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Objective

Present and discuss three R packages, {metacore}, {timber}, {xportr}, and how they fit into the
larger framework of the {pharmaverse} answer to the Clinical Reporting Pipeline.
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Outline

Defining the Clinical Reporting Pipeline
Open Source in 2 Regulated Environment
A collaboration hegins between Atorusand GSK
Overview of the 3 Packages — {metacore}, {timber}, {xpaortr}

Welcome to the {pharmaverse}!




The Clinical Reporting Pipeline
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Challenges of using an Open-Source Language in a Regulated Environment

An Incomplete List of Challenges

* SASE processes have yearsof use within regulatory agencies and tend

totake precedence.
Company Firewallsand VPNs.
Sharing of codeand daa.

Doesa R packagebendto SAS® processes or does the package
recreate/redefine the process?

Who maintains the opensource product?

An Incomplete List of Solutions

Github, Gidab and etc. help us to share, fix and build up
code in an interactive and version<controlled process.

R Consortium i working with the FDA to investigate
delivering 2 submission in K.

R packages already outthere that mimic some of SAS®
processes — {haven}, {SASxport}

Pharma companies will have 2 vested interest in
mainzining these packages.

New graduatesare coming outof school withR and
Python skills




Risk Mitigation: Why xportr pacakge is not on CRAN(yet)

® Dec 11,2020 - SASxport [ssue Reparred
e Eeb S5, 2021 - PR to SASxport merged in

Backend dependancy issues

* Nov 17, 2021 - [ssue with haven reported
Limited time from OS developers o Nov23, 2021 - Fixin underlying haven library parched

e Febh 21, 2022 - New release for haven backend

o Feb 25,2022 - Backend updares made to haven

* In Progress - Updates to xportr to switch to haven.

Difficulty Explaining the Need for Changes




{metacore}
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Challenges for R in CRP

o Noavailable R packages thatcan ingestand parse
menadata for clinical trial darasets or help build 2
define xml.

Solutions

¢ Builtfunctionsfor parsing xml daw and other data types
specific to dlinical wrial darasets.

* Functionsand objects can be leveraged o help for daraset
and variable creation as well as user for creating and
codelist and derivations.

Future development path
o Working with different company’s metadara filesas well

asin-developmentpackages, e.g., admiral, w leverage
metadata upstream or downstream.




{timber}
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Challenges for R in CRP

o Thereis no SAS-like log fik for R-based programs that
show traceability and help to create audit-ready code.

Solutions

o Created 2 udlities and wrapper fun ctions to caprure user
info, session information and wamingsand errors in an
easyto-read formart.

o Allows for recreation of seript, not just the outpur.
Future development path

o Interactive display screen to hatch submirmultiple
pragrams.

¢ Whar else should go in 2 log 7 Companies might have
differentneeds.




{xportr}

Challenges for R in CRP

o Writing 2compliantxptfile using haven or other xpt-
supported packages is challenging for types, lengths and

labeks
adsl %>% Solutions
xportr_type(var_spec, "ADSL", “"message”) %>% o Adding well defined metadata
xportr_length(var_spec, "ADSL", "message”) %% : :
xportr_label(var_spec, "ADSL", "message”) ¥>% ® Helps to write compliant xpe files

xportr_df_label(data_spec, "ADSL") %>%
xportr_write("adsl.xpt")

* Logsand messages for information zbourmenadara
* Checkson the dara before final outpur
Future development path

¢ How o ingest metadaraspecifications from different
companies and differentfile formas




End to End Example
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Welcome to the {pharmaverse}!

. pharmaverse
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