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Opening	up	Clinical	Trials:	7	Trends	Towards	Open	Source	





What	is	Open	Source?		
The	Open	Source	IniNaNve	has	a	good	definiNon:	
	

Generally,	Open	Source	soPware	is	soPware	
that	can	be	freely	accessed,	used,	changed,	
and	shared	(in	modified	or	unmodified	form)	
by	anyone.	



7	Trends	Towards	Open	Source	

1.  Mature	Open	Source	Ecosystem		
2.  Data	Science	
3.  Regulatory	Guidance	Updates	
4.  Reproducible	Research	
5.  Slow	(but	acceleraNng)	Industry	AdopNon	
6.  R	can’t	be	ignored	
7.  Open	Source	and	SAS	

(relevant	to	medical	research	in	the	last	10	years	or	so)	



Trend	1:	Mature	Open	Source	Ecosystem	

Link:	State	of	the	Octoverse	(aka	github)	



Links:	Rho	GitHub	&	GitHub	Guides	

Example	1	–	GitHub	Guides	



Trend	2:	Data	Science		

Add	Venn	diagram	



Link:	Bable	of	the	Data	Science	Venn	Diagrams	



Hopkins/Coursera		
Data	Science	SpecializaNon	

Link:	Coursera	Data	Science	SpecializaNon	



Link:	State	of	the	Octoverse	(aka	github)	



Trend	2.1:	InteracNve	Data	VisualizaNon	

Links:	
			Data	Driven	Documents	-	d3.js	
			Rho	Graphics	



Example	2	–	qtlcharts	(Karl	Broman,	UW-Madison)	

Link:	r/qtlcharts	



Link:	NIH	Data	Sharing	Policy	(2003)	

Trend	3:	Regulatory	Guidance	Updates	

In	NIH's	view,	all	data	should	be	considered	for	
data	sharing.	Data	should	be	made	as	widely	
and	freely	available	as	possible	while	
safeguarding	the	privacy	of	par8cipants,	and	
protec8ng	confiden8al	and	proprietary	data.	



Link:	Federal	Source	Code	Policy	(2016)	

This	policy	also	establishes	a	pilot	program	
that	requires	agencies,	when	commissioning	
new	custom	soPware,	to	release	at	least	20	
percent	of	new	custom-developed	code	as	
Open	Source	SoAware	(OSS)	for	three	years,	
and	collect	addiNonal	data	concerning	new	
custom	soPware	to	inform	metrics	to	gauge	
the	performance	of	this	pilot.	



Links:	
				Using	R	in	a	regulatory	environment	–	FDA	Experiences			
				FDA	StaNsNcal	SoPware	Clarifying	Statement	(2015)	

FDA	does	not	require	use	of	any	specific	
soAware	for	sta8s8cal	analyses,	and	staNsNcal	
soPware	is	not	explicitly	discussed	in	Title	21	
of	the	Code	of	Federal	RegulaNons	[e.g.	in	
21CFR	part	11].	



Link:	OpenFDA	homepage	

Example	3	–	OpenFDA	(FDA)	



OpenFDA	Explorer	–	System	Design	

	
	
	
	
	

Rho’s	OpenFDA	
Explorer	
Webpage	

	
	
	
	
	

Live	updates		
with	user	input	OpenFDA	API	

FAERS		
Database	

Maintained	by	FDA	 Developed	by	FDA	
Code	on	github	

Created	by	Rho	
Code	on	github	

Example	3	–	OpenFDA	



Demo:	OpenFDA	AE	Explorer	

Link:	Rho’s	OpenFDA	AE	Explorer	

Example	3	–	OpenFDA	AE	Explorer	(Rho)	



Link:	OpenFDA	repositories	on	Github	

Example	3	-	OpenFDA	



Trend	4:	Reproducible	Research	

Link:	Nature	Policies	for	PublicaNon	



Example	4	–	LEAP	ArNcle	(ITN	with	Rho)	

Link:	NEJM	ArNcle	(pdf)	



Links:		
			TrialShare	Repository	(sign	up	required)	
			InteracNve	Figure	

Example	4	–	LEAP	ArNcle	(ITN	with	Rho)	



Interlude:	SAS	vs.	R	





Trend	5:	R	can	no	longer	be	ignored	



Link:	The	Popularity	of	Data	Analysis	SoPware	



Link:	The	Popularity	of	Data	Analysis	SoPware	



Link:	On	the	Growth	of	CRAN	Packages	



Example	5	–	OpenFDA	Shiny	Suite	(FDA)	

Link:	OpenFDA	AnalyNc	and	Research	Tools	



Trend	6:	Slow	(but	acceleraNng)		
Industry	AdopNon	

Link:	State	of	the	Octoverse	(aka	github)	



I	reviewed	54	abstracts	from	PHUSE	2016	under	“ApplicaNons	and	SoPware	development”,	
“Coder’s	Corner”,	“Data	VisualizaNon”,	“Coding	SoluNons”,	“Industry	Starters”	and	“Trends	
and	Technology”	

SAS	(34)	 R	(4)	
Both	(1)	

Other	(15)	

>	60%	of	ArNcles	from	PhUSE	2016	
focused	on	SAS	

Link:	PhUSE	2016	papers	



Link:	PhUSE	Paper	

Example	6	–	InteracNve	VisualizaNon	of	Linked	Data	(Tim	Williams,	UCB)	



Links:	PhUSE	github	&	Paper	

Trend	7:	Open	Source	and	SAS	



Rho	github	-	SAS	Projects	

Link:	Github	



Example	7	–	SAS	Sankey	Diagram	Macro	(Rho)	

Link:	Github	
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Link:	Rho’s	Open	Source	Handbook	

Open	source	development	reflects	Rho's	Core	values.	A	team	
culture,	cri,cal	and	crea,ve	thinking,	and	innova,on	are	at	the	
heart	of	the	open	source	philosophy.	We	demonstrate	
our	integrity	and	quality	by	releasing	the	details	of	our	process	
and	allowing	others	to	examine	and	enhance	our	work.	The	open	
source	process	encourages	agility	and	adaptability,	profitability,	
and	stability	by	encouraging	thorough	documentaNon,	reducing	
rework,	and	increasing	the	visibility	of	our	work.	

Open	Source	at	Rho		



When	possible,	code	should	be	
made	public.		

Guiding	Principle	



Link:	Rho	Github	



Link:	Journal	of	Open	Research	SoPware	Manuscript	



•  New	skills	to	master	
•  IntegraNng	open	source	and	commercial	
systems	is	complex	

•  Invites	scruNny	…	which	can	lead	to	work	
•  Rethinking	benefits	of	proprietary	work	
•  Regulatory	environment	is	a	work	in	progress	

Road	Blocks	Speed	Bumps	


