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Our goal

• Goal

✓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

✓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.

✓Learn OST and suggest the way to implement OST in pharma industry.​
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• SubTeam
• Conduct OST survey.

• Use case considerations: Testing 
GitHub / Sharing R sample programs

• Presentation at PHUSE EU Connect 2021.
• OST Session at SAS User Group

• 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

• SubTeam
• Learn and use Generate AI in 

clinical reporting.
• Presentation at DIA Japan 2023
• R hands-on Training #1 Basic R 

• SubTeam
• 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.

• Goal and Objective Setting.
• Team building.

• SubTeam
• Pharmaforest – SAS package
• R package development
• R package validation
• OMOP Standards

• R hands-on Training #3 Package 
development

• Presentation at SAS User Group

https://www.localitytokens.info/roadmap/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/


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.



Objectives

Growth and Evolution of the SAS Programmer Community

Fostering Collaboration Through Cross-Industry Sharing of SAS Expertise 

in Drug Development



PharmaForest Repository: Foundation and Key Initiatives

SAS Code Packaging 

with SAS Packages Framework

Real-Time Updates 

Using LinkedIn 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.





Two Types of Assistants: 

 1: Navigators for Package Guidance

 2: Supporters for Package Creation

Forest Navigators

Provide Assistants to Help You Use 

PharmaForest. 

They Are AI Powered by MyGPTs of ChatGPT.



Our Journey
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• 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

• 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

• 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

• Expanding real-world 
usecases in clinical 
programming

• More collaboration with 
people, companies, and even 
regulatory

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

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

2024: Learning Stage 2025: Launch Stage 2026: Growth Stage 2027: Expansion Stage Future Vision

Open-source expansion and AI/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.



Join & Get the Latest Updates on LinkedIn

Join Us! We Want You!

Linkedin: 

SAS Packages Users & Developers：
https://www.linkedin.com/groups/10149811/

Use PharmaForest Packages

Let’s Create Original Packages Together

Mirror Your Packages on PharmaForest

https://www.linkedin.com/groups/10149811/


Get Ready for Our Hands-On Workshop!

第12回大阪SAS勉強会: 

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

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

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


Thank you



OMOP CDM
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Japanese:
https://nissinbo.github.io/phuse-
sde-tokyo-2025-omop/ja/

Slides Available Here!

English:
https://nissinbo.github.io/phuse-
sde-tokyo-2025-omop/en/
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Objectives
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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



Introduction
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Challenges regarding to PMDA queries in oncology

• A large number of similar-format reports 

are required within a short period.

• No standardized format like those 

defined by the FDA.

-> This leads to challenges in preparation 

and streamlining.
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ALL AE

AE with
Grade >=3

Age group

Serious AE



Overview of PMDA’s Requests
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# Target studies Request

1 All studies Summary of AE overview

• All AEs 

• AEs with grade 3+ 

• Fatal AEs 

• Serious AEs 

• AEs leading to treatment discontinuation 

• AEs leading to dose interruption/delay 

• AEs leading to dose reduction 

2 All studies 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

3 Studies including 

JPN

Summary of AE overview for Japanese and non-Japanese

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

4 Pivotal studies 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.

… … …



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.

✓Standardized column

✓Including Metadata

✓Machine-readable
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CDISC-AnalysisResultsLogicalModel-Presentation-FINAL.pdf
Analysis Results Datasets – Analysis Results Datasets Using Open-Source Tools from the {pharmaverse}

https://www.cdisc.org/sites/default/files/2023-04/CDISC-AnalysisResultsLogicalModel-Presentation-FINAL.pdf
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Objectives of using ARD

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

Standardization

• Quick tabulation and re-formatting

• Enable QC easier
Efficiency

• 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.

Reproductivity 
/Automation
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How to develop package
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Package Development
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Define Package Concept and

Structure

Develop Functions

Create Documentation

Develop and Execute Tests

Build and Check

Publish Package



Package Development
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Define Package Concept and

Structure

Develop Functions

Create Documentation

Develop and Execute Tests

Build and Check

Publish Package



Working flow from data to reports using ARD
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ADaM ARD Reports



Using GitHub for development
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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()
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Structure of ARDs for PMDA queries
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• Sample ARD for “summary of AE overview”
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Inquiry # 1

AE1

Inquiry # 1

AE2

ARD -

Summary
For AE1

Analysis Results 

(summary)
For AE1

ARD -

Summary
For AE2

Analysis Results 

(PT summary)
For AE1

Analysis Results 

(summary)
For AE1

ADAE

ARD -

PT 

summary

For AE1

make_ae_type()

To create event 

flag

jpn_query_overview()

To create ARD for summary information

ｊpn_query_summary_pt
To create ARD for PT summary 

make_ae_type()

To create event 

flag

jpn_query_overview()

To create ARD for summary information
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Inquiry # 1

AE1

Inquiry # 1

AE2

ARD -

Summary
For AE1

Analysis Results 

(summary)
For AE1

ARD -

Summary
For AE2

Analysis Results 

(PT summary)
For AE1

Analysis Results 

(summary)
For AE1

ADAE

ARD -

PT 

summary

For AE1

make_ae_type()

To create event 

flag

jpn_query_overview()

To create ARD for summary information

ｊpn_query_summary_pt
To create ARD for PT summary 

make_ae_type()

To create event 

flag

jpn_query_overview()

To create ARD for summary information

Step1: Define the event 

Step2: Create ARD

Step3: Generate outputs from ARD



Step1: Define the event 
make_ae_type

• 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
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> make_ae_type("aeg3", "AE >= Grade 3",expr(AEGRD == "Y"))
ae_type
  id: aeg3
  label: 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 leads to dose reduction",   expr(AEREDUCE == "Y"))
+ )

Condition for this ae typeLabel to be displayed



Step2: Create ARD
jpn_query_overview/ｊpn_query_summary_pt

• jpn_query_overview()

– Function to Generate ARD for AE Overview

• ｊpn_query_summary_pt()

– Function to Generate ARD for AE by PT

Both functions internally use {cards}.
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Step2: Create ARD 
ex) jpn_query_overview

• jpn_query_overview()
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> jpn_query_overview(
+   data = adae,
+   adsl = adsl,
+   ae_types = ae_types,
+   strat_var = NULL #stratification_var
+ )



{cards} package

• Part of Pharmaverse

• R package to create ARD
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ard_categorical(
  data = adae,
  by = c('AGEGR1','TRT01A’),
  variables = AEDECOD, 
 denominator = adsl
)



Step3: Create outputs from ARD 

• Provide template program to generate table from ARD 

instead of functions for flexible modification in actual queries.

• Generate Output from ARD using: 

✓{gt}

✓{gtsummary}

✓{tfrmt}

• Next Slides Will Show Examples Using {tfrmt}
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How to generate outputs from ARD : {tfrmt}
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library(dplyr, tfrmt, gt)
# setting tfrmt
tf <- tfrmt(
 column  = c(TRT01A),
 group  = group,
 label  = label,
 param  = stat_name,
 value  = stat,
 sorting_cols  = c(ord1, ord2),
 big_n  = bn,
 body_plan  = bp,
 # col_plan  = cp,
 col_plan  = col_plan(
 span_structure(
 TRT01A = c("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_header(
 title = "PMDA inqueries",
 subtitle = "Adverse Event"

 )



How to generate outputs from ARD : {tfrmt}
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library(dplyr, tfrmt, gt)
# setting tfrmt
tf <- tfrmt(
 column  = c(TRT01A),
 group  = group,
 label  = label,
 param  = stat_name,
 value  = stat,
 sorting_cols  = c(ord1, ord2),
 big_n  = bn,
 body_plan  = bp,
 # col_plan  = cp,
 col_plan  = col_plan(
 span_structure(
 TRT01A = c("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_header(
 title = "PMDA inqueries",
 subtitle = "Adverse Event"

 )

Step 1: Define the Table Format



How to generate outputs from ARD : {tfrmt}
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library(dplyr, tfrmt, gt)
# setting tfrmt
tf <- tfrmt(
 column  = c(TRT01A),
 group  = group,
 label  = label,
 param  = stat_name,
 value  = stat,
 sorting_cols  = c(ord1, ord2),
 big_n  = bn,
 body_plan  = bp,
 # col_plan  = cp,
 col_plan  = col_plan(
 span_structure(
 TRT01A = c("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_header(
 title = "PMDA inqueries",
 subtitle = "Adverse Event"

 )

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



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.
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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
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Risk Assessment
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Phuse Japan Open-Source Technology WG

(Package Risk Assessment Sub-team)

• Masashi Aonuma (Astellas Pharmaceutical)
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• Shunsuke Goto (Novartis Pharma K.K.) 

• Tomoki Nishikawa (Kyowa Kirin)
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Disclaimer:

The views and opinions expressed in this presentation are those of the authors 

and do not necessarily reflect the official policy or position of any affiliated 

organizations or employers.



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.g. riskmetric, etc.) for risk 

assessment in the approach and discuss the points to consider in the 

presentation.



Agenda

• Background

• Risk-based R package validation

• Tools

• Key takeaways



Background

Proprietary Software

Procedures / functions 

validated by SAS inc.

Open-Source Software

Packages from various 

contributors



Types of packages

Base packages
(base, utils, …)

Contributed packages
(ggplot2, dplyr, …)

It is considered Minimal Risk based on the following points:

• The R Foundation ensures accuracy through the 

Software Development Life Cycle (SDLC).

• Bugs are fixed in response to feedback from the R 

community.

It is considered necessary to conduct a risk evaluation.

Included with R installation

(installed and loaded)

Bundled with R installation

(installed but not loaded by default)

Need to install from CRAN, Github, 

or Bioconductor

Recommended packages
(matrix, survival, …)

https://pharmar.org/white-paper/



Risk-based R package validation

As of 21October2025, CRAN has 22,931 

contributed packages

R
is

k
 A

s
s
e
s
s

High

Medium

Low

Resource for 
validation

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



Tools

• riskmetric

• riskassessment

• val.meter

• risk.assessr

• valtools

• thevalidatoR

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



Tools

riskmetric

riskassessment

（shiny app)

risk.assessr

(by Sanofi)

val.meter

(re-write version)

Valtools
(Package generation 

support tool)

thevalidatoR

(github action)

Risk assessment tools Validation support tools



riskmetric

R package

{riskmetric}



Overview

• A collection 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.github.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., URLs.

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


Metrics of riskmetric (1/2)

Metric Description

covr_coverage Code coverage of the entire target package obtained via covr::coverage_to_list().
The return 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 return 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 3Oct2025.



Metrics of riskmetric (2/2)

Metric Description

has_website
1 if any website url is provided, otherwise 0

E.g., admiral: https://pharmaverse.github.io/admiral/, https://github.com/pharmaverse/admiral

has_maintainer 1 if any maintainer is provided, otherwise 0

bugs_status
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 3Oct2025.

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

has_source_control
Returns 1 if any source control url is provided, otherwise 0

E.g., admiral: https://github.com/pharmaverse/admiral

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

downloads_1yr
Numeric value between 0 (low) and 1 (high download volume) converting the number of downloads

E.g., admiral: 1-150000/(31338+150000)=0.1728154

reverse_dependencies

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

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

dependencies

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

license
Score of metric license
The return values unexpectedly became NA*.

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


Metric Original Replacing

NA with zero

Average 1 minus Average

covr_coverage NA 0 0.50205918 0.49794082

has_news 1

remote_checks 1

news_current 1

r_cmd_check NA 0

exported_namespace NA 0

has_vignettes 1

export_help NA 0

has_website 1

has_maintainer 1

bugs_status 0.8

size_codebase NA 0

has_source_control 1

has_bug_reports_url 1

downloads_1yr 0.170106116

reverse_dependencies 0.551032099

has_examples NA 0

dependencies 0.01798621

license NA 0

How to Calculate pkg_score

pkg_score for {admiral} = 0.49794082

0 1

Each metric Not very good Good

pkg_score Good Not very good

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 1.3.1 0.49–0.50

esub pkglite 0.2.2 0.39–0.39

esub xportr 0.4.3 0.53–0.53

metadata metacore 0.1.2 0.43–0.43

metadata metatools 0.1.5 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

synthetic pharmaversesdtm 1.0.0 0.51–0.51

tlg autoslider NA 0.99–0.99

tlg cards 0.7.0* 0.51–0.52

tlg cardx 0.3.0* 0.53–0.53

tlg chevron 0.2.12 0.52–0.52

tlg clinify 0.3.0 0.77–0.77

tlg ggsurvfit 1.2.0* 0.48–0.49

tlg gtsummary 2.4.0* 0.45–0.46

tlg pharmaRTF 0.1.4 0.61–0.61

tlg rhino 1.10.1 0.46–0.46

tlg rlistings 0.2.12 0.48–0.49

tlg rtables 0.6.9 0.45–0.46

tlg teal 1.0.0* 0.51–0.52

tlg tern 0.9.5 0.45–0.45

tlg tfrmt 0.2.0* 0.59–0.62

tlg tfrmtbuilder 0.1.0 0.58–0.58

tlg tidyCDISC 0.2.1 0.54–0.54

tlg tidytlg 0.10.0 0.51–0.51

tlg Tplyr 1.2.1 0.53–0.56

utilities connector 1.0.0 0.51–0.58

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 0.2.4 0.49–0.49

validation valtools NA 0.99–0.99

- base 4.3.2 0.75–0.75

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

Assessed pharmaverse packages and {base} on Aug. 20, Sept. 11, 

and Oct. 3, 2025.

The pkg_score shows medium term stability; the widest range is 0.51–

0.58 for {connector}.



riskassessment

R package

{riskassessment}



Overview

{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).

• Add personalized comments on individual metrics.

• Download reports containing package risk, metric outputs, and 

reviewer comments.

• Store assessments in a database for future viewing.

• User authentication and privilege management.



Youtube video



References

Information:
https://www.pharmar.org/riskassessment/ 

https://pharmar.github.io/riskassessment/articles/riskassessment.html

https://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/


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()



Demo (1/12)



Demo (2/12)

Main Page



Demo (3/12)



Demo (4/12)

Type or select the package name

Then push >



Demo (5/12)

Can select assessed packages



Demo (6/12)

Tab for metrics



Demo (7/12)

Tab for explorer



Demo (8/12)

Tab for report



Demo (9/12)



Demo (10/12)

Database of uploaded packages



Demo (11/12)

User management



Demo (12/12)

Database and settings saved under project folder (project where app was run).

When you forget your password, you need to delete these files (uninstalling 

reassessment might not work).



riskassessment

NOTE:

o risk score in report is NOT the same as pkg score 

from  riskmetric because risk score is calculated 

from the different number of metrics



val.meter

R package

{val.meter}



Overview

• 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


Metrics of {val.meter}

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

Metric Description

r_cmd_check_error_cou

nt

R CMD check Error Count <integer>

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


Execution of {val.meter}



risk.assessr

R package

{risk.assessr}



Overview

• 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.



risk.assessr - Metrics (1/2) -

Metrics Description

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).



risk.assessr - Metrics (2/2) -

Metrics Description

has_website Checks if the package has a dedicated website.

news_current Assesses whether the NEWS file is up-to-date.

export_help Checks if exported functions have help documentation.

export_calc Analyzes the number and structure of exported functions.

check 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).

covr Measures unit test coverage using the covr package.

dep_score Calculates a score based on the number of dependencies (higher scores indicate greater 

risk). (Based on 19 dependency packages)

revdep_score The score is calculated such that it increases with the number of reverse dependencies 

(Based on 20 reverse dependency packages.).



Risk score and profile

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

from 1.

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

set.



valtools

R package

{valtools}



Overview

• 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

[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/


valtools - sample codes -

library(valtools)
usethis::create_package("testpackage") # create a new package folder structure
vt_use_validation(pkg="./testpackage") # create vignettes/validation/validation.yml
vt_use_req(“test_requirement”)         # create requirement markdown (.md)
vt_use_test_case("test_case1")         # create test case markdown (.md)
vt_use_test_code("test_code1")         # create test code (.r)
setwd("change/workingdirectory/to/testpackage")
vt_use_report()                        # create report R mark down (.rmd)



valtools - riskassessment part -

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



valtools - cheat sheet -

https://github.com/phuse-

org/valtools/blob/main/man/figures/c

heatsheets/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
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


thevalidatoR

GitHub Actions

{thevalidatoR}



Overview

• 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

Generate validation reports

Trigger workflow of thevalidatoR

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


Validation reports

• Contents

– Information of environment

– Result of R CMD Check

– Unit test coverage checked 

by covr::package_coverage

– Link documentation to unit tests 

generated by {covtracer}



How to use thevalidatoR

• Create yml file in .github/workflows/

• ex) {rbmi}

• You can use template from here.

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


Where to save validation reports

• Release page of each version of packages in Github

• ex) {rbmi}



riskmetric risk.assessr val.meter

Version 0.2.5 (on CRAN) 2.0.1 (on CRAN) 0.0.0.9000 (on GitHub)

Developed by
R validation Hub

(Pharmaverse)

Sanofi

(Pharmaverse)
R validation Hub

Main Features

Provides a framework 

to quantify the risk of 

using R packages by 

collecting a wide range 

of metrics 

(documentation, unit 

testing, community 

engagement, 

maintainability).

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.

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.

Summary of tools (1/2)
Information as of 01Oct2025



riskassessment Valtools thevalidatoR

Version 3.1.2 (on Github) 0.4.1.9000 (on Github) 2.0.4 (on GitHub)

Developed by
R validation Hub

(Pharmaverse)

PHUSE

(Pharmaverse)
Roche

Main Features

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). 

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).

A GitHub Action that 

automates the generation 

of a validation report for 

an R package. It is 

intended to help integrate 
package validation into 

CI/CD workflows.

Summary of tools (2/2)
Information as of 01Oct2025



Applications

• Case studies (2022)

– https://pharmar.org/categories/case-studies/

• Other applications (2023, 2025)

– 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_OS1
7.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/


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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2. Results
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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.

Accuracy Reproducibility Traceability

Ensuring that R 

packages deliver precise 

and correct results

Ensuring  consistent 

analytical outputs across 

different environments

Documenting packages 

and dependencies

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



1. Background & Objectives

Two approaches for R Package Validation

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

Image Source: https://www.geeksforgeeks.org/software-engineering/software-development-life-cycle-sdlc/ 

Software-Based Validation Risk-Based Validation

Validation treats R packages 

like standard software, 

demanding solid development 

practices.

Focusing on managing risk 

from third-party/open-source 

packages.



1. Background & Objectives

Risk-Based Validation

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

Image Source: https://www.geeksforgeeks.org/software-engineering/software-development-life-cycle-sdlc/ 

{riskmetric}

• Quantifies the risk associated with 

using R packages.

• Generates a suite of metrics on 

package quality and development.

• maintenance activity

• community usage

• test coverage

• …

• Tool for package validation and 

compliance in regulated 

environments.



1. Background & Objectives

Risk-Based Validation

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

Image Source: https://www.geeksforgeeks.org/software-engineering/software-development-life-cycle-sdlc/ 

{riskmetric}

• Quantifies the risk associated with 

using R packages.

• Generates a suite of metrics on 

package quality and development.

• maintenance activity

• community usage

• test coverage

• …

• Tool for package validation and 

compliance in regulated 

environments.



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).



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



2. Results

1) Structure of the tests Directory

{testthat}

1. tests/testthat.R is invoked as the entry point.

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

    directory are executed sequentially.

※ Older packages may not use {testthat}. Package structure can vary by design.

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



2. Results

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

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

Unit test Snapshot regression testing

• Verifies that individual functions and 

program units behave exactly as expected

• Test setup, execution, and reporting are 

covered

• Automatically compares current outputs 

(Tables, Plots, Data Frames) against saved 

“Snapshot” references

snapshot output diff



2. Results

2) How are R packages tested?

Image Source: https://cran.r-pro ject.org/web/views/

Gemini



2. Results

2) How are R packages tested?

• Checks run regularly across multiple CRAN Package Check 

Flavors; includes dependency checks.

• Errors/Warnings detected trigger a required contact/fix notice 

to the Package Maintainer.

• Some tests can be skipped to meet CRAN requirements.
If * is marked, it may be better to check carefully.

• Vignettes and Examples code must execute without errorSource:https://cran.r-pro ject.org/web/checks/check_results_tern.html

Source: https://cran.r-pro ject.org/web/checks/check_summary_by_package.html

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


2. Results

3) Examples of Actual Test Cases

tern::g_km()

Test g_km() by comparing with snapshot

tests/testthat/test-g_km.R

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


2. Results

3) Examples of Actual Test Cases

Test 

summarize_lo
gistic() by 

comparing with 

snapshot 
saved as 

markdown file.

tern::summarize_logistic()

tests/testthat/test-logistic_regression.R

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.
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