framework

Imagine what can be done

10th Osaka-SASBen

Of course, so many
presentations by Bart as
foundation of the initiative
by then

2025: Launch Stage

Start small to brainstorm idea
and create

Formed sub WG in PHUSE
Japan OST WG

Initiated PharmaForest in
GitHub

11th Osaka-SASBen
SAS Innovate Tokyo

SAS user group conference
Japan

PHUSE SDE Japan

R
2026: Growth Stage

Let more people know about
our idea and vision

Strategic planning and
governance for sustainability

Hands-on workshop
Phuse US Connect

Etc. a lot more

2027: Expansion Stage

Expanding real-world
usecases in clinical
programming

More collaboration with
people, companies, and even
regulatory
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Future Vision

* Key part of SAS community’s
sharing ecosystem
(enhancing collaboration)

* Supplementary but essential
functions for users
(less effort in programming)

Open-source expansion and Al/ML evolution is transforming our way of programming in clinical development and lead us somewhere.

The initiative aims to lead the discussion by shaping ideas into forms, and envision/pursue future state.
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Join Us! We Want You! e

1‘ Use PharmaForest Packages
I Let’s Create Original Packages Together
Mirror Your Packages on PharmaForest

Join & Get the Latest Updates on LinkedIn
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Linkedin:
SAS Packages Users & Developers:
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https://www.linkedin.com/groups/10149811/

Get Ready for Our Hands-On Workshop!

SAS Package and PharmaFoest Hands-On Workshop
In 12th Osaka SAS Benkyo-Kai

2026-01-28 wed. 10:00~12:00 (JST)
Hybrid format: On-site and via Microsoft Teams

F12E KRSASHITRE:

N\
phuse-share
\—/ connecH share SaNCa


https://sites.google.com/view/osakasasbenkyokai/

Thank you




OMOP CDM

Slides Available Here!

English: Japanese:
https://nissinbo.qgithub.io/phuse- https://nissinbo.qgithub.io/phuse-
sde-tokyo-2025-omop/en/ sde-tokyo-2025-omop/ja/
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Package development
for PMDA Oncology

iInquiries

PHUSE OST

Shunsuke Goto
Hiro Kosako
Tomoyuki Namai
Hiroki Yamanobe
Yuichi Nakajima




Objectives

Deepen Understanding of Package Structure and Mechanism through Package
Development as PHUSE -> Enhance Package Management

Create Industry-Wide Usable Packages and Promote Cross-Company Collaboration
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Introduction
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Challenges regarding to PMDA queries in oncology

Age group
° mi - 210 18Ul EOME L B LT, 2R00E 12 MR 12 0L E 18 iRl oME T
A Iarge number Of Slmllar format reports BEAFS B HEES (G020064 B, ZSMMiTHS, NWISEFELIB BT —F v b4 7)
¥ (%)
PT
H H H H 2EELLE 12 ERA 12 5ELL E 18 o A< 18 kLl
are required within a short period. MedDRA 15201 2 6 s 1551
SHEEBES'
ALL AE I H 7 (241) 12 (316) 2 (11.1)
- . FRkEEE 9 (31.0) 6 (15.8) 2 (11.1)
* No standardized format like those . 3 () s (32) 168
B i e O i B 4 (13.8) 2 (53) 0
. WHER #2 2 (6.9) 4 (10.5) 0
defined by the FDA. AE with  Gae3UEoFEFa"
Grade >=3 Gl 8 (276) 6 (15.8) 4 (222)
= o e P il e 3 (103) 2 (53) 0
B P ER B L 3 (10.3) 2 (53) 0
B 1in ER 2 L 3 (103) 2 (53) 0
L) Fe L 2 (6.9) 2 (53) 0
=i 2 (69) 2 (53) 0
. . . AST #hn 2 (69) 0 [i]
-> This leads to challenges in preparation S LG 26y 0
HERTR 0 2 (53) 0
. . LL¥ 0 2 (53) 0
and streamlining. zn ; 2 63 :
Serious AE msnessas '
B A 0 2 (53) [i]
HECE~-FEHES"
il e 2 (6.9) 0 0
Z=En 0 2 (53) [i]
#*] : RHEBSOEMN 10%L EOHEETRH L, ¥ FHBESOEN %LU oS L0 L
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Overview of PMDA’s Requests
# | Target studies |Request

1 All studies

2 All studies

3 Studies including
JPN

4 Pivotal studies

Summary of AE overview

 AllAEs

» AEs with grade 3+

 Fatal AEs

« Serious AEs

« AEs leading to treatment discontinuation
« AEs leading to dose interruption/delay

* AEs leading to dose reduction

Summary of AEs and drug-related AEs

« The summaries for AEs and drug-related AEs need to be displayed on the one table.

« The displays for following AEs are needed: Fatal AE, SAE, AE leading to treatment discontinuation of
any treatment, AE leading to dose

» interruption/delay of any treatment, AE leading to dose reduction of any treatment

Summary of AE overview for Japanese and non-Japanese
« AE overview for Japanese and non-Japanese needs to be displayed on the one table.

Summary of important AEs by time windows
« The number and percentage of patients with each important AE needs to be summarized by time
windows from study start.
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Package to solve this challenge: {anaume}

« Analysis Utility for AE Mapping & Embedding
« Package to accelerate table generation for query from PMDA

« Using ARD to generate table
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Analysis Results Data (ARD)

« Structured datasets that represent the outputs of statistical analyses.

 Designed in a reusable and standardized form.

v’ Standardized column

{cards} data frame: 18 x 13

\/Including Metadata

groupl groupl_level variable variable_level context stat_name stat_label stat stat_fmt fmt_fun warning error gts_column

1 <NA> ARM A: Drug X categori.. n n 134 134 2] stat_1

/MaChine_readable 2 <NA> ARM A: Drug X categori.. N N 400 400 2] stat_1
3 <NA> ARM A: Drug X categori.. p % ©.335 33.5 <fn> stat_1
4 <NA> ARM B: Place.. categori.. n n 134 134 ] stat_2
5 <NA> ARM B: Place.. categori.. N N 400 400 2] stat_2
6 <NA> ARM B: Place.. categori.. p % ©.335 33.5 <fn> stat_2
7 <NA> ARM C: Combi.. categori.. n n 132 132 [} stat_3
8 <NA> ARM C: Combi.. categori.. N N 4e0 400 [2] stat_3
9 <NA> ARM C: Combi.. categori.. p % ©.33 33.0 <fn> stat_3
10 ARM A: Drug X AESER SAE hierarch.. n n le4 104 <fn> stat_1
11 ARM A: Drug X AESER SAE hierarch.. N N 134 134 <fn> stat_1
12 ARM A: Drug X AESER SAE hierarch.. p % 0.776 78 <fn> stat_1
13 ARM B: Place.. AESER SAE hierarch.. n n le1 101 <fn> stat_2
14 ARM B: Place.. AESER SAE hierarch.. N N 134 134 <fn> stat_2
15 ARM B: Place.. AESER SAE hierarch.. p % ©.754 75 <fn> stat_2
16 ARM C: Combi.. AESER SAE hierarch.. n n 99 99 <fn> stat_3
17 ARM C: Combi.. AESER SAE hierarch.. N N 132 132 <fn>
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Objectives of using ARD

Standardization

Efficiency

Reproductivity
/Automation

Uniformity of summary table aggregation units,
column names, and results between analyses

Quick tabulation and re-formatting
Enable QC easier

The same analysis logic can be easily applied to other
study or subgroup.

ARD can be used in a variety of ways, such as in
tables, R Shiny, figures, etc.

Insert menu > Header & Fo
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How to develop package
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Package Development

Define Package Concept and

Develop Functions
Create Documentation
Develop and Execute Tests
Build and Check
Publish Package

‘f"-"\
Insert menu > Header & Fg pr’iuse.sh[][e
\_/ NN Lo iatt it Led



Package Development

Define Package Concept and

Structure
Develop Functions
Create Documentation
Develop and Execute Tests
Build and Check
Publish Package
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Working flow from data to reports using ARD
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Using GitHub for development

uichi-nakaima use_jp_test e |/ |to searc
yuichi-nakaima / phuse_jp_test & Q Typ h

<> Code (%) Issues 6 i Pullrequests () Actions [ Projects @ Security |~ Insights &3 Settings

phuse_jp_test Private @Watch 3 ~ | ¥ Fok 0 v | ¥ Star 0~

# main ~ ¥ 8Branches > 0Tags Q Gotofile t Add file - About

No description, website, or topics provided.
1,1 stainlessfish Update tfrmt_forfunc2.R 0fTeef3 - last month  Y) 15 Commits

A Activity
R Update tfrmt_forfunc2.R last month v7 Ostars

3 watchin

I data-raw update code and dummy data 4 months ago © g

W 0 forks
B data update code and dummy data 4 months ago
I specification_files/libs update code 3 months ago Releases
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Overview of the package
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{anaume}

 Package to generate table

 functions
— make_ae_type()
— jpn_query_overview()
— jpn_query_summary_pt()

Insert menu > Header & Fo
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| b o | o [ [ | [
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Structure of ARDs for PMDA queries

« Sample ARD for “summary of AE overview”

7 Filter

‘ﬁm RACEGR1 fﬁTm Tabel stat_name stat_label stat ord1 ord2
Placebo Mon-white Any AE Any AE \ n n £.000000 ) [
Placebo Mon-white Any AE Any AE ful % 75.000000 0 [
Xanomeline High Dosg Non-white Any AE Any AE n n 9.000000 0 [
Xanomeline High Dosg Non-white Any AE Any AE ful % 90.000000 0 [
X¥anomeline Low Dose| MNon-white Any AE Any AE n n 4,000000 0 [
X¥anomeline Low Dose| MNon-white Any AE Any AE ful % B6.666667 0 [
Placebo White Any AE Any AE n n 63.000000 0 [
Placebo White Any AE Any AE ful % 80.769231 0 [
X¥anomeline High Dosg  White Any AE Any AE n n 61,000000 0 [
X¥anomeline High Dosg  White Any AE Any AE ful % 98357097 0 [
Xanomeline Low Dose] White Any AE Any AE n n §2.000000 ) [
X¥anomeline Low Dose| White my AE Any AE ) ful % 91.111111 0 0
Placebo Non-white (ﬁje 3 AE »= Grade 3 \ n n £.000000 1 1
Placebo Non-white Grade 3 AE »=Grade 3 o % 75.000000 1 1 Adverse Eve nt SU mma ry
Xanomeline High Dosg Non-white Grade 3 AE »=Grade 3 n n 9.000000 1 1 WK
Xanomeline High Dosg  Mon-white Grade 3 AE »=Grade 3 o % 90,000000 1 1 . . =
vaomeine Low Dosel Nomowrite | | crage s e e . . 030000 1 ) [ Placebo (N=86) Xanomeline High Dose (N=72) Xanomeline Low Dose (N=96)
X¥anomeline Low Dose] Mon-white Grade 3 AE »= Grade 3 o % 50.000000 1 1 Non—white Whlte Non—white Whlte Non_white Whlte
Flacebo White Grade 3 AE »=Grade 3 n n 58,000000 1 1 /
Placebo White Grage 3 AE »= Grace 3 0 3 74333974 1 1 6 (75%) 63 (80.8%) 9 (90%) 61 (98.4%) 4 (66.7%) 82 (91.1%)
X¥anomeline High Dosg  White Grade 3 AE »=Grade 3 n n 54,000000 1 1
Xanomeline High Dosi White @e 3 AE >= Grade 3 ) n % &7.096774 1 1 AE >= Grade 3 6 (75%) 58 (74.4%) 9 (90%) 54 (87.1%) 3 (50%) 80 (88.9%)

Any SAE NA (NA)  NA(NA)  NA (NA) 1(1.6%) NA (NA) 2 (2.2%)
AE leads drug withdraw | 3 (37.5%) 41 (52.6%) 6 (60%) 38 (61.3%) 2 (33.3%) 60 (66.7%)

AE leads drug interrupt | 6 (75%) 36 (46.2%) 8 (80%) 45 (72.6%) 1 (16.7%) 62 (68.9%)

AE leads to dose reduction | 4 (50%) 35 (44.9%) 8 (80%) 48 (77.4%) 3 (50%) 58 (64.4%)

cluse-share
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jpn_query_overview()

make_ae_type() To create ARD for summary information

To create event

flag Inquiry # 1 ARD - Analysis Results
> AE1 Summary > (summary)
For AE1

For AE1

_—

Jpn_query_summary_pt
To create ARD for PT summary

ARD -
PT

summary

Analysis Results
(PT summary)

For AE1

For AE1

jpn_query_overview()

k t
make_ae_type() To create ARD for summary information

To create event
flag

Analysis Results
(summary)
For AE1

Inquiry # 1 ARD -
AE2 Summary

For AE2
\/—

\ 4

7\
Insert menu > Header & Fo pi”iusensmre
\_

Connect-shore-ndvance



jpn_query_overview()
To create ARD for sum

Step1: Define the event

Step3: Generate outputs from ARD

ARD -
Summary
For AE1

Jpn_query_summary_pt
To create ARD for PT summary

ARD - Analysis Results
PT (PT summary)
For AE1

summary
For AE1

_query_overview()
create ARD for summary information

Step2: Create ARD

Analysis Results
(summary)
For AE1

ARD -

Summary
For AE2

Insert menu > Header & Fg p@e*smre
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Jjpn_query_overview()
To create ARD for summary information

Step1: Define the event
make ae type

query_summary_pt

Jpn_que
To create ARD for PT summary

Jjpn_query_overview()
To create ARD for summary information

mmmmmm

« Define conditions for target AEs and display labels for tables
« Create an object of class ae_type (essentially a list)

« Pass this object as an argument to subsequent functions for flexible analysis

> make_ae_type('aeg3", "AE >= Grade 3",expr(AEGRD == "Y"))

ae_type
id: aeg3 Label to be displayed Condition for this ae type
lTabel: AE >= Grade 3

condition: AEGRD == "Y"

> ae_types <- list(

+  make_ae_type("any_ae", "Any AE", expr (TRUE)),

+  make_ae_type("aeg3", "AE >= Grade 3", expr (AEGRD == "Y")),

+  make_ae_type("sae", "Any SAE", expr(AESER = "Y'")),

+  make_ae_type("fatal", "Fatal SAEs", expr(AESER == "Y" & AEFAT == "Y")),
+  make_ae_type("disc", "AE leads drug withdraw", expr (AEDISCON == "Y")),

+  make_ae_type("itrr", "AE leads drug interrupt", expr(AEITRR = "Y")),

+  make_ae_type("redu", "AE Teads to dose reduction", expr (AEREDUCE == "Y"))

)
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Jjpn_query_overview()
make_ae_type() To create ARD for summary information

Step2: Create ARD |
jpn_query_overview/jpn_query_summary_pt = T.

Analysis Results

For AE1

e

jpn_query_overview()

make_ae_type() To create ARD for summary information

To create event
flag

Inquiry # 1
AE2

* jpn_query_overview()

. . 11 FH2AEOME (ALINA BB, 2023460 6 BT —F by bA7)
— Function to Generate ARD for AE Overview % (%)
AIEFF Chemo #f
128 120 4
2EEES 126 (98.4) 112 (93.3)
Grade3 L Lo HEHSE 38 (207) 37 (30.8)
Bl E-AEEE 0 0
EER-EEES 17 (133) 10 (83)
BEG I rFEa - EES 7 (5.5) 15 (12.5)
FHECCEA-HEES 35 (273) 2 (183)
HECE-T-HEHS 33 (25.8) 12 (10.0)

°* jpn_query y_pt()
J n— uer —Summar — t 210 18 ERLL MR X BB L T, 2800 E 12 BRI 12 ML L 18 IR OME T
RABESEE - EHEFS (GO29664 BB, LOMMITHE, WISELA2BF—Fh v b47)
H Fl¥ (%)
— Function to Generate ARD for AE by PT LR RO AR DAL BAAE  WANE
20 {5 384 18 {7
EHEERT
T H 7 (24.1) 12 (31.6) 2 (11.1)
SRR 0 (31.0) 6 (158) 2 (111)
[ 5 (17.2) 5 (132) 1 (5.6)
317 5 (17.2) 2 (53) 0
[ B B L 4 (138) 2 (53) 0
N ER 4 2 (6.9) 4 (103) 1]
Grade 3 Ll FmEERS?
1 8 (27.6) 6 (15.8) 4 (222)
[ B L 3 (103) 2 (53) 0
SFrhER$ 3 (103) 2 (53) 0
[SFik: e 3 (103) 2 (53) 0
iR A 2 (6.9) 2 (53) 0
. . LR 2 (69) 2 (53) 0
Both functions internally use {cards}. ast 2 (69 0 0
Pt B 1 (34) 2 (53) 0

Insert menu > Header & FQ pi”iuse-smre

\_“/ connect-share-odvance



Jjpn_query_overview()
make_ae_type() To create ARD for summary information

Step2: Create ARD
eXx) jpn_query_overview =

make_ae_type()
To create event

Analysis Results

For AE1

J

Jpn_query_summary_pt

To create ARD for PT summary

Analysis Results
(PT summary)
For AE1

e

jpn_query_overview()
To create ARD for summary information

e Inquiry # 1 Analysis Results
AE2 For AET
L] L] e
* jpn_query_overview()

> j p n _q u e rly_o Ve er -i e W ( “ TRTOHA group label stat_name stat_label stat ord1
1  Placebo Any AE Any AE n n 69.000000 a (1]
+ d at a’ = a' d a’ e y 2  Placebo Ay AE Any AE p % 80.232558 a (1]
+ ad S -I ] ad S -I : 3 Xanomeline High Dose | Any AE Any AE n n 70.000000 0 o
t _ t 4 X¥aromeline High Dose | Any AE Any AE p % 97222222 a (1]
+ a e— y p e S - a e— y p e S ) . . . 5 Xarmomeline Low Dose | Any AE Ary AE n n 86000000 a0 Q
+ S t r at_v a r - N U L L #S t r| at -I -F-I C at -I O n_Va r' 6 Xanomeline Low Dose | Any AE Any AE p % 89583333 0 Q0
+ ) T  Placebo Grade 3 AE »= (qrade 3 n n 64.000000 1 1
8 Placebo Grade 3 AE == (Grade 3 p % 74418605 1 1
9 Xaromeline High Dose  Grade 3 AE == Grade 3 n n 63.000000 1 1
10 Xanomeline High Dose  Grade 3 AE == (Grade 3 p % 87.500000 1 1
11 Xanomeline Low Dose | Grade 3 AL == Grade 3 n n 83.000000 1 1
12 Xznomeline Low Dose | Grade 3 AL == (qrade 3 p % 86458333 1 1
13 Xanomeline High Dose | Any SAE Any SAE n n 1.000000 1 (1]
14 Xanomeline High Dose | Any SAE Any SAE p % 1.388389 1 (1]
15 Xanomeline Low Dose | Any SAE Any SAE n n 2.000000 1 (1]

16 Xanomeline Low Dose | Any SAE Any SAE p % 2083333

Insert menu > Header & FQ pi”iuse h(]re

\_“/ connect-share-odvance



{cards} package

« Part of Pharmaverse

« R package to create ARD

ard_categorical(
data = adae,
by = ¢c('AGEGR1','/TRT01A’),
variables = AEDECOD,
denominator = adsl

)

groupl groupl_lewvel group? group2_level variable variable level stat_name stat_label stat
1 AGEGR1 »64 TRTE1A Placebo AEDECOD ABDOMINA.. n n B
2 AGEGR1 »64 TRTE1A Placebo AEDECOD ABDOMINA.. N N 72
3  AGEGR1 »64 TRTE1A Placebo AEDECOD ABDOMINA.. p % 8
4 AGEGR1 »64 TRTE1A Placebo AEDECOD ABDOMINA.. n n 1
5 AGEGR1 »64 TRT@1A Placebo AEDECOD ABDOMINA.. M N 72
6 AGEGR1 »64 TRT@1A Placebo AEDECOD ABDOMINA.. p % 8.814
7 AGEGR1 »64 TRTE1A Placebo AEDECOD ACROCHOR.. n n %
8 AGEGR1 »64 TRTE1A Placebo AEDECOD ACROCHOR... N N 72
9 AGEGR1 »64 TRTE1A Placebo AEDECOD ACROCHOR... p % 8
1@ AGEGR1 »64 TRTe1A Placebo AEDECOD ACTINIC .. n n 8

i 4346 more rows

7\
Insert menu > Header & Fo pi”iuse-ShG[e
\—/ COnnECHNane-DaWance



Jpn_query_overview()
make_ae_type() To create ARD for summary informatiol
To create event

Step3: Create outputs from ARD T
= |

Jpn_query_overview()
1’%’;‘;;‘:: —e:,ye‘:;o To create ARD for summary informatior]
fl
= Inquiry # 1
AE2
\_/—

* Provide template program to generate table from ARD

instead of functions for flexible modification in actual queries.

* Generate Output from ARD using:

v{gt}
v {gtsummary}
v/ {tfrmt}

« Next Slides Will Show Examples Using {tfrmt}

7\
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How to generate outputs from ARD : {tfrmt}

|brary(dpt_le'(:h Efrmt, ot)

# setting
tf <- tfrmt(
column = c¢(TRTO1A),
roup = group,
abel = label
param = staf_name,
value = stat

sorting_cols = c(ord1, ord2),
orting_col (ord1, ord2)

big_n = bn,

body plan =bp,

# col_plan = cp,

col_plan =col plan(

sgan structure
RT01A = ¢("Xanomeline Low Dose", "Xanomeline High

Dose", "Placebo")

# col_style_plan =csp

# print_to_gt
gt_tbl <- print_to_gt(tf, tbl_disp) %>%
cols_hide(columns = c(ord1, ord2, stat_label)) %>%
tab ﬁeader‘)
title = "PMDA inqueries",
subtitle = "Adverse Event"

Any AE
Any SAE
Grade 3

AE
Dose
AE
AE
AE

>= Grade 3

related

leads drug withdraw
leads drug interrupt
leads tec dose reduction

PMDA ingueries

Adverse Event

Placebo Xanomeline High Dose Xanomeline Low Dose
N =72

N = 86
69 (80.2%) 70
64 (74.4%) 63
44 151.2%) 44
42 (4B8.8%) 53
39 (45.3%) 56

Insert menu > Header & Fo

(97.2%)
1 (1.

(87.5

(61.
(73.
(77.

4%)

5%)

1%)

B%)
8%)

N = 96

86 (89.6%)
2 (1 2.1%)

(B6.5%)

gliuse-share
\\_-#f connect shone-odvancs



How to generate outputs from ARD : {tfrmt}

ibrary(dplyr, tfrmt, gt
sett¥r(19pt¥mt gt

= tirmf{
column = c¢(TRTO1A),
roup = group,
abel = label
param = staf_name,
value = stat

sorting_cols = c(ord1, ord2),
orting_col (ord1, ord2)
big_n = bn,
body plan =bp,
# col_plan = cp,
col_plan =col plan(
sgan structure
RT01A = ¢("Xanomeline Low Dose", "Xanomeline High
ose", "Placebo")

# col_style_plan =csp

PMDA ingueries

Adverse Event

Placebo

# print_to_gt
gt_tbl <- print_to_gt(tf, tbl_disp) %>%
cols_hide(columns = c(ord1, ord2, stat_label)) %>%
tab ﬁeader‘)
title = "PMDA inqueries",
subtitle = "Adverse Event"

¥~ step 1: Define the Table Format

Insert menu > Header & Fo

¥anomeline High Dose Xancmeline Low Dose

N = 86 N =72 N = 96

Any AE 69 (B0.2%) TO (97.2%) 86 (89.6%)
Any SAE 1 ( 1.4%) 2 ( 2.1%)
Grade 3

AE »>= Grade 3 64 (74.4%) 63 (B7.5%) 83 (B86.5%)
Dose related

AE leads drug withdraw 44 151.2%) 44 (61.1%) 62 I(64.6%)

AE leads drug interrupt 42 (48.8%) 53 (73.86%) 63 (65.6%)

AE leads to dose reduction 39 (45.3%) 56 (77.8%) 6l (63.5%)

N\
iiuse-share
\_

Connect-shore-ndvance



How to generate outputs from ARD : {tfrmt}

|brary(dpt_legh Efrmt, ot)

# setting
tf <- tfrmt(
column = c¢(TRTO1A),
roup = group,
abel = label
param = staf_name,
value = stat

sorting_cols = c(ord1, ord2),
orting_col (ord1, ord2)
big_n = bn,
body plan =bp,
# col_plan = cp,
col_plan =col plan(

sgan structure

RT01A = ¢("Xanomeline Low Dose", "Xanomeline High

Dose", "Placebo")

# col_style_plan =csp

# print_to_gt
gt_tbl <- print_to_gt(tf, tbl_disp) %>%
cols_hide(columns = c(ord1, ord2, stat_label)) %>%
tab ﬁeader‘)

title = "PMDA inqueries",

subtitle = "Adverse Event"

PMDA ingueries

Adverse Event

Placebo Xanomeline High Dose Xanomeline Low Dose
N = 86 N =72 N = 96

Any AE 69 (B0.2%) TO (97.2%) 86 (B89.6%
Any SAE 1 ( 1.4%) 2 ( 2.1%
Grade 3

AE >»>= Grade 3 64 (74.4%) 63 (B87.5%) (B6.5%
Dose related

AE leads drug withdraw 44 (51.2%) 44 (61.1%)

AE leads drug interrupt 42 (48.8%) 53 (73.86%)

AE leads to dose reduction 39 (45.3%) 56 (77.8%)

Step 2: Apply the Format to Data
and Convert to gt Object

y/

Insert menu > Header & FQ pi”iusensmre
\_/
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Closing
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Summary

« By using ARD, flexible tables can be easily generated.

« We propose a method using ARDs to efficiently conduct extensive and non-

formatted analyses required by PMDA.

(2
Insert menu > Header & Fo pi”iuse-ShG[e
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Future outlook

« Updating template programs to generate outputs from ARD
« Creating document vignettes and tests
« [streching] Release this package

« [streching] Utilize ARD for R Shiny app

'ﬁ
Insert menu > Header & Fo pr’iuse-Shﬂre
b e g
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shuse Executive Summary

It is important to set-up validation strategy of analysis systems in drug
development in pharmaceutical industry. One of the hot topics in open-
source software(OSS) utilization in this space is R package validation.

Since risk-based approach of the validation is commonly employed, we

summarize the available tools (e.q. riskmetric, etc.) for risk
assessment in the approach and discuss the points to consider in the

presentation.




shuse - Agenda

Background

Risk-based R package validation
Tools

Key takeaways



shuse Background

Gsas R

Proprietary Software Open-Source Software

Procedures / functions Packages from various
validated by SAS inc. contributors




shuse Types of packages

Included with R installation
(installed and loaded)

Base packages
(base, utils, ...)

Bundled with R installation
(installed but not loaded by default)

It is considered Minimal Risk based on the following points:
Recommended packages « The R Foundation ensures accuracy through the
: : Software Development Life Cycle (SDLC).
(matrlx, SUFVIV8|, - ) « Bugs are fixed in response to feedback from the R
community.

Contributed packages Need to install from CRAN, Github,

or Bioconductor

(ggplot2, dplyr, ...)

It is considered necessary to conduct a risk evaluation.
https://pharmar.org/white-paper/



suse Risk-based R package validation

Resource for
validation

As of 210ctober2025, CRAN has 22,931
contributed packages

https://cran.r-project.org/web/packages/



shuse Tools

« riskmetric
« riskassessment

- val.meter
« risk.assessr
- valtools

- thevalidatoR

Note: These are not exhaustive. More tools exist(e.g. mpn.scorecard).



shuse Tools

riskassessment
(shiny app)

Valtools

(Package generation
support tool)

risk.assessr
(by Sanofi)

riskmetric

thevalidatoR

(github action)
val.meter

(re-write version)

| |

Risk assessment tools Validation support tools



shuse  riskmetric

R package

{riskmetric} A

riskmetric
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® Acollection of risk metrics to evaluate the quality of R packages

° This package is in experimentation. Final considerations about design are being
considered, but core concepts are considered final.

Reference

https://pharmar.qgithub.io/riskmetric/

https://cran.r-project.org/web/packages/riskmetric/refman/riskmetric.html

Example

pkg_ref(c("riskmetric”, "utils", "tools")) |>
pkg_assess() |>
pkg_score() # Scores assessment criteria.
Tips
pkg_assess() is useful to get package information, e.g., URLSs.


https://pharmar.github.io/riskmetric/
https://cran.r-project.org/web/packages/riskmetric/refman/riskmetric.html
https://cran.r-project.org/web/packages/riskmetric/refman/riskmetric.html
https://cran.r-project.org/web/packages/riskmetric/refman/riskmetric.html

suse Metrics of riskmetric (1/2

Metde ____Descipten

covr_coverage Code coverage of the entire target package obtained via covr::coverage_to_list().
The retum values unexpectedly became NA*.

has_news Whether the package contains a NEWS file.

remote_checks Score calculated from the number of OS flavors that passed with OK or NOTES and the number of OS’s that produced WARNINGS
news_current Whether the current version number is mentioned in the NEWS file

r_cmd_check Score calculate from the number of notes, errors, and warnings.

The score is the weighted sum of notes (0.1), errors (1) and warnings (0.25).
The retum values unexpectedly became NA*.

exported _namespace Score calculated from the number of exported objects [0,1]
has_vignettes Whether the package contains vignettes
export_help Proportion of exported objects in the NAMESPACE that have documentation.

* The metrics became NA when using pkg_assess() to all packages in {pharmaverse} as of 30ct2025.



suse Metrics of riskmetric (2/2
iemic | Desciption

has_website
has_maintainer

bugs_status
size_codebase

has_source_control
has_bug_reports_url

downloads_1yr

reverse dependencies

has_examples

dependencies

license

1 if any website url is provided, otherwise 0
E.g., admiral: https://pharmaverse.github.io/admiral/, https://github.com/pharmaverse/admiral

1 if any maintainer is provided, otherwise 0

A fractional value indicating percentage of last 30 bug reports that are now closed
When performing many repeated assessments, the return values unexpectedly became NA as of 30ct2025.

Numeric value between 0 (for large codebase) and 1 (for small codebase)

Returns 1 if any source control url is provided, otherwise 0
E.g., admiral: hitps://github.com/pharmaverse/admiral

A logical value indicating whether the package has a BugReports field filled in

Numeric value between 0 (low) and 1 (high download volume) converting the number of downloads
E.g., admiral: 1-150000/(31338+150000)=0.1728154

Numeric value between 1 (high number of reverse dependencies) and 0 (low number of reverse dependencies)
The possible minimum value is 0.2463761=1/(1+exp(-0.5*-sqrt(5))).
E.g., admiral: 1/(1+exp(-0.5*(sqrt(7)-sqrt(5))))=0.5510321

1 if any example or usage fields are found, otherwise 0

Numeric value between 0 (high number of dependencies) and 1 (low number of dependencies)
The possible maximum value is 0.8807971=1-1/(1+exp(-0.5*-4)).
E.g., admiral: 1-1/(1+exp(-0.5%(12-4)))=0.01798621

Score of metric license
The retum values unexpectedly became NA*,


https://pharmaverse.github.io/admiral/
https://github.com/pharmaverse/admiral
https://github.com/pharmaverse/admiral

suse How to Calculate pkg_score

pkg_score for {admiral} = 0.49794082

Metric Original Replacing Average 1 minus Average
NA with zero
covr_coverage NA 0 0.50205918 0.49794082
has_news 1
remote checks 1
news_current 1
r_ cmd_check NA 0
has_vignettes 1
Sxport e NA 0 Each metric  Not very goodﬁ Good
as_website 1
has_maintainer 1
bigs status 08 pkg_score Good Not very good
size _codebase NA 0

has_source_control
has_bug reports_url
downloads_1yr
reverse dependencies
has _examples
dependencies
license

1
1
0.170106116
0.551032099
NA
0.01798621
NA

One metric affects approximately 0.05 (=1/19) on pkg_score.
When comparing two packages, the delta pkg_score around 0.1 may
not be critical.



Category Package Version pkg score (min—max)

ADaM admiral 1.31 0.49-0.50
esub pkglite 0.2.2 0.39-0.39
esub xportr 04.3 0.53-0.53
metadata metacore 0.1.2 043-043
metadata metatools 0.15 0.57-0.57
python rtflite NA 0.99-0.99
sdtm aNCA NA 0.99-0.99
sdtm datacutr 0.2.3 0.52-0.52 -
sdtm sdtm.oak 0.2.0 0.53-0.53 ]
sdtm sdtmchecks 1.0.0 0.54-0.54
synthetic pharmaverseadam 0.2.0 0.51-0.52 =
synthetic pharmaverseraw 0.1.1* 0.62-0.62 E = 4
synthetic pharmaversesdtm 1.0.0 0.51-0.51 £
tlg autoslider NA 0.99-0.99
tig cards 0.7.0* 0.51-0.52 -
tlg cardx 0.3.0* 0.53-0.53
tig chevron 0.2.12 0.52-0.52
tig clinify 0.3.0 0.77-0.77 — |
tlg ggsurvfit 1.2.0* 0.48-0.49 oo : : : |
tig gtsummary 24.0* 0.45-0.46 o0 02 04 e 1z ‘0
tlg pharmaRTF 014 0.61-0.61
ife} rhino 1.10.1 0.46-0.46 flg_Rcora
tig rlistings 0.2.12 0.48-0.49
tlg rtables 069 0.45-0.46
tlg teal 1.0.0* 0.51-0.52
0o o Iy 0ob oae Assessed pharmaverse packages and {base} on Aug. 20, Sept. 11,
tig tfrmt 0.2.0* 0.59-0.62 and Oct. 3, 2025.
tig tfrmtbuilder 0.1.0 0.58-0.58
tig tidyCDISC 0.2.1 0.54-0.54
::g “poylty'? o0 o e The pkg_score shows medium term stability; the widest range is 0.51—
utilities connector 1.0.0 0.51-0.58 0.58 for {connector}.
utilities datasetjson 0.3.0 0.54-0.58
utilities envsetup NA 0.99-0.99
utilities logrx 0.3.1 0.41-0.45
utilities whirl 0.3.1* 0.52-0.58
validation covtracer 0.0.1 0.49-0.53
validation risk.assessr 2.0.1* 0.62-0.62
validation riskassessment NA 0.99-0.99
validation riskmetric 024 0.49-049
validation valtools NA 0.99-0.99
- base 4.3.2 0.75-0.75

* Versioned up between August 20 and October 3, 2025.



N .
phuse - riIskassessment

R package
{riskassessment}

riskassessment
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{riskassessment} package / shinyapp. by R Validation Hub

* Analyze {riskmetric} outputs without the need to write code.

« Categorize a package with an overall assessment
(i.e., low, medium, or high risk).

riskassessment : e :
 Add personalized comments on individual metrics.

/  Download reports containing package risk, metric outputs, and
reviewer comments.

F 4 A « Store assessments in a database for future viewing.

[ - g

riskmetric

« User authentication and privilege management.




shuse Y outube video

G o) Attpssoawwyoutube.comiwatch?y = TagLm) 35w B o o G <=

—  EYoulube ES o + 2 (O )

P =A0EE i1t appsilon >

Why create a Shiny app?

Main oot complennent Ga® “package NCuSon requssts”™ with #ata - Sh"w Gathermps X H
: g{liniral Pharmaverse: Bullding Clinleal..
‘:l o Shhs pondbility of assesdog pachage riss 10 The POrsen 5] requestng bynce Apps
Noxzhon

YT T AT 23 o Lovenage She app's nise-based "deciuan tiapge” hased oo ocp-defized rulen) 10 octpet & rak
sarerrary repart

A76 EPed - A Al

» Changes Comwma retation Mo “Com we add tha™ 1o 2 informed “Ne con add ths

Clinical submizsions with
admiral: an R-based ADaM...

\opsilon

442 ElR@ -7 rAw

How ta Use DeepSeck R1 far :
Free in Visual Studio Code &3 .
Cnzco Charkes

1757 TNE - 20w

A
From Code 1o Complignce: :
. .- _ _ ) a— Building Validated Shiny Apps...
’l ‘D TEOTESIRER S« INrodoction & Welconde > "’° g ¢ E D Aoxsilon
133 EPee - 1 A G
ShinyGatheringxPharmaverse Workshop: Evaluate Package Quality with the o
ot 7 Untangling Biology: The Power  :

{riskassessment} application

0] ': ‘ of Data Analysis Pipeline with._.
he Fomer of Dot -
App$l|0ll Analysn Ppvine ; Aoosilan
Fr e ILAKRTR 00A e % | 5 ) & oo 5 770 £l - 6 AN

5427




shue  References

nformation:
nttps://www.pharmar.org/riskassessment/
nttps://pharmar.qgithub.io/riskassessment/articles/riskassessment.html

nttps://www.youtube.com/watch?v=L0ZZHPh2ec4

Demo application:
https://app.pharmar.org/riskassessment/

Version: 3.1.2 (as of OCT2025)



https://www.pharmar.org/riskassessment/
https://pharmar.github.io/riskassessment/articles/riskassessment.html
https://www.youtube.com/watch?v=L0ZZHPh2ec4
https://app.pharmar.org/riskassessment/

shese How to run @ local environment

# To install riskassessment from GitHub
install.packages("devtools")
library(devtools)

# Install riskassessment

devtools::install _github("pharmaR/riskassessment”)
library(riskassessment)

run_app()




shuse Demo (1/12

RISK ASSESSMENT
APPLICATION

**VERSION 3.1.2**

PLEASE AUTHENTICATE

NOTE: TO LOG IN FOR THE FIRST TIME, USE THE
ADMIN USER: ADMIN WITH PASSWORD QWEATYL.




shuse Demo (2/12

D sttt - Sy

THIET AT | & Clowtn 1 Hrowsa:

n F
B mliidi -

Main Page B Risk Assessment B Datehase 8 About Sy Administrative Tools =
R PACKAGE RISK ASSESSMENT APP

& <]
USER GUIDE
Dlead Mackag= Fackane Helrics Soaice Saplurer Buld Repail
PACKAGE CONMTROL PAMEL
(7
Type Pockogs: Fameis) Cr Uplaas a ©5% fle =
PACKAGE MAME
- .H.: lll-:l {-EI
temove Fackage(s| Wiew Sample Dataset
DATE FEG WYERSIOMN
UPLOADED
[ -
ZTATUS METRIC RISK CECISION AUTOMATICN: e
eaze select a Please salect o WETRIC COHnITI R A OECISION
Sackars package
Fule 1 Rizk Score -0 = x & ma=025 Lo Risx
SELECT OVERALL DECISION Rula 2 Hizk Srare ~ AR e W B ow e 07 Madium Risk
+

Checkout the app's code! &




shuse Demo (3/12

0 ~tess_praje= - Shry [m ] ks
“Hpo P 1200 19732 | 2] Oipen n Nrmserr % mkbh -

Luwe Risk FMedium Risk ligh Rixk

APPLY COLORS

Decision Automation @
By Package Rick Score

B Low Risk B Medium Risk B igh Bisk

aw Risk Customize risk decision rules

z D23
| | : T o P s [
r wi 2 a3 L e as [ 12 0o 1
adium Risk
o nos o 1
1 1 T oA | ) i i | | i . _ T 1 T 1 T LR |
H "1 B e H . nmh P 14 nH 1
igh Rizk
] . i
. | , —— C L L —————

Lo ol | L] 4 3.2 G L.7 1.3 L) 1




shuse Demo (4/1

=fesi_profoct - Sl = -
Heeid 2002 AATEE | £ | Dpen n Drosesr e PublEn *
B Hick Azsessment = Datakese & slout By Acministrative Tools
F—_ )
Type or select the package name =ssMENT APF N
USER GUIDE

fackagie M It

PACKAGE CONTROL PAMEL

O Upload a L5y Te

BROWSE... Flo fle sl

ype Package Mameis)]
FACKAGT MAKE

abiglazso
View Samnple Datases
i ) aEHzenotypeR
Lalke PEG VERSION @
UFLOADED abviria
- abrinid
abiClaza
alpjikils
Al asan
DECISION &UTOMA TOM:
STATUS METRIC RISK o
Flease selact a Fleaze salect a M THEID COMOITIDMAL DECISIOH
packans packane
Fule 1 Rixk Suore - 0= m dx == 25 Low Risk
SELECT OVERALL RECISION Hule 2 sk Soore R L T L R YMeadiam Hitk

Chackout the app's codel ¥4



shuse Demo (5/12

I - Aest_prejoct - Shins =
IR FRE BT e 1 e Fulibdi -
B Rizk Asseszrent B Database 8 shout By sdministrative Tools .
R PACKAGE RISK ASSESSMENT APP ?E
] L]
USER GUIDE

Lplond Package Fackage Matrics Source Cxplarer Ould Eepors

Type Package Mamals] Cr Upload a S8 file .

Wiewd Saimnple Lataset

PACKAGE CONMTROL PANEL

HACKAGE MAME

temove Mackage|s)

Can select assessed packages O

REVIEWED 0.36 WLTRIC COMDITIOMAL CLCIZIM
Rule 1 Hink Scors =Dz @ ow o= 2R Low Rick

SELECT OWEREALL DECISION
Rule 2 Hisk Score w2 e o B e 0.7 HMedium Risk

Checkoul the app's code! B



shuse Demo (6/12

I - oot - Shineg

Hp 2400 0 | Open in Brosscr

E Fick Aseesamanl E Catabace ﬂ Sbeut g Adminislrative Tools

R PACKAGE RISK ASSESSMENT APP

-] 2]
USER GUIDE

Sauroe Cxplarer Guild Report

MAINTENANCE METRICS =

MAIMTEMAMNCE METRICS

PACKS

FOCKEAGE MAME

=0 T COMMUNITY USAGE METRICS
—— g WIGCHETTFS PRaArKAGSE DERERMDEMCES v MW
D oy I g CLHEHCZRI
DATE PEG VERSION @ _ [
UPLOADED 25 ' :
Mumiber al vignellas Mumhbor pf BMEWS files
SEWWS containg currens
WErLIOn
REPCRT WERSITE
' T iy
STATUS METRIC RISK 0« i 0«
hi=pies Ty = =zeap i -1 WS T
REVIEWED 0.36 - J—— 0« K
ar TEa <jaeshi
SELECT OWERALL DECISION UAL ta repert bugs esists ackae public wabsite .
: b 3 I .

Checksut the app's code! B2



shuse Demo (7/12

I -5 projot - Shing -
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phuse riskassessment

NOTE:

o risk score in reportis NOT the same as pkg score
from riskmetric because risk score is calculated
from the different number of metrics
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chuse val.meter

R package
{val.meter}
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® An experimental rewrite of {riskmetric}

Reference

https://github.com/pharmaR/val.meter

Design philosophy
( ]

Precise and reproducible

® Unopinionated

— By avoiding scores altogether, and instead focusing only on concrete, unopinionated
measures of packages


https://github.com/pharmaR/val.meter

suse Metrics of {val.meter}

- https://github.com/pharmaR/val.meter

Metric | Description __________

r_ cmd_check _error cou R CMD check Error Count <integer>

nt the number of errors produced when
running ‘R CMD check’
downloads_total Total Downloads <integer>

total number of lifetime downloads, as
reported by the Posit CRAN mirror
through the cranlogs API

dependency_count Dependency Count <integer>
the number of required dependencies


https://github.com/pharmaR/val.meter
https://github.com/pharmaR/val.meter

suse - Execution of {val.meter}

$name
[1] "wondr"

$version

o000 [1] "2.8.3"

rpkg <- random_pkg(permissions =

$¢r_cmd_check_error_count
[1] 1

metrics(rpkg, all = )

$downloads_total
[1] 285835

$dependency_count
[1] O
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R package
{risk.assessr}
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* risk.assessr helps in the initial determining of a package’s reliability and
security in terms of maintenance, documentation, and dependencies.

®* Users can evaluate package risk as high, medium, or low based on user-
defined thresholds.

* The weighting for each risk assessment item can be modified or added,
allowing the overall evaluation score to be customized for individual users

or companies.

®* The project is inspired by the riskmetric package and the mpn.scorecard
package and draws on some of their ideas and functions.



shuse risk.assessr - Metrics (1/2) -

Metrics ______Descriptin

has_bug_reports_url Checks if the package provides a URL for reporting bugs.

license Evaluates the presence and type of license (e.g., MIT, GPL).
has examples Checks if functions include usage examples.

has_maintainer Verifies if maintainer information is available.

has_news Checks for a NEWS file documenting changes across versions.
Size _codebase Measures the size of the codebase.

has_source_control Checks if the package uses version control (e.g., Git).

has_vignettes Verifies the presence of vignettes (long-form documentation).



shuse risk.assessr - Metrics (2/2) -

Wetrics oo

has_ website
news_current
export_help
export_calc

check

covr

dep_score

revdep_score

Checks if the package has a dedicated website.
Assesses whether the NEWS file is up-to-date.

Checks if exported functions have help documentation.
Analyzes the number and structure of exported functions.

Score from R CMD check, which tests package integrity.
The score is the weighted sum of notes (0.1), errors (1) and warnings (0.25).

Measures unit test coverage using the covr package.

Calculates a score based on the number of dependencies (higher scores indicate greater
risk). (Based on 19 dependency packages)

The score is calculated such that it increases with the number of reverse dependencies
(Based on 20 reverse dependency packages.).



shuse Risk score and profile

* Weight each item's score, sum
them, and subtract that score

from 1.

13 v create_weights_profile <- function() {

14 weights <- cf

15 has_bug_reports_url = .2,
16 license = .1,

17 has_examples = .4,

18 has_maintainer = .2,

19 Nas_news = .2,

28 zize_codebase = .2,

21 has_source_control = .1,
22 has_vignettes = .4,

23 has_website = .4,

24 news_current = .2,

25 export_help = .2,

26 export_calc = .2,

27 check = .75,

23 covr = .6,

29 dep_score = .5,

38 revdep_score = .1

£l )

3z return{weights)

33 3

* Scores are classified using the
total score. A threshold can be

set.

create_risk_profile <- function{) {

risk_profile <- list(
high_risk_threshold = 1,
medium_risk_threshold = .35,
low_risk_threshold = .25

)

return({risk_profile)



shuse valtools

R package
{valtools}
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* https://phuse-org.github.io/valtools/

* Support validation tasks of a new packages(creating validation
structure), existing packages(bolt-on to existing structure)

* Help flow of requirements, test cases, test codes, documentation

e 2, Package Validation; What/Why

p—

Twio main groups are driving the Validation Framewaork

-----------------------------------
.

i - “hir=e [ Peckara validation
tae & Valdation Fub s r Framemork
THE R
VALIDATION
HUE -11(" ~
B e SR L '

fenpszing ard managing r=k o
pubdir H parages, specicaly an
cantrbabsd peckages on CROM

[excerpt] phuse Japan SDE 2024


https://phuse-org.github.io/valtools/
https://phuse-org.github.io/valtools/
https://phuse-org.github.io/valtools/
https://phuse-org.github.io/valtools/

N
chuse valtools - sample codes -

library(valtools)
usethis: :create_package("testpackage")
vt use validation(pkg="./testpackage")

vt _use_req(“test _requirement”)

vt _use test case("test casel")

vt use test code("test codel")
setwd("change/workingdirectory/to/testpackage")
vt _use report()

v testpackage requirements

R test_cases

. vignettes = test_code
| .gitignore

validation |
__ 1] validation

o



shuse  valtools - riskassessment part -

@title 1.1 login functionality

@editor Ryo

@editDate 2025-11-e4

@riskAssessment 1.1 : 4, Medium risk, Moderate Impact

REQUIREMENT: ASSESSMENT

In Requirement.md, @riskAssessment
is the tag for describing risk level.




shuse valtools - cheat sheet -

valtools : : CHEAT SHEET

Validation Framework Validation Markdown Components Report Code
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https://github.com/phuse-org/valtools/blob/main/man/figures/cheatsheets/valtools-cheatsheet.pdf
https://github.com/phuse-org/valtools/blob/main/man/figures/cheatsheets/valtools-cheatsheet.pdf
https://github.com/phuse-org/valtools/blob/main/man/figures/cheatsheets/valtools-cheatsheet.pdf
https://github.com/phuse-org/valtools/blob/main/man/figures/cheatsheets/valtools-cheatsheet.pdf
https://github.com/phuse-org/valtools/blob/main/man/figures/cheatsheets/valtools-cheatsheet.pdf

shuse  thevalidatoR

GitHub Actions
{thevalidatoR}

thevalidatoR
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* GitHub Actions workflow that automatically generates validation
reports for R packages.

* insightsengineering/thevalidatoR: Github Action that generates R
Package Validation documentation

@ Ex. Release new version of package O
GitHub

o Generate validation reports

thavalldatoR

Trigger workflow of thevalidatoR



https://github.com/insightsengineering/thevalidatoR
https://github.com/insightsengineering/thevalidatoR
https://github.com/insightsengineering/thevalidatoR

shuse \/alidation reports

Validation Report
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shuse How to use thevalidatoR

rlwni £ itk S workflows  validate_ganeric_masteryaml (0

* Create ymlfile in .github/workflows/ -". et e o s s
* ex){rbmi} o

#c: K Fackape valioation fegort

* You can use template from here.

LIHLE
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megy: Lesighbsenginreringsthevalidaboisel
BITa
LR, I



https://github.com/insightsengineering/thevalidatoR#quickstart

shuse \Nhere to save validation reports

* Release page of each version of packages in Github
* ex){rbmi}
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D@e Summary of tools (1/2)

Version

Developed by

Main Features

riskmetric

0.2.5 (on CRAN)

R validation Hub
(Pharmaverse)

Provides a framework
to quantify the risk of
using R packages by
collecting a wide range
of metrics
(documentation, unit
testing, community
engagement,
maintainability).

risk.assessr
2.0.1 (on CRAN)

Sanofi
(Pharmaverse)

Automates risk
assessment of R
packages: extract,
install, run tests,
perform R CMD check,
and calculate risk
metrics. Also generates
traceability matrices
linking functions and
tests.

Information as of 010c¢t2025

val.meter
0.0.0.9000 (on GitHub)

R validation Hub

Experimental rewrite of
riskmetric with S7-
based framework. It
emphasizes
reproducibility, and it
separates the scope of
scoring and evaluation
from the core package
itself.



D@e Summary of tools (2/2)

Version

Developed by

Main Features

riskassessment

3.1.2 (on Github)

R validation Hub
(Pharmaverse)

An R Shiny application

built to supplement the
riskmetric package in
organizational settings. It
allows users to review and
interpret riskmetric outputs

without writing R code,

add commentary to
metrics, and assign overall
risk levels
(low/medium/high).

Valtools

0.4.1.9000 (on Github)

PHUSE
(Pharmaverse)

Automates the validation
process for R packages,
offering templates and
helper functions to build a
validation framework. It is
designed to integrate into
the normal R package
development workflow,
adding validation parts
(e.g. requirements, test
cases, reports).

Information as of 010c¢t2025

thevalidatoR
2.0.4 (on GitHub)

Roche

A GitHub Action that
automates the generation
of a validation report for
an R package. ltis
intended to help integrate
package validation into
CI/CD workflows.



N : .
phuse - Applications

* (Case studies (2022)
— https://pharmar.org/categories/case-studies/
* Other applications (2023, 2025)

— https://pharmasug.org/proceedings/2023/Sl/PharmaSUG-2023-
S|-212.pdf

— https://phuse.s3.eu-central-
1.amazonaws.com/Archive/2025/Connect/US/Orlando/PAP OS1
/.pdf

— https://www.atorusresearch.com/openval/



https://pharmar.org/categories/case-studies/
https://pharmar.org/categories/case-studies/
https://pharmar.org/categories/case-studies/
https://pharmar.org/categories/case-studies/
https://pharmasug.org/proceedings/2023/SI/PharmaSUG-2023-SI-212.pdf
https://pharmasug.org/proceedings/2023/SI/PharmaSUG-2023-SI-212.pdf
https://pharmasug.org/proceedings/2023/SI/PharmaSUG-2023-SI-212.pdf
https://pharmasug.org/proceedings/2023/SI/PharmaSUG-2023-SI-212.pdf
https://pharmasug.org/proceedings/2023/SI/PharmaSUG-2023-SI-212.pdf
https://pharmasug.org/proceedings/2023/SI/PharmaSUG-2023-SI-212.pdf
https://pharmasug.org/proceedings/2023/SI/PharmaSUG-2023-SI-212.pdf
https://pharmasug.org/proceedings/2023/SI/PharmaSUG-2023-SI-212.pdf
https://phuse.s3.eu-central-1.amazonaws.com/Archive/2025/Connect/US/Orlando/PAP_OS17.pdf
https://phuse.s3.eu-central-1.amazonaws.com/Archive/2025/Connect/US/Orlando/PAP_OS17.pdf
https://phuse.s3.eu-central-1.amazonaws.com/Archive/2025/Connect/US/Orlando/PAP_OS17.pdf
https://phuse.s3.eu-central-1.amazonaws.com/Archive/2025/Connect/US/Orlando/PAP_OS17.pdf
https://phuse.s3.eu-central-1.amazonaws.com/Archive/2025/Connect/US/Orlando/PAP_OS17.pdf
https://phuse.s3.eu-central-1.amazonaws.com/Archive/2025/Connect/US/Orlando/PAP_OS17.pdf
https://phuse.s3.eu-central-1.amazonaws.com/Archive/2025/Connect/US/Orlando/PAP_OS17.pdf
https://www.atorusresearch.com/openval/
https://www.atorusresearch.com/openval/

shuse Key takeaways

* There are ongoing active discussion and development on tools for
risk assessment of R packages and validation tools.

* Companies need to follow the latest information and know

functionality of these tools to determine their strategy of risk-based
risk assessment of R packages

* In addition to conducting the risk assessment, users should also
consider how to ensure the appropriateness and accuracy of
programming code in line with a risk-based strategy.
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Valtools
https://phuse-org.qithub.io/valtools/

®  thevalidatoR
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https://github.com/metrumresearchgroup/mpn.scorecard
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1. Background & Objectives

R Package validation
The process of ensuring that the tools you use for data analysis consistently

produce reliable, accurate, and reproducible results.

Reproducibility Traceability
Ensuring that R Ensuring consistent Documenting packages
packages deliver precise analytical outputs across and dependencies
and correct results different environments

Source: https://www.appsilon.com/post/r-package-validation-in-pharma ph use - Shﬂre

Connect-shore-ndvance



1. Background & Objectives

Two approaches for R Package Validation

Software-Based Validation

Validation treats R packages
like standard software,
demanding solid development
practices.

Risk-Based Validation

riskmetric riskassessment

Focusing on managing risk
from third-party/open-source
packages.

Source: https://www.appsilon.com/post/r-package-validation-in-pharma
Image Source: https:/www.geeksforgeeks.org/software-engineering/software-develop me nt-life-cycle-sdlc/
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1. Background & Objectives

Risk-Based Validation

{riskmetric}
* Quantifies the risk associated with
using R packages.
» Generates a suite of metrics on
package quality and development.
* maintenance activity
, riskmetric: ok refCeCriskaetric®, ublls®, “tools™) 1% ¢ community usage

+ riskmetric::pkg_assess() %>%

+ riskmetric::pkg_score() o test Cove rag e

# A tibble: 3 x 23
package version pkg_ref pkg_score covr_coverage has_news remote_checks news_current

riskmetric

# Assess and score R packages

riskmetric:: (c("riskmetric", "utils", "tools"))

[ ]
<chr> <chr> <lst_f_p_> <dbl> <pkg_scor> <pkg_scor> <pkg_scor> <pkg_scor> "=
riskmetric 0.2.5 riskmetric<install> 0.493 NA 1 NA %] . R
utils 4.5.1 utils<install> 0.687 NA ] NA @ ® T | f p k g I d t d
tools 4.5.1 tools<install> @.735 NA ] NA (4] OO Or aC a e Va I a Ion an

compliance in regulated
environments.

Source: https://www.appsilon.com/post/r-package-validation-in-pharma phuse - Share

Image Source: https:/www.geeksforgeeks.org/software-engineering/software-develop me nt-life-cycle-sdlc/ COnnECHNane-DaWance



1. Background & Objectives

Risk-Based Validation

{riskmetric}
* Quantifies the risk associated with
using R packages.
» Generates a suite of metrics on
package quality and development.
* maintenance activity
, riskmetric: ok refCeCriskaetric®, ublls®, “tools™) 1% ¢ community usage

riskmetric

# Assess and score R packages

riskmetric:: (c("riskmetric", "utils", "tools"))

+ riskmetric::pkg_assess() %>%
+ riskmetric::pkg_score() ®
# A tibble: 3 x 23
package version pkg_ref pkg_score covr_coverage has_news remote_checks news_current °
<chr> <chr> <lst_f_p_> <dbl> <pkg_scor> <pkg_scor> <pkg_scor> <pkg_scor> "=
riskmetric 0.2.5 riskmetric<install> 0.493 NA 1 NA %] . .
utils 4.5.1 utils<installs 0.687 NA ] NA 2] ® T | f p k g I d t d
tools 4.5.1 tools<install> @.735 NA ] NA (4] OO Or aC a e Va I a Ion an

compliance in regulated
environments.

Source: https://www.appsilon.com/post/r-package-validation-in-pharma phuse - Share

Image Source: https:/www.geeksforgeeks.org/software-engineering/software-develop me nt-life-cycle-sdlc/ COnnECHNane-DaWance



1. Background & Objectives

Objectives

To investigate the tests related to R Packages and
confirm how validation is performed within the Packages

* Focusing particularly on Accuracy within Package Validation (Accuracy, Reproducibility, Traceability).
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1. Background & Objectives

Questions about testing within the R Packages

1) Structure of the tests Directory
2) How are R packages tested?

3) Examples of Actual Test Cases

N\
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2. Results

1) Structure of the tests Directory

package/ {testthat}
— R/ 1. tests/testthat.R is invoked as the entry point.
| F—— xxx.R # functions , _

N 2. All test-*.R files located in the tests/testthat/

directory are executed sequentially.

——— DESCRIPTION

—— tests/
| F—— testthat.R # Test Runner
L testthat/

|
|  F—— test_xxx.R # test code
[

> testthat::test_package("tern")
Loading required package: rtables
Loading required package: formatters

[ FAIL © | WARN @ | SKIP 29 | PASS 2347 ]

2 Older packages may not use {testthat}. Package structure can vary by desig

Image Source: https://testthat.r-lib.org/



2. Results

1) Structure of the tests Directory : {testthat} package

Unit test Snapshot regression testing
» Verifies that individual functions and « Automatically compares current outputs
program units behave exactly as expected (Tables, Plots, Data Frames) against saved
» Test setup, execution, and reporting are “Snapshot” references
covered
snapshot output diff
,_i_ -

[ FAIL © WARN © | SKIP 29 | PASS 2347 ]

e : i
=\ dt—=

N\
Image Source: https://testthat.r-lib.org/ phuse'smre
\_
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2. Results

2) How are R packages tested?

# Environment: Developer environment
# Frequency: On demand
> devtools::test()

R PACKAGE

DEVELOPER ')

= # Environment: Multiple OS (Linux, macO0S, Windows)
EE # Frequency: Regularly

&

The Comprehensive R
Archive Network

S R CMD check

# Environment: User environment
# Frequency: On demand

> Install.packages(‘xxx', type=‘source’, install.tests = TRUE)
> testthat::test_package('xxx")

PACKAGE USER

Image Source: https://cran.r-project.org/web/iviews/ phuse . Share
LY J  connectshoreodvance
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2. Results g

The Comprehensive R

: 15“ r Archive Network
n_ﬁ

R PACKAGE PACKAGE USER
DEVELOPER

2) How are R packages tested?

CRAN Package Check Results

Last updated on 2025-11-21 07:49:22 CET.

CRAN Pac kage C hec k Re 5 ul_t s Z::g; i ™ m d ing packages using the th flavors of R ing Debian GNU/Linux, Fedora, macOS and Windows.
Results by package:
Last updated on 2025-11-21 07:49:19 CET. T
Results for installing and checking packages using the three current flavors of R on systems running Package Veren | i ﬁ 242 s | Linas | Limas | acis | macs [imdme Mainainee
Debian GNU/Linux, Fedora, macOS and Windows. . . —
faamatch
Status summary: Bl
(l Flavor OK |[NOTE [WARN|ERROR|FAIL| Total | i e
[e-devel-linux-x86 _64-debian-clang|16043] 6668 164 139 1][23015|Details| pade I
|e-devel-linux-x86 64-debian-gcc [[16093] 6657 157  133]  3]23043|Details| Tee T e ——— :
[-devel Jinux-x86 64-fedoraclang|[19764] 3067] 62|  137]  0[23030]Details) o EET S S " WSS S T
||rfdevel-linux-x86 64-fedora-gec  ||19761] 3066 63 144 0/23034 —Deta“S\l Source: https://cran.r-project.org/we b/checks/check_summary_by_package.html
(r-devel-windows-x86 64 20449| 2390 63 63|  3/|22968| Details|
([e-patched-linux-x86 64 20633 2243 19 134 2|[23031|Details|
||r-rglga§e—linux-x§6 64 20566/ 2254 26 161 1/23008 Dgtails“ ° 1
e e Checks run regularly across multiple CRAN Package Che
|release-macos-x86_64 20011 2026 14 95 0[23046|Details| Flavors: includes de pen den Cy checks
[e-release-windows-x86 64 20768| 2132 27 60/ 3|[22990] Details| ! . . ) . .
|coldrel-macos-am6s 17861 4964 35 176| _0/23036|Desils| » Errors/Warnings detected trigger a required contact/fix ng
[r-cldrel-macos-x86 64 17883| 5041 20 92 0][23036] Details| . .
[-oldrel-windows-x86 64 18676 4108 38|  157]  222981|Details| to the PaCkag e Maintainer.
Resulis by maintainer « Some tests can be skipped to meet CRAN requirement
Results by package * .
f— If * is marked, it may be better to check carefully.
Source :https://cran.r-project.org/we b/checks/check_results_tern.htmi ° Vignettes and Examples COde must execute With Out

N\
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https://cran.r-project.org/web/checks/check_results_tern.html

2. Results

EXPLORER g_km_default.svg X

TERN [GITHUB]

man

pkgdown

R N _ Median _ 95%Cl
revdep ARMA 69 0746 (685.2, 1501)
tests 0754 ARMB 73  727.8 (555., 1000)

ARMC 58 6323 (3913,792.1)

testthat =
3 E x m “ I es ‘ a -snaps a
) a I es of ctu a I t S es bland-altman g
a 0.50
I decorate_grob ®
2 + Censored
g_forest 5
@ — ARMA
isk_title.svg 0.259 ~— ARMB
_ribbon.svg — ARMC

tern::g km()

0

Patients at Risk:
ARMA 69
ARMB 73 21 5 2 1 0
ARMC 58
0

# Basic examples
g_km(df = df, variables = variables)

g_km_ref_group_coxph.svg

OUTLINE

1.00+
N Median 95% CI
ARMA 69 974.6(685.2, 1501 T t k b . .th h t
] ARM B 73 727.8(555.8, 1000 ()

207 AR5 73 7278 555.8, 1000) est g_km() by comparing with snapsho
=

©

o)

4

50-50' + Censored

g — ARM A testthat::test_that("g_km default plot works", {

E — ARMB testthat::expect_silent(g_km_default <- withr: th_options(

w

0.254 — ARMC opts_partial_match_old,

g_km(
df = df,
000 ’ - ’ ’ — riables = variabl
0 1000 2000 3000 4000 5000 VEIFEADLSS S Vil i
Days
Patients at Risk:
22;:2 ?g %i g % 1 8 "g_km_default", g_km_default, width = 8, height
ARM C 58 11 1 0 0 0
0 1000 2000 3000 4000 5000
Days

tests/testthat/test-g_km.R


https://insightsengineering.github.io/tern/

2. Results

3) Examples of Actual Test Cases

tern::summarize loqistic()

summarize_logistic(
lyt,
conf_level,
drop_and_remove_str = "",
. indent_mods = NULL

EXPLORER

TERN [GITHUB]
tests
testthat
_snaps
incidence_rate.md
logistic_regression.md
make_afun.md
odds_ratio.md
prop_diff.md
prune_occurrences.md
response_biomarkers_sub...
response_subgroups.md
rtables_access.md
score_occurrences.md
split_cols_by_groups.md
stat.md
summarize_ancova.md
summarize_change.md
summarize_colvars.md
summarize_coxreg.md
summarize_glm_count.md
summarize_num_patients....
summarize_patients_expo...

survival_biomarkers_subg...

testthat::t that

logistic_regression.md X

# summarize logistic works as expected for interaction model with continuous variable

Code
res
Qutput
Degrees of Freedom Parameter Estimate

Sex
Reference F, n = 100
M, n =84

Planned Arm Code
Reference ARM A, n = 64
ARM B, n = 68

Age
Planned Arm Code

ARM A

ARM B

ARM C

Interaction of Planned Arm Code % Age

Reference ARM A, n = 64
ARM B, n = 68
ARM C, n = 52

("summarize_logistic works as expected", {

adrs <- adrs_example

modl <- fit_1
adrs,
variables =
response
covariates
interaction =

)

df <- broom::ti
df_explicit_na(

tests/testt

stic(

sponse”, arm = "ARMCD",
("AGE", "SEX"),
"AGE"

(mod1, conf_level = 8.99)
na_level = "_")

hat/test-logistic_regression.R

Standard Error 0Odds Ratio Wald 99% CI

(.19, 23.73)

(e.01, 11.60)
13103.521

>999.99 (e.e0, >999.99)

(.65, 1.38)
(0.95, 1.75)
(.20, >999.99)

Test
summarize_lo
gistic() by
comparing with
snapshot
saved as
markdown file



https://insightsengineering.github.io/tern/

3. Summary

To investigate the tests related to R Packages and

confirm how validation is performed within the Packages

Structure of the tests Directory

« Test codes are located in tests/testthat/, organized to correspond directly with specific
functions.

How are R packages tested?
 Packages on CRAN undergo regular, automated checks across multiple environments.

« However, since some tests may be intentionally skipped, users are encouraged to review
the test coverage for critical functions manually.

Examples of Actual Test Cases
« Modern packages utilize {testthat} to ensure accuracy.

«  Users can verify the correctness of functions by comparing actual outputs with the
expected values stored in the _snaps/ directory.

N\
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