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Becich	Conflicts	of	Interest	(Disclaimer)
• SPDx	(founder	and	stock)	– computational	pathology	company
• Cancer	Center	Consultancies	and	EABs	– Baylor,	University	of	

Colorado,	University	of	Michigan	and	Wake	Forest
• CTSA	Consultancies	and	EABs	– numerous	(not	a	conflict	for	this	talk	

except	possibly	for	U	of	Chicago	Institute	for	Translational	Medicine)

Disclaimer	– I	am	a	member	of	NCI’s	Board	of	Scientific	Advisors



What	is	TIES?
• An	NLP	and	IR	system	for	de-identifying,	annotating,	

storing	and	retrieving	pathology	and	radiology	
documents

• A	system	for	indexing	research	resources	(FFPE,	FF,	
images)	with	document	annotations

• An	GUI	for	querying	large	repository	of	annotated	
documents	and	obtaining	resources	locally,	using	an	
honest	broker	model

• A	platform	to	support	data	and	biospecimen	sharing	
among	networks	of	cancer	centers	and	other	
institutions



TIES	Cancer	Research	Network
• University	Pittsburgh	Cancer	Institute	
• Abramson	Cancer	Center	(Penn)
• Roswell	Park	Cancer	Institute
• Georgia	Regents	Cancer	Center	
• New	partners	are	getting	ready	to	join
• Network	Trust	Agreements

– IRBs	agree	that	use	of	data	for	
investigators	is	NHSR,	no	need	for	an	
additional	IRB	protocol	even	to	access	
record	level	de-id	data

– Governance
– Agreement	to	abide	by	SOPs
– Instrument	of	Adherence
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Use	in	Tissue	Bank
• Honest	Broker	functionality	is	the	key
• Order	biospecimens	and	images	from	within	TIES,	or	
export	manifest	for	another	system

• Tags,	Structured	Data	can	be	used	to	import	info	
from	LIMS,	enabling	search	from	within	TIES

• Whole	Slide	Images
• Next	phase	of	deliverables	includes	Computational	
Pathology	Support





ITCR

TIES	Downloads



Example	of	TCRN	Pilot	Project

UPCI Investigator 
Yang Liu, PhD

Doubled 
Study N using 
TCRN

UPMC: 46
Penn: 44
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Examples	of	Research	Project
Thaer	Khoury,	MD
Roswell	Park	Cancer	Institute
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UPCI	and	RPCI	

Breast	Carcinoma	in	
Final	Diagnosis	(expands	via	NCIT)

Ulceration	in	
Final	Diagnosis	(no	negation)



Plans	for	Y4

Work to complete
Help with LIMS Integration
Cancer Registry Integration
New NobleCoder Integration
Image Annotation Tools
Computational Pathology framework
Optional additional de-identifier

Other goals
Publications from users
Dissemination at all sites
Additional adoptions at other institutions



Adding	Cancer	Registry	Data	to	TIES

• Identified	as	a	high	value	development	target	from	users
• We	have	secured	additional	funding	from	or	Institution	for	

Precision	Medicine	in	Pittsburgh
• Senior	Developer	Mike	Davis	leads	this	effort.	
• Starting	with	Breast	Cancer	first
• Work	that	we	do	here	can	immediately	be	leveraged	by	all	of	

you	to	similarly	add	CR	data	to	your	TIES	instances
• Result	=	deeper	patient	annotation	and	outcomes	data



Data	Elements

Demographics Primary Treatment Outcome

Race Primary	Site Surgery Vital	Status

Gender Histology Chemotherapy	 Cancer	Status

Age	@	Diagnosis Grade BRM Recurrence

Smoking Path	TNM Hormonal Cause	of	Death

Alcohol Clinical	TNM Immunotherapy

Prognostic	Factors	
(including	site	specific)

Rad	Onc



Version	Release	5.7	Coming	Soon
Winter 2016	Release	– v5.7 – Anticipated	June.	2017
• Improved	structured	data	import	to	support	large	batches	and	grouped	

data	elements.
Backlog
• TMA	support
• Expose	uncertainty	and	temporality	in	search
• Standardize	MetriQ	data	across	sites	for	loading	into	TIES
• Free	alternative	to De-ID
• Patient	level	visualization
• Show	patient	MRN	in	selection	tree	for	HBs	for	case	sets
• Remove	outside	consult	from	cases
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Development	Plans
• New	Coding	Pipeline	

– Integrate	NobleCoder	v1.1.	More	accurate	coding,	faster	coding.	
Uncertainty,	polarity,		experiencer	and	temporality	annotations.

– Latest	NCIM	terminology	with	more	fine	tuned	sources.
• Cancer	Registry	data	integration
• Email	based	management	of	account	review	and	approvals.
• Patient	level	search	index	and	visualization
• Manual	Annotation	Tool	Enhancements

– Link	report	text	annotations	to	data	in	form	fields.	
– Intelligent	auto-highlighting	and	filling	of	form	fields.
– Library	of	forms	to	choose	from,	making	it	easy	to	share	and	reuse	

previously	created	forms.
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Led by 
Rebecca Jacobson, MD MSIS

I have some 
pretty big shoes to fill...



Annotation	workflows

TIES Datastore

TIES NLP Engine

TIES Search 
and Cohort 
Development

Specialized IE Engines &
Other Data consumers

TIES Manual 
Annotation



Manual	Annotation	Tool

• Allows you	to	manually	enter	structured	data	
associated	with	case	sets.

• Eliminates	the	need	to	store	it	in	a	separate	
spreadsheet	as	the	expert	reviews	the	reports.

• Data	organized	by	forms	and	fields.	Forms	are	
study	specific	and	can	be	shared	with	other	study	
members	or	made	public.

• Fields	can	be	of	Text,	Number,	Boolean	and	
Category	data	types.	

• Data	is	exported	to	Excel	with	each	field	stored	in	
a	separate	column	and	a	row	for	each	report.

• Access	the	tool	under	the	My	Case	Sets	tab.	Click	
Annotate	from	the	Available	Tasks	menu	under	
the	name	of	the	Case	Set.



Manual Annotation 
Tool
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