Application and Implementation of Methodologies in Statistics (AIMS) Special Interest Group Meeting
09 Jan 2018:  09:00 (BST)

Attendees:
	 Team Member
	Present at meeting

	Craig Mcilloney (PPD)
	√

	Lyn Taylor (PRA)
	√

	Chris Toffis (Amgen)
	X

	Dave Inman (GSK)
	X

	Andy Nicholls (GSK)
	√

	Yann Robert (Servier)
	√

	Helene Savel (Bordeaux University Hospital)
	√

	Sophie Canete (Bordeaux University Hospital)
	X

	Jules  Hernandez-Sanchez (Roche)
	X





Yearly Objects 2016-2017-2018
· Prepare to have a parallel session at conference 
· establish relationships with other companies who use the tools we are talking about
· Expand membership of the group (1 or 2 more) 
· 1 article in each SPIN newsletter 

Previous Action Items

	[bookmark: _Hlk502928303]Action Item
	Assigned team member(s)
	Deadline
	Status

	How to get our articles into EFSPI newsletters & when do they come out. Can the AIMS sig be added to the EPSPI website as well – perhaps link to PSI website?
How do EFSPI members receive SPIN or can ensure our articles are part of the EFSPI newsletter.
· Newsletter distributed each month, need info by 20th to be included in next newsletter. Send to Chrissy Fletcher.
	Craig 
	9th Jan
	Closed

	Andy to contact Mike Smith and see if he has anyone at Pfizer who would like to join our group.
	Andy
	9th Jan
	Ongoing – Mike to send list of 50 top packages & assign volunteer to join group

	Lyn to contact R foundation (Mark Schwartz) to see if they would be interested in setting up a set of validated packages to avoid a company monopolizing the market and moving away from the free nature of R.  Perhaps companies could buy into the scheme to fund R foundation to do the validation?  Justification is that we need to keep the R source open.  Is this something R foundation have looked into or discussed? Where do they see R going in the future.

	Lyn
	9th Jan
	Closed – response below

	Next meeting discuss / agree objectives for 2018 and the plan for next years SPIN articles.  No firm volunteer for Jan / April / July or October.

	All
	9th Jan
	Open

	Design a flyer electronically on A5 size to advertise AIMS in the goody bag at the conference  to encourage more membership

	Craig/ Lyn 
	9th Jan
	Open

	Craig, Lyn & Jules to provide a photo & bio sketch for advertising conference session
	Craig, Lyn & Jules
	9th Jan
	Open

	Can include in presentation other systems J-review/Spotfire are paid for packages, R is free.  Benefits over interactive App rather than re-running stationary reports in SAS and the lag time associated with that.  Lyn to start on presentation
· Lyn to get in touch with Chris & confirm that he can attend PSI now, then can have 4 of us inc. 1 facilitator.  Yann may also be able to come.
	Lyn
	Feb 6th
	Open

	Andy to start to put together an excel list of packages that might form the start of a list we’d want to see validated as the basis for a validation consortium. Send to all to add into to see what’s being used in other companies.
	Andy
	Feb 6th
	Closed – next steps for all to review in their companies and justify any to add




Agenda/Discussion
	Topic/Lead
	Discussion/Decisions

	Conference preparation for a parallel session 
	Conference proposal (Session expected to be 11:15-12:30 on Wed 6th or Maybe Tuesday):
· 20 min Introduction to AIMS – Craig
· 20 mins summary of articles to date (IDEs & Rstudio, R validation)–  Jules
· 25 min demonstration including the Introduction to Rshiny article of how RShiny can be used to produce safety (AE) reporting using Chris’s work to date(+other examples) -  Lyn (and Chris if available).
· 10 questions/conclusions

The conference will be held at the Beurs Van Berlage, Amsterdam, from 3rd to 6th June 2018.  Lyn, Craig & Jules will attend.  Yann & Chris may also be there.  
Propose 3 presentations & 1 facilitator (& others who can attend to be available to drum up support and discuss with attendees and answer questions).

Actions: 
· We got approval to advertise AIMS in the goody bag to encourage more membership -- we need to provide the flyer electronically on A5 size
· Craig, Lyn & Jules to provide a photo & bio sketch for advertising conference session
· Lyn To set up meeting with Craig & Jules & Lyn to get the above to Paul by end January.   Lyn to talk to Chris & start of content.  Aim to have content ready 1-2 weeks before.


	Article writing progress/ All
	Deadlines are: approx 20th of the month in January, April, July and October
July and October volunteers needed.  Potentially do update from conference in July?

Current suggestions for future articles.
1) R Shiny. –multiple articles to follow – Chris  - 2nd installment on hold due to Chris leaving the group for a while
2) R notebook (literate programming) - Chris
3) literate programming and Reproducible research Cloud computing – Wilmar is moving from AZ to contractor position and so will no longer have time to write articles -  New volunteer needed if we want articles in these topics
4) Linking R with other software (ie. BUGS / SAS) MCMC – On hold since Dave left the group. 
5) High performance in R vs SAS – Yann
6) How to submit a submission package to FDA including R – Any volunteers
7) R Markdown- part of Rstudio to write and publish HTML, PDF, DOC – Jules
8) Reporters – Andy
9) Sweave – Jules
10) Tidyverse – Andy [ Try to have ready by April ] 

	Collaboration for validation concept/ All
	Recommendation for R installation:
Some useful resources:
https://github.com/qinwf/awesome-R - This is now perhaps a little too long / all-inclusive in Andy’s opinion but still a great starting point and nicely categorised.  
https://www.r-pkg.org/ - Metacran was created by an ex-colleague of mine at Mango who is now working for the R Consortium on its inaugural project
Andy provided the following list of packages: Next step is to get a list like this from multiple organizations but the challenge is keeping it small.  The primary R installation that Andy used at GSK has many times more packages than this – other than the fact that many will be dependencies I couldn’t tell you why most are there.  To that end Andy has spoken with Mike Smith at Pfizer who is going to try and get him their top 50 most used packages.  He couldn’t personally commit to joining the group but is going to talk to some people.

Note: packages below (such as dplyr) have their own dependences (i.e. 11 packages now, but will change in future).  The idea would be to only validate the bits that are used so don’t necessarily have to validate all dependencies.

Two types of validation
1) Does it work as expected on your machine/system
2) Does the package do what it proposes to
For 2), we should only include packages that already have enough evidence of doing what they say they do – Can use existing documentation / reputable authors etc for this.  For 1), we can supply list of tests which provide evidence of it working ok.  It would be up to the end user to determine if it’s enough evidence for them to use the package.

Next steps:  Rather than our group produce a validation/verification of each of these packages (re-work of what’s already been done), instead compile the list of key packages and then provide the sources of information already out there which exists for the validation of each of the packages.  Allows each company to make their own decision of if this is enough validation for their risk (hence no liability to us).
NOTE: <10% of packages on CRAN have a test framework, but all the packages above have one.
In addition to the packages below, also need to include a recommended package for each standard statistical analysis.

ACTION: Each to distribute list and get feedback from companies of any key packages missing.
ACTION: Helene to distribute list of R packages used for standard analyses.

	Category
	Package
	Package dependency - required in it's own right

	Syntax
	magrittr
	 

	Data Manipulation
	tidyverse
	dplyr

	 
	
	tidyr

	 
	
	forcats

	 
	
	stringr

	 
	
	lubridate

	 
	
	broom

	 
	data.table
	 

	Import/Export
	tidyverse
	readr

	 
	
	haven

	 
	 
	readxl

	Graphics / Vis
	ggplot2
	 

	 
	maps
	 

	 
	mapproj
	 

	 
	gridExtra
	 

	 
	ggthemes
	 

	 
	Cairo
	 

	 
	ggmap
	 

	 
	RColorBrewer 
	 

	Reporting
	rmarkdown
	 

	 
	knitr
	 

	 
	ReporteRs
	 

	 
	xtable
	 

	HPC
	doParallel
	foreach

	 
	Rmpi
	 

	 
	sparklyr
	 

	 
	Rcpp
	 

	Development
	devtools
	roxygen2

	 
	testthat
	 

	 
	R6
	 

	 
	covr
	 

	 
	packrat
	 

	Modelling
	lme4
	 

	 
	mlr
	 

	 
	caret
	 

	 
	glmnet
	 

	 
	tidyverse
	modelr

	 
	mcmc
	 

	 
	MCMCpack
	 

	 
	coda
	 

	Web
	shiny
	 

	 
	shinyjs
	 

	 
	httr
	RCurl

	 
	rvest
	 

	 
	XML
	 




Response from Marc Schwartz re the concept of validation for R:
While I cannot speak formally on behalf of the R Foundation, I am not aware of any current work being performed in this domain via the R Foundation directly, or indirectly via financial support. As this domain is fairly narrow in scope and given the prior dynamics to simply get the "R FDA" document approved by the R Foundation as a formal document, I am not sure that I envision the R Foundation going down this path in a direct manner. Outside of the core R product itself, many of the other packages that would be applicable to this domain, are maintained by a large number of independent third parties, with the variations in processes that entails.
As you likely know, the full validation process is one that needs to be performed and documented locally by the end user. Even SAS is not "pre-validated out of the box" by the SAS Institute, although there are prevalent misconceptions in the industry that this is the case, much less that the FDA themselves endorse SAS. The latter is what finally drove the FDA to publish their clarifying statement back in 2015, as we previously discussed.
What they do however, is to provide documentation regarding their internal SDLC (Software Development Life Cycle) and related processes, and include testing tools with the software, much like what Mango appears to be doing with their ValidR product. That helps to make the validation task somewhat easier so that the end user can run various post-installation tests, as part of their own internal IQ/OQ/PQ documentation process.
For R itself, this is, in part, what the R FDA document intended to address.
Even with the above, there are still post-installation workflows, such as database interfaces, for example, that need to be separately tested, validated and documented. The scope of these will be highly dependent upon each organization's workflow and SOPs, and how "risk averse" they are relative to these tasks. From my own experience, knowing people at both large and small pharma and medical device companies, the depth and breadth of the software validation process varies quite a bit, such that there may not be a standard that conforms consistently across the spectrum of end users.
My guess is that a company like Mango (with whom I have no formal relationship), spent time working with some subset of their clients, documenting their (Mango's) internal SDLC, on top of the R Foundation's for R itself, and working with their clients to define a common set of documentation and software testing tools that would be helpful in the end user validation process, as well as an initial set of packages to include. Presumably, the product has and will continue to evolve as their clients, both existing and prospective, provide feedback as needed, since the validation process is not going to be static over time.
I am also not clear on what Mango may or may not have done with the various CRAN package maintainers, relative to providing documentation and post-installation tests of those packages that they do include. It is possible/likely that Mango took it upon themselves, without the support of the package maintainers, to build a set of documents and tests for each package, using selected functions from each package. They may have even done their own source code reviews of the packages.
One of the other considerations, which Mango appears to address, is that given the frequent and asynchronous updates to both R and CRAN packages, they seem to offer only an annual update to their validR product, which makes sense. Given the extent to which the validation process takes place at each end user site, it would be highly involved to have to re-validate R and other packages every time the R Foundation and/or package maintainers updated their respective offerings. That could need to happen multiple times per year, which can introduce perceived or real stability issues for end users since, of course, clinical studies can run for multiple years.
So Mango appears to have limited their exposure to that process, including having to update their own internal tools if changes to R and/or CRAN packages require it, by offering only the annual product updates. That is done via a paid subscription process, which is presumably a profitable venture for them, given their costs to develop, maintain and support the validR product. My guess is that they also offer consulting services to their clients relative to developing internal procedures and documentation as may be required to support internal validation. They have presumably also made some decisions on how to handle bug fixes and similar for both R and packages, relative to pushing incremental updates of patches.
This is also a way for Mango to presumably differentiate their product and its value, by offering something unique to this target market, which I have not yet seen other commercial R vendors do. For example, I do not yet see any indication that Microsoft is offering a parallel product with "Microsoft R Open" and certainly they have the financial and human resources to engage in such an activity if they wished. It may just be that this is not a priority for them, whereas focusing on providing tools for "Big Data" applications and machine learning appear to be.
I would also note, importantly, that Mango, by offering validR, is taking on a level of legal liability. What happens if one of their clients uses validR and there are issues identified with a submission that trace back specifically to validR, which exposes Mango to possible litigation? No doubt that Mango has product liability insurance coverage and errors and omissions insurance coverage. Something you will want to think about if whatever organization you might create moves forward with an offering.  
Given the extent of the workload involved, in both time and cost, to develop and support the validation related processes and deliverables, I am not sure that it may be reasonable to set an expectation that this can be done at no cost to end users. That being said, if end users can build their own internal validation procedures on top of a standardized set of trusted tools, that can have value, for which they may be willing to pay. That is presumably the logic behind validR and Mango building part of their business model around that concept.
Somebody would have to fund the central activity, identify a team of persons with the requisite skills, figure out technical infrastructure requirements to support the effort and the distribution of the resultant tools, and then presumably recover those costs by charging for the end product, since this would be an ongoing venture for the foreseeable future. It may not be reasonable to consider that a stable community of volunteers would be willing to do this on an ongoing basis over a long period of time, but I suppose one never knows, if there is a critical mass of committed individuals that are willing to donate their time to put in place the processes, tools, documentation and related tasks that would be required. Essentially, this won't stop with a version 1.0 offering. It will need to be maintained and updated in the years to come. But, you do have to get to version 1.0...
Certainly, if there was interest from a core group of pharma and medical device companies (CROs?) to fund/support this activity, that would be critical, as they would have a level of self-interest, if they wish to use R internally. Would they be willing to fund/support it on an ongoing basis over a prolonged period of time, and would they be willing to release the resultant tools to the community at large at no cost for production use by competitors? Especially if there are end users who want to use the tools at companies that did not pay for or otherwise support the central venture?
The devil is in the details, as they say. 
One other possible avenue for you to explore, would be via the R Consortium (https://www.r-consortium.org), which came into being in recent years and has various annual funding sources. They do fund specific projects involving R and it may be reasonable to consider putting forth a formal proposal to them. Be aware, that they are not generally providing ongoing funding, but provide scope and time limited support for specific projects. So you would have to figure out ongoing support, if you could, for example, create a version 1.0 of an offering via any initial funding. You might want to read through their FAQs (https://www.r-consortium.org/faq) to get sense of this.
I hope that the above thoughts are helpful Lyn. This is a major undertaking and will require thoughtful planning, along with fairly substantial and committed resources, even if implemented incrementally (e.g. just R itself and a small number of initial CRAN packages).


	Long standing items we might come back to/ All
	· SPIN Competition? – Ask people to write How and Why they use R in the pharmaceutical industry:  Find a company to sponsor?
· R-foundation interaction
· Roche’s interest to use R for adaptive designs replacing Adplan/East etc.



Action Items

	[bookmark: _Hlk500238010]Action Item
	Assigned team member(s)
	Deadline
	Status

	Mike Smith to send list of 50 top packages & assign volunteer to join group
	Andy (to chase Mike if not heard by March!)
	6th march
	Ongoing  

	Design a flyer electronically on A5 size to advertise AIMS in the goody bag at the conference  to encourage more membership and provide a photo & bio sketch for advertising conference session
	Craig/ Lyn / Jules
	Feb 6th
	Open

	Continue work on PSI presentation
Lyn to get in touch with Chris & confirm if he can attend PSI now and if so who will do what.
	Craig/ Lyn/ Jules
	Feb 6th
	Open

	Distribute list of R packages to users within each company and get feedback on any key packages missing
	All
	Feb 6th
	Open

	Distribute list of R packages used for standard statistical analyses.  

	Helene
	Feb 6th
	Open

	[bookmark: _GoBack]Write a SPIN article on Tidyverse 
	Andy
	20th April
	Open
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