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Strategic research project planning, data
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collection, and data management: Prior Talk
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Optimize Research Data Collection and Sharing PRO

Research Project Management 101 c°°
Prior Learning Objectives: [Emily Leary & team] 8‘ —
1. Understand research project management principles and how effective project management is critical for NIH-funded research =
2. Accurately and completely outline the scope of work with respect to each research project component and research personnel

. . L COMMUNICATION ORGANIZATION/
3. Create, implement, and adhere to a project communication plan for all relevant stakeholders DOCUMENTATION

4. Create, implement, and adhere to a project organization plan and include needed documentation for all outlined scope of work

Need Pro j oo Wanagzment rools? Key take-home as we transition to next set of objectives: CRISPI can support you with it!

R I S'p Clinical Research Informatics
‘ ‘, Supporting Principal Investigators
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Clinical Research Informatics

Clinical Research Dashboard Supporting Principal Investigators

* Key features L o s

* View & manage protocols by R - et e o -
* Accrual status B T S ——— Clinical Research Dashboard
* Overdue quadrennial reviews 24 21 18
* Risk level status [— et by kL
- And more e Goal: Create a "one stop shop” for Pls and IC Directors to manage and view active
S it /Inks for you / and historical study information.
* View aggregate and Pl-level spending — = : Links to and pulls data from
(IC Directors only) PROTECT
* ClinicalTrials.gov
* View protocol patient demographics ) gi?b/?SaOpN
. " 5 . * PQS
* View study timelines and upcoming dates O W imorol
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Slides excerpts of CRISPI presentation Apr2026 to NIH Data Science Town Hall (+REDCap!)
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Strategic research project planning,

data collection, and data management

Optimize Research Data Collection & Sharing
Leveraging Extant Tools For Data Collection

The standard project-management life 3

Initial Learning Objectives:

start (“Development”) to closure.
Image from JHU All Children’s Hospital.

[applicable across research Iifecycle]

1. What can medical terminologies
(& other semantic codings) do
for you in data collection
(from capture to curation)?

2. How to relate to integrate data
across studies/sources (added value) .

]

version W

3. How to choose a data repository



https://www.hopkinsallchildrens.org/Academics/Research/Clinical-Research-Lifecycle

What are some of your dreams for data capture?

Would you NOT want:
» to collect variables used by others in your field of study?

» to “start from scratch” when designing your data collection forms?
> to get patient/participant-generated data known to be resilient to peer critique?
> to “head off” questions from peer reviewers about specialized procedures/assays/methods?

» to minimize time ‘transcribing’ info from a source electronic system into study database(s)?

» to glean research-question info from free-text clinical notes in NIH’s Clinical Research x
Informatics System or CRIS?



Before we fully get into things...

some shout-outs to start your pursuit of such dreams
Leverage Extant Tools — & see OTHER SPACES TO WATCH FOR SOON-TO-BE-AVAILABLE TOOLING* -- team up with informaticists!

See the :‘ Impressive array of capabilities, from
a 4o y ] - -

RE- branded... C RIS P Siniet esearcn formic extracting ‘signal’ from clinical notes, to

CRISPI Supporting Principal Investigators gy tomated integration of multi-source data

CRIS/BTRIS use of Medical Terminologies: in-house workflow (UFOs)
User Facing Ontologies (UFOs)

c H ! s

AND capacity for HealthLevel7 Fast Healthcare Interoperability Resource (FHIR) exports those under CDIS of REDCap Bouca

Cl nical

Interoperability
Services

NIH Cloud Platform Interoperability program — wealth of re-usable tooling publicly accessible via GitHub

National Library of Medicine’s Unified Medical Language System will include (in Nov’26 release) condition/disease ontology

ﬂkr& (é Examples:

H . Val“ . rkinson rolandi

Linked-data Markup Language, LinkML &) chear 2 > mondo et st ol
HistopathologyFindingTerm: Uses:

will make using interoperability NGltheu il 722 "fhs'iptfh/s e fndng tem % Jentuing Simcll Aot aanens fus

i » Diagnosis and variant prioritization
es:

" NCTT183490 ##H topat h / logy Result

standards for your data easier SNOMEDCT ~ en el i

terms PR

. L/ <
I -
] I just need 1 /‘g °
histopathology 2 *
terms... o ?V’Vﬂj ‘
b &

hitps://obofoundry.org



https://projectredcap.org/software/cdis/
https://datascience.nih.gov/nih-cloud-platform-interoperability-effort
https://github.com/NIH-NCPI
https://www.nlm.nih.gov/research/umls/quickstart.html
https://linkml.io/
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More to look out for, ahead of fully getting into things...

Leveraging Extant Tools — see OTHER SPACES TO WATCH FOR SOON-TO-BE-AVAILABLE

f\’EDCap

Mobile App
LogIn

Would your research participants prefer to fillgs 1)

out structured surveys on their own devices?

- Make this readily possible by leveraging MyREDCap / REDCap mobile
app for direct data capture!

Could your data be augmented by participants’ full .gmc& ReDCap = O

health context via their own external data records? ===s=&
-Inquire with NIH informatics resource teams on consent-predicated

means to leverage extant NIH-funded tools listed under link below

Other Office of Data Science Strategy (ODSS) funded* efforts

m)National Institutes of Health \ adh - ® ad Ty -~ =
Office of Data Science Strategy j/Q \JV/ /L)f : JL)E /f_/fQ ffjjf]gJJu

* ODSS leads imp/ementation Of the NIH Strategic Plan for Data Science 2025-2030 CADRs=controlled-access data repositories
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Why should you care about medical terminologies/standards?

Would you NOT want:
peer reviewers to readily appreciate variables used to yield findings in your study?

to shorten the timeframe when designing/revising research project data collection?
to ease how independent safety-monitoring experts aggregate ‘safety signals’?
to smooth the process when submitting your Data Mgmt & Sharing plan(s) for review?

to explore additional research-questions by re-investing in prior-collected data?

Use items Operate accelerated

mentioned in a timelines within a
talk, & search

data artifacts in

set of digital research
ways reminiscent workflows, lending

of ‘eminence- to evidence- based
based’ medicine? medicine?

https://www.dreamstime.com/old-big-library-lots-books-generative-ai-atmospheric-image279699332 https://www.freepik.com/premium-ai-image/futuristic-library-with-woman-holographic-books_134018639.htm



What can medical terminologies (MTs) do for you in data

collection/capture? Give you a uniform vocabulary
* Increases the potential to reuse data for more research!

* Data Curation spans the research lifecycle so MTs help in:

* More rapid conception, informs planning/execution

. * Quicker ways to iterate on your research portfolio, report safety data >

4 . . . . . . gﬁﬁiﬁﬂ{’zgﬂlfﬂﬁﬂ of Health
* Disseminating study findings, Preparing data for re-use =~
* Increased potential for recognized findings, and measurable impact

* Integrating data across distinct studies, with Real World Data* sources

i . Office of Human
National Institutes of Health  subjects Research
Protect ions
Vs I
)

7

Uniform terms T
across your

(meta)data sets

support your

s o projects having

Real-World Data: Assessing Electronic
Health Records and Medical Claims Data
: To Support Regulatory Decision-Making
consistent + Rty Pt e for Drug and Biological Products

¥0eqpass

+ Retrospective Data or Biospecimen Review Protocol Template % f j'.' Guidance for Industry
impaCt + Secondary Reseatch ProtocolTemplate herea te,; re erred to as RWD JULY 2024


https://www.fda.gov/regulatory-information/search-fda-guidance-documents/real-world-data-assessing-electronic-health-records-and-medical-claims-data-support-regulatory
https://clinweb.cc.nih.gov/pqs
https://irbo.nih.gov/
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/real-world-data-assessing-electronic-health-records-and-medical-claims-data-support-regulatory
https://irbo.nih.gov/nih-irb-templates/protocol-templates/

What can medical terminologies do for you in data

collection (from capture through to curation)?

Data Capture/Curation spans entire research lifecycle ' *
. : : : = Bz MeSH
* Study conception informing planning/execution NAV

* Disseminating study findings, Preparing data for re-use
* Integrating data across distinct studies, RWD sources

From Regenstrief S IS{J%I-B SNOM

 Medical Terminologies’ semantics underly data in each context:

* Clinical settings (from generic to condition/disease specific) & 080 Foundry

Open Biological &
A Biomedical

L+ Biomedical Research Esoterica (e.g., cutting-edge assays/methods) o
 Human contexts (socio-behavioral, SDoH) are not overlooked

gravity

|
NIH-wide Social Determinants of Health
l‘ Research Coordinating Committee \ PROJECT
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What can medical terminologies do for you in data

collection (from capture through to curation)?

 Medical Terminologies’ semantics underly data in each context:

* Clinical settings (from generic to condition/disease specific)
* Biomedical Research Esoterica (e.g., cutting-edge assays/methods)
 Human contexts (socio-behavioral) are not overlooked

Thus, can leverage MT semantics to have data ‘born interoperable’

* Existing mappability for (re-)use of data over time, for varied purposes
 BONUS: ties to Data Mgmt &Sharing (DMS) policy practices! (next talk)

Meta-standards for interoperability

L' k §  Linked Data Modeling Biolink Model bio

IN Language linkml.io http://w3id.org/biolink Link
Framework for data Standard for interoperable
standardization and ontology biomedical knowledge

. conformance graphs
Data Management and Sharing Plan

¢

= “Data Sharing Plan” in next talk

i i [ ) Simple Standard for Open Biomedical !
(avoids confusion of ‘DMS’ plan, Sharing Ontology Ontologies (OBO) -
Mappings Foundry o
\ H H http://w3id.org/sssom https://obofoundry.org
. WY 4 let alone Data & Safety Monitoring Ontology mapping with Standaie ol Rty Bl -
SEs provenance and semantics ontologies -

Plans or ‘DSMPs'GD)
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https://www.nature.com/articles/s41597-023-02361-2
https://www.nature.com/articles/s41597-023-02361-2
https://bmjopen.bmj.com/content/7/12/e018647
https://doi.org/10.15265/IY-2017-007
https://grants.nih.gov/policy-and-compliance/policy-topics/sharing-policies/dms/writing-dms-plan
https://grants.nih.gov/policy-and-compliance/policy-topics/sharing-policies/dms/writing-dms-plan
https://oir.nih.gov/sourcebook/intramural-program-oversight/intramural-data-sharing

What can medical terminologies do for you in data

collection (AND ALSO IN RESEARCH PROJECT MANAGEMENT)?

Medical Terminologies’ semantics CAN ALSO underly MIEETAdata in all project contexts: VERTICAL INTEROPERABILITY

L"HEL RIGHT INTO OUR LAST WEBINAR ON RESEARCH PROJECT MANAGEMENT 101 1 )
What do we mean by interoperability?
National Library of Medicine
Hor/_zontgl mteroperg_blllty connects systems. . ) . From National
Vertical interoperability connects the research lifecycle. o I .
[ﬂ e Library of
v . Medicine’s
11 .
\ [ &ij _“Foundations of
— m & ¥ Interoperability:
- s - §
Int:?::;:za:ity Repository & Institution & Platform & 9 lm Analysis Data’
Repository Institution Platform \ ‘ J I nf rastructu re’
(0 N and Culture” -
9 Attribution @ Credit O Context @ Value h 3 o see recordings
hepsbon ik i and sccoumaniity. it oty (s % o Day 1 & Day 2
it
I % under the NIH
’0 ~ Videocast’s
U euse _—
\ ‘Past Events’

Vertical Interoperability Innovation Lab t A ‘: Rory Macneil
20 '@ CEO Research Space



Presenter Notes
Presentation Notes
MTs key for fully fleshing out META-data…. Topic of later webinar talk

We seem well accustomed to DATA interoperability in the HORIZONTAL sense ACROSS SYSTEMS

MTs can be crucial in assuring VERTICAL INTEROPERABILITY: concepts & underlying semantics to data are same ACROSS study projects’ artifacts by stage of progression
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How to relate a given study’s data to broader data

integrated across studies/sources (added value)
e Data Integration “A-B-C’s”

* A: access (meta)data across source types, leverage med.termin.(MTs)s

* MTs anchor semantics of Common Data Elements, reference points of data re

* MTs anchor ‘concept sets’ behind Common Data Models for EHRs, claims, etc.

Common Data Elements & other approaches to data ,_____.,.._,_'N“;['E;E
. o . . 6jRepc|5.|t|:|rg
interoperability & reuse, is an ongoing theme today



https://www.nlm.nih.gov/oet/ed/cde/tutorial/index.html
https://en.wikipedia.org/wiki/Electronic_health_record#Common_data_model_(in_health_data_context)
https://www.nlm.nih.gov/oet/ed/cde/tutorial/index.html

How to relate a given study’s data to broader data

integrated across studies/sources (added value) 4
* Data Integration t;

A: access (meta)data across source types, leverage med.termin.(MT’s)

o
8
|

* MTs anchor the semantics of CDEs, which serve as reference point for data W3
e MTs anchor ‘concept sets’ behind Common Data Models for EHRs, claims, etc. "::. CRISPI

* MTs are actively curated to expand when new frontiers in knowledge require it

* B: broaden the interdisciplinary team bench ﬁ

 Leverage informaticists most familiar with a source (e.g., BTRIS team, CRISPI)
* IRP branches with ongoing BTRIS collaborations have netted bespoke re-usable workflows

 Specific specialties in CC have helped inform CRISPI-led innovations—add your team to that
-_— Y
* Complementary experts on generating original data AND analyzing final data
* Any specialized assays, instruments, patient-generated data (PD)? Involve experts in your team
* Do you collect repeated measures or multiple/longitudinal outcomes? Consult methods expert!
* Such expertise helps you set up data in ways that minimize error (later talk)


https://www.nlm.nih.gov/oet/ed/cde/tutorial/index.html

How to relate a given study’s data to broader data

integrated across studies/sources (added value) 4 :
* Data Integration L

* A:access (meta)data across source types, leverage med.termin.(MT’s)
MTs anchor the semantics of CDEs, which serve as reference point for data
* MTs anchor ‘concept sets’ behind Common Data Models for EHRs, claims, etc.
MTs are actively curated to expand when new frontiers in knowledge require it

* B: broaden the interdisciplinary team bench
e ST1arta

+H .
Wiy tableau

* Leverage informaticists most familiar with a source (e.g., BTRIS team, CRISPI) 533-3
* Complementary experts on generating original data AND analyzing final data 3

e C: curate the data to best suit analytic approaches Tto integrated data

* Frequent use case for integrating data in an ongoing study: safety monitoring... aggregate ‘signal’

* Motivating context for ‘Common Data Element’ use: one pairs a given prompt (“Any safety-related events .5”
with unambiguous response to address research question at hand (e.g., accruing risk:benefit tradeoffs)

* Independent safety monitoring experts/panels may consider which demographic exhibit certain events

* Certain safety events get graded on degree of impact to participants (severity); example MT system is CTCAE*
e USE CASE: MT-based-curation of data labs’ normal range by source, adverse events, ancestry

* Adverse kidney functioning associated with APOL1 genotypes (West African ancestry)

* Common Terminology Criteria for Adverse Events, e.qg., version 5 — crucial for AE reporting



https://www.nlm.nih.gov/oet/ed/cde/tutorial/index.html
https://www.nlm.nih.gov/oet/ed/cde/tutorial/index.html
https://dctd.cancer.gov/research/ctep-trials/for-sites/adverse-events/ctcae-v5-5x7.pdf
https://dctd.cancer.gov/research/ctep-trials/for-sites/adverse-events

Common critique of Common Data Elements (CDEs):

SOME ARE WAY TOO COMMON
ALWAYS > 1 way to pair a question (AGE) with set(s) of answers: #s

Safety considerations vary by age
Units can vary by specific context of application: months for infants

m} Mational Library of Medicine

Best way to select among such ‘common’ options? Look for ' in o coE

Repositary

NIH-endorSEd meet key Crlterla J CDE: _PersonRepoﬂedAgeUaIue |

CDE Conceptual Components: | person | | Reported Age Value

so have semantic underpinnings ST, L S -

Concepts: _C25190| c25375 | [c25150 | [c25712

m National Institutes of Health

Endorsed CDEs Accelerate Research Cepms;  peshOn rerm:  feport - rm:  value
UL: C25190 CUL: C25375 CTIL: C25150 CUIC: c25T12
ML TD: CO030705 | |uvmMis 1p: CO684224 | |umus 1p: €0001779 || uMis 1p: CLOS2797

CULI: in this case 2 NCI Thesaurus Concept Codes

Term:the word in the terminﬂlngyr {human readable and underatanding whatis IT'IEE!HT.}
UMLS CUI: the Unified Medical Language System (UMLS) Concept Unique Identifier




Case study on the need for Common Data Elements ‘CDEs’

There is >1 way to pair a question with set(s) of answers: ‘race’<<>APOL1
From Nat’| Health & Nutrition Examination Survey (NHANES) v3 ¢.1990s

Hispanic Origin (Y or N): Need to decode the combipations
tyx0! Myx1t o Uyx2' Myx3t yx4”

Race Code: Race Codes: 0=White 1=Black 2-Asian/Pacific BTN 7R eI 7

3=Am Indian/Eskimo 4=0Other ~for “ x4” need to_know what if
‘other” 1s ‘Multiple races’ and

whether that includes Black

to US Race/Ethnicity by 2029Q2 ro-sxws seumrwmsmncucoscon e
A service of the U.S. National Institutes of Health
Find Studies About Clinical Studies

https://spd15revision.gov/

Per pUbl'c comment & expert panels: What is your race and/or ethnicity? Terminology Code Mapping
Select all that apply. NCI Thesaurus = UMLS CUI =  LOINC
[0 American Indian or Alaska Native
o“ American Indian or Alaska Native C41259 C0282204 LA10608-0
respondents should select all i el - C41260  C0003988  LAB156-9
o ” O Black or African American Black of African American C16352 C0085756  LA10610-6
categories that apply to them Hispanic, Latino, or Spanish C17459  C0086409  LA6214-6
U Hispanic or Latino Native Hawaiian or Other Pacific C41219 C1513907 LA10611-4
| P > | - - Y,
[ QS CASES ( ol r = (' / ( / . L. = (( O Middle Eastern or North African Islander
J“ IS Cas -7 07 C JIHJJJJ‘J“ o ’J/ o JQJ/ A JJ J _ ) 3 Middle Eastern or North African C43866 C1553353 No Match
~ ’a a . i " i . ) - I:INatlveHawauanorPacmcIslander\Nhite C41261 C0043157 LA4457-3
30Vt to move toward the way at right-> 0 whie \ J
U.S. Office of Management and Budget's Statistical Policy Directive No. 15: Standards Y

for Maintaining, Collecting, and Presenting Federal Data on Race and Ethnicity Note how answers are mappable across MTs!



https://wwwn.cdc.gov/nchs/nhanes/nhanes3/manualsandreports.aspx
https://www.federalregister.gov/documents/2024/03/29/2024-06469/revisions-to-ombs-statistical-policy-directive-no-15-standards-for-maintaining-collecting-and
https://spd15revision.gov/
https://spd15revision.gov/

Case study on the need for Common Data Elements ‘CDEs’

There is > 1 way to pair a question with set(s) of answers:

Adverse Events (AEs) re: kidney disease-can vary by specific context
In non-kidney-disease diagnosed, urine protein excursions may lead to AEs, or if reporting

race as Black or African-American may look to genotype for APOL1 for more thorough risk
assessment; forward-looking studies may use MT-anchored CDE with African heritage...
Western African origin being a starting proxy for r/sk assessment

https://doi.org/10.1038/ki.2012.369

Race/Ethnicity_Self-ldentification | &

\\\\\\\

Atextual description of a person's race. C17049 |The ethnicity of a person.

. } h
Qualified Permissible Values
Label Code ConceptlD N Black
Steward: NIMHD American Indian... Login to see the...|C41259 o African American
Used By: NIMHD _ Asian or Asian A... Login to see the.. |C41260 o Jamaican
Sources: Sggﬁ?j gg;ili:‘]iga%irgﬁgiﬁrgge:srgr:;gl?jege? Black or African ... Login to see the...|C16352 2 :?g'::;n
P ( Hispanic, Latino... Login to see the...|C17459
References) : — o Ethiopian
(7 total) See full table in Detail View o Somali
o [write in] Enter, for example, Trinidadian and Tobagonian, Ghanaian, Congolese,




Case study on the need for Common Data Elements ‘CDEs’

There is > 1 way to pair a question with set(s) of answers:
Adverse Events (AEs) re: kidney disease-can vary by specific context -

Safety monitoring may screen for unusual lab values, say, albumin in urine< acute kidney injury
May be graded for severity per consensus crlterla as well as anchored in MTs

- ,a- e | pmmy

3/ rz: e yd k fp ogre: and ty of kidne: ydlsease, partlcu\arly in i 0 g 6021::9 gé

.8? @o KDIGO Albuminuria Categories Based on Urine ACR E IH é g%

‘\ " 0 ® Albuminuria Category ACR (mg/mmol) ACR (mg/g) © 30 -? gg

gy e Il

[OBAL o A3 (severely increased) 30 5300 ;.g 100 IlI :Z ;

In one kidney test article’s trial, certain AEs were ‘expected’ e 1

(could solicit comorbidities in a structured ‘participant diary’)

Expected adverse events are abdonunal bloating and diarrhea:

if any subject experiences a severe level of these adverse events that is not explained
by a co-existing condition (e.g. acute gastroenteritis). we may reduce the second dose level

System Organ Class
Gastrointestinal disorders

High Level Group Term

Gastrointestinal signs and
symptoms

Nausea an d vomiting

Another case for MTs: AEs” safety ‘signal” best C/Jﬂgf/fac/ Dy ///fC/J RA hierarcny,

. 2 |

regardiess of ‘which way’ they get o Preersa T
, . Medical Dictionary
f%CDFCJ%CJ/CEJ {JELJFE’CJ/ Or ff/Q///fo/f/g MEdDRA for Regulatory Activities

As well as mappina to other MTs for risk-based monitorinag! CTCAEv4 —already LLTs for AE reporting  Fene e


https://www.meddra.org/mapping
https://dctd.cancer.gov/research/ctep-trials/for-sites/adverse-events
https://link.springer.com/article/10.1186/s12882-022-02677-y/figures/1
https://link.springer.com/article/10.1186/s12882-022-02677-y/figures/1
https://link.springer.com/article/10.1186/s12882-022-02677-y/figures/1
https://link.springer.com/article/10.1186/s12882-022-02677-y/figures/1
https://link.springer.com/article/10.1186/s12882-022-02677-y/figures/1
https://link.springer.com/article/10.1186/s12882-022-02677-y/figures/1
https://link.springer.com/article/10.1186/s12882-022-02677-y/figures/1
https://www.nature.com/articles/s41581-021-00462-y/figures/1
https://www.nature.com/articles/s41581-021-00462-y/figures/1
https://www.nature.com/articles/s41581-021-00462-y/figures/1
https://www.nature.com/articles/s41581-021-00462-y/figures/1
https://www.nature.com/articles/s41581-021-00462-y/figures/1
https://www.nature.com/articles/s41581-021-00462-y/figures/1
https://www.nature.com/articles/s41581-021-00462-y/figures/1

CDEs ease Data Capture Plans: elicit clear data SOPs!

* Leveraging NIH CDE Repository public & log-in features in order to future-proof data — I
Natural way to leverage MTs to set of Case Report Forms (CRFs) useful for yr study . *
* CRF generation can MOST READILY be done by ‘template’ forms made of CDEs!

>

* |IDEALLY, use NIH-endorsed Common Data Elements e

NIH CDE Repository uses the Unified Medical Language System (UMLS) Terminology Service (UTS) Sign
on Service which lets you set up an account and sign in using your NIH credentials, your account with a

‘REDCap|

plan

Use of CDEs Supports the CoO d (S

: - . . NIH Data Management
research organization, or a personal account such as Google, Microsoft, or Login.gov. User account and Sharing Policy
holders can create Boards and save CDEs and Forms to them, remember your preferences on all your devices i e vl e e o o | RS S

m) National Library of Medicine
Common Data EIl iy g Data C i Common Data Elements: Standardizing Data Collection
< Training & Outreach > Learning Resources S Why the Need for Common Data Elements?
8 Course Home Why the Need for Common Data Elements? Wy s orcommen bt emens? > Example: Pain Scales
E Example: United States Postal Service
- Why the Need for Common Data Elements? > ) . P——— Let's look at an example of data gathering from healthcare. These are two pain scales:
S Example: United States Postal Service :
FAIR Data
= FAIR Data > 1) 0- 10 Numeric Pain Rating Scale
c Common Data Elements (CDEs) >
E Common Data Elements (CDEs) > Why are data standards important? One example of the need for standardized data AL and Gommon bt lements 5
and Common Data Element
.."2 comes from the United States Postal Service (USPS). In the past, the post office (o] 1 2 3 4 5 6 7 8 9 10
g < NLM and Common Data Elements > generally required only the name of a person and a town on the envelope to ) | | | | | | | | | | |
. QJ_< successfully deliver the mail to the intended recipient. As the demand for street service I I 1 | I I I 1 1 | 1
.E E Closing grew, Congress declared that letters would only be delivered if cities met certain g Tools and Resources T A T T T T T
E ﬁ standards — such as the availability of sidewalks, numbered houses, and streetlamps. o
o~
S - This sparked the development of the format we now know as the U.S. standard mailing NONE MILD MODERATE SEVERE
E "S WD EEETIES address. The fields for data became standardized. Abbreviations set by the USPS
E‘ Q represented an agreed-upon format for meaning and interpretation. Now, standardized
addresses allow most mail processing to be done by machines. i
“a < P 9 Y (Image Source: iStock Photos, TheRachelKay®) 2) Categorical Scale
o
> € Electronic Health Information
E E More recently, the U.S. government has determined that electronic health information should be standardized to the extent possible, to support the
E 8 exchange of accurate health data between systems. [ N J [ BN ] [ BN ] e e
N N
What makes health information increasingly complex is not only the granularity needed to convey information, but also evolving definitions of the = -
structure and meaning of health concepts. Defining information for capture and exchange is a continual challenge.
NO PAIN HURTS HURTS A HURTS HURTS A HURTS
ALITTLE LITTLE MORE EVEN MORE WHOLE LOT WORST



https://cde.nlm.nih.gov/guides#nih-endorsement-and-submissions
https://cde.nlm.nih.gov/guides#nih-endorsement-and-submissions
https://cde.nlm.nih.gov/guides#nih-endorsement-and-submissions

REDCap: tooled™ for CDE RE-use kEDCap

Research Electronic Data Capture

* Leveraging NIH CDE Repo Application Programming Interface (API): future-proof — -
Natural way to leverage MTs via ‘semantic search’ e.g., HIV-based CDEs

Pzt Eleetisie Data Casture

CDEs in REDCap (quick walkthrough)

* When building a
i
data collection form *H=EEEEEEEEE

ln REDca p, yOU CaN  currentinstrument: Form 1
Import CDES. Form name: form_1

* ClICk “Add Record ID
Standardized Field validation ype: None

NOTE: The f

(CDE)”inthe Online e ) National Library of Medicine

Designer (fo rmerly Add Field Add Matrix of Fields Add Standardized Field (CDE)
“Import from Field o H-——— NIH CDE
@ Repository

@ Add custom CSS styling | [?]

}-{:_)Jd]) VJ

f Field Name: record id

Bank”)
* NOT a REDCap User? Please note ALL HHS-/NIH-accessiblé¥%enAl tools can help too; see

Digging Deeper into Common Data Elements at NIH by Using Generative Al | ODSS



https://datascience.nih.gov/director/directors-blog-digging-deeper-common-data-elements-nih-using-generative-ai
https://datascience.nih.gov/director/directors-blog-digging-deeper-common-data-elements-nih-using-generative-ai
https://datascience.nih.gov/director/directors-blog-digging-deeper-common-data-elements-nih-using-generative-ai
https://datascience.nih.gov/director/directors-blog-digging-deeper-common-data-elements-nih-using-generative-ai
https://datascience.nih.gov/director/directors-blog-digging-deeper-common-data-elements-nih-using-generative-ai
https://datascience.nih.gov/director/directors-blog-digging-deeper-common-data-elements-nih-using-generative-ai
https://datascience.nih.gov/director/directors-blog-digging-deeper-common-data-elements-nih-using-generative-ai
https://datascience.nih.gov/director/directors-blog-digging-deeper-common-data-elements-nih-using-generative-ai
https://datascience.nih.gov/director/directors-blog-digging-deeper-common-data-elements-nih-using-generative-ai
https://datascience.nih.gov/director/directors-blog-digging-deeper-common-data-elements-nih-using-generative-ai

REDCap: tooled for CDE RE-use kEDCap

Research Electronic Data Capture

* Leveraging NIH CDE Repo Application Programming Interface (API): future-proof —
Natural way to leverage MTs via ‘semantic search’ e.g., HIV status

| Add Standardized Field (CDE) x
SC re e n S h Ot ( 2 ) What are CDEs? Commeon Data Elements (CDEs) are standardized, precisely defined fields used to collect and share data consistently across studies, systems,

or organizations. They ensure that everyone uses the same definitions, formats, and coding for specific pieces of information.

Using the CDE Library (formerly known as the Field Bank), you may search for standardized fields (Common Data Elements) in various catalogs below by
selecting a catalog and entering a specific keyword. When reviewing the results of your search, click the "Add Field" button to add that field to the current data
collection instrument.

I n t h e b OX t h at p 0 p S Select a catalog to search: | & NIH CDE Repository U.5. National Library of Medicine - ] 1
Select a catalog of fields to search: | National Library of Medicine
up, you can search a

& NIH CDE Repository U.S. National Library of Medicine I

REDCa0 v
a ga i n St th e N | H C D E Please selact & catalog abovers &d NLM Classifications List 16 (click to view all classifications [ search NIH-Endorsed CDEs ¥

0.0 NIH CDE
R . p " |t0 ry fo . C D ES o KEIFICY Aoy ot Fikaithicars: Rssarch and Eiaiisy ) Search NIH-Endorsed CDES . R e p 0S| 1'[] rg

= External Forms External Forms

a n d i m p 0 rt th e m %% GRDR Global Rare Diseases Patient Registry Data Repository H

% NEI National Eye Institute NiH-endorsed CDEs have been reviewed and approved by an expert panel, and meet established criteria. They are designated

i nto yo u r fo rm S 5 « NHLBI MNational Heart, Lung and Blood Institute DS T v

L

Close




REDCap: tooled for CDE RE-use kEDCap

Research Electronic Data Capture

e Leveraging NIH CDE Repo Application Programming Interface (API): future-proof —— -
Natural way to leverage MTs via ‘semantic search’ e.g., HIV status

' Add Standardized Field (CDE) [%]

a
What are CDEs? Common Data Elements (CDEs) are standardized, precisely defined fields used to collect and share data consistently across studies,
systems, or organizations. They ensure that everyone uses the same definitions, formats, and cading for specific pieces of information.
Using the CDE Library (formerly known as the Field Bank), you may search for standardized fields (Common Data Elements) in various catalogs below by
a selecting a catalog and entering a specific keyword. When reviewing the results of your search, click the "Add Field" button to add that field to the current
data collection instrument.

SC re e n S h Ot ( 3) Select a catalog to search: | & NIH CDE Repositary U.S. National Library of Medicine = ‘

c Q hiv ’

I nt h i s exam p le | fields found for NIH CDE Repesitery —» All Classifications - Keyword: hiv| x 1-of
b

typed “HIV” In the +Add Field
Sea rCh box. HIV Referral note

Classification: NLM

This is the same i ———
yes/no CDE that we

loo kEd at ea rlie r. sﬁ Does the patient have evidence of human immunodeficiency virus (HIV)
infection or known HIV positive serology? .
: > o=
The +Add Field ow QO NHEDE NIH CDE
button will insert o REDDSITUI’
this question into i oM AN Wil S B W D e M e R S O e e

your REDCap form. - -

HIV 1 Ab [Presence] in Serum or Plasma by Immunoblot

National Heart, Lung,

National Library of Medicine and Blood Institute

Does the patient have evidence of human immunodeficiency virus (HIV) in |

Form: Haplo Slckle Cell Enrollment Form:
=

nnnnnnnnnnnnnnnnnnnnnnn

yyyyyyy

Close




REDCap: tooled for CDE RE-use

* Leveraging NIH CDE Repo Application Programming Interface (API): future-proof —
Natural way to leverage MTs via ‘semantic search’ e.g., frequency

Matrix Rows [ Enable auto naming of variable based upon its Field Label?

Each row represents a different field with its own label and variable name.

Variable Name

INLY lette

Field Label R e Rogumred v Fiaid Brusrtatiy | ?

1. Little interest or pleasure in doing things phqg8_sc_1 0 x
2. Feeling down, depressed, or hopeless phg8_sc_2 0 x
3. Trouble falling or staying asleep, or sleeping too much phg8_sc_3 O x
4. Feeling tired or having little energy phg8_sc_4 0 x
5. Poor appetite or overeating phg8_sc_5 O x
6. Feeling bad about yourself, or that you are a failure, or have lety phg8_sc_6 O x
7. Trouble concentrating on things, such as reading the newspaper phg8_sc_7 (] x
8. Moving or speaking so slowly that other people could have notict phqg8_sc_8 O x®
9. Thoughts that you would be better off dead or of hurting yoursel phqg8_sc 9 0 x

| Add another row

Other Matrix Info

Answer Format:
Single Answer (Radio Buttons) v

Choices (one choice per line)
0, Notatallo
1, Several days 1
2, More than half the days 2
3, Nearly every day 3

Copy. existing choice’

a ranked matrix of fields?

Ranking: What is

O Allow only 1 choice to be selected per column (radio buttons only)

Matrix group name: ONLY leiters, numt
phg9_sc

s, and underscores

What is a matrix group name?

REDCap

Research Electronic Data Capture

plan

The option you choose determines
whether you can easily write a
calculation for the PHQ-9 total score.

LOINC

from Eegenstrief

It’s easy to sum up integers, more
difficult to sum LOINC codes ¢

The 4 options also use different naming
conventions.

CONNECTED BY NEW LOINC
ONTOLOG

/Cﬁ:es (one choice per line)

LA6568-5, Not at all

LA6569-3, Several days

LA6570-1, More than half the days
LA6571-9, Nearly every day

SNOMED

International

Action Tags / Field Annotation (optional)
tinyld=QkWPURX5Fz

EHELEINY @ Action Tags

r using Field Annotation

National Library of Medicine

L

Calculation Equation How do | format the equation?
sum([phg8_sc_1],[phqg8_sc_2],[phqg8_sc_3],[phg8_sc_4],[phg8_sc_5],[phg8_sc_6],[phg8_sc_7],[phg8_sc_8], [phg8_sc_9])

\ [EETGRIERCRIl V= Special Functions

..ONIH CDE

10

@ Repository

‘REDCap|

code

REDCap v



https://nih.sharepoint.com/:f:/r/sites/NIDDK-ONCCollaborations/Shared%20Documents/NIDDK%20Coordination%20with%20NCI%20BTEP/Biostatistics%20Webinar%20Series/Additional%20Materials-KWilkins%20webinars/2026-04-14_CDE-TF_mtg_LOINC-SNOMED?d=wd32e808d3ff141fc866772bd0f989221&csf=1&web=1&e=lkgaBl

REDCap: tooled for CDE RE-use

REDCap

Research Electronic Data Capture

* Leveraging NIH CDE Repo Application Programming Interface (API): future-proof ——
‘semantic search’ RESULTING ELEMENTS

Your Case Report Forms arise from

REDCap

plan

Matrix Rows [ Enable atto naming of variable based upan its Field Label?
Each row represents a different field with its own label and variable name. W h - C R F (c R F) d
Variable Name at 1s a Case Report Form ? code
Field Label :
1. Little interest or pleasure in doing things phq8_sc_1 x J/\ﬂ
2. Feeling down, depressed, or hopeless phqg8_sc_2 x DL - - S
3. Trouble falling or staying asleep, or sleeping too much phg8_sc_3 x ) =k 3 Case REPGH: Form
AW Particinant Information (CRF)
4. Feeling tired or having little energy phg8_sc_4 x Y
5. Poor appetite or overeating phgs sc 5 x
6. Feeling bad about yourself, or that you are a failure, or have lety phg8_sc_6 x A
7. Trouble concentrating on things, such as reading the newspaper phg8_sc_7 x c INITiaL asses - :
g ReDCap V]
8. Moving or speaking so slowly that other people could have notict phqg8_sc_8 x
: = Visit Data
9. Thoughts that you would be better off dead or of hurting yoursel phqg8_sc 9 () ® wilJ
= Treatment ¢
Add another row res’
umn Choices Other Matrix Info Ady
" Safé =
Choices (one choice per line) Copy.existing choice® Answer Format: seri re
0, Notatall 0 Single Answer (Radio Buttons) v P
1, Several days 1 eCRF (Electronic CRF) . . -
2, More than half the days 2 Ranking: What is a ranked matrix of fields? v') = wb Dinial e within Lk National lerr of Medicine
3, Nearly every day 3 UJ Allow only 1 choice to be selected per column (radio buttons only) bbb o T o
. iy . ) Electronic Data Capture (EDC
Clear and concise questions
Matrix group name: ONLY letters, numbers, and underscores ; ; S N | H C D E
phg9_sc What is a matrix group name? Standardized response fields .
€2 Built-in data validation checks =y =
Y e Quality CRF— Reliable Data EDDSI Drg
Calculation Equation How do | format the ﬂquat&oﬂ?\ Learn how to use Audit trail documentation Valid Results— Improved Patient Safety
sum([phg8_sc_1],[phqg8_sc_2],[phqg8_sc_3],[phg8_sc_4],[phg8_sc_5],[phg8_sc_6],[phg8_sc_7],[phg8_sc_8], [phg8_sc_9])




Extant tooling for Data: others key for planning stage

National Library of Medicine

Leverage generative Al to get MTs info from Proj.Mgmt artifacts! o
* Leveraging NIH CDE Repo (& its API to interact with other tooling ) Useof CDL Supglle o
D) v Mediin and Sharing Polic —
e NIH CDE c D E 32322?5",ﬁféi&'fnmd?n"g'%5555&1‘2'&'}3%212C:’SSTM“
. REPC If “'J search ALCDEs [ T
. : - Mapper &
Leveraging structured-instrument resources (
E.g., PhenX Toolkit of instruments, Patient-Reported Outcomes &M, PROMIS® (Patient-Reported Outcomes
- "f,;\ -~ MeasurerpentInformationSystem), part of
P h e n < Toolkit e A HealthMeasures
[ ]

Leveraging REDCap / Other NIH IRP resources—as you bUI|d your ‘data SOPs’
* CRISPI capacities slide REDCE] o . " . ;
. CRIS P St o

p :0.

m Clinical Center
[ UMLS / NCI-EVS also have APIs for GenAl to leverage ] e g
...LET’S KEEP IN MIND: A WHOLE TEAM AVAILABLE TO HELP WITH USE OF BTRIS DATA: recap in extra Sllde

BTRIS



https://documentation.uts.nlm.nih.gov/rest/home.html
https://nih.sharepoint.com/:b:/r/sites/NIDDK-ONCCollaborations/Shared%20Documents/NIDDK%20Coordination%20with%20NCI%20BTEP/Biostatistics%20Webinar%20Series/Principles%20of%20Data%20Collection%20%26%20Management/CDEMapper-JAMIA_2025-07-ocaf064.pdf?csf=1&web=1&e=b21PzY
https://www.healthmeasures.net/explore-measurement-systems/promis

Extant tooling for Data: ones for planning stage

Leveraging NIH CDE Repo
* Leveraging structured-instrument resources
* Leveraging REDCap / Other NIH IRP resources
Upon study initiation, ‘spec out’ key metadata (more on it & ALCOA in later talks): P

A service of the U.S. National Institutes of Health

Data dictionary forms minimal extent of metadata to surface publicly, more ought to be shared
Keep in mind eventual ‘Results’ to be posted on ClinicalTrials.gov: do metadata adequately describe
how estimates/findings will be obtained from underlying data as stored? Code for analysis?

* Minority of cases: requlatory-oversight trials & pre-clinical studies that also may need to submit to FDA d ISC

AttrlbL'ltable ALCOA ALCOA
Legible
Contemporaneous + +

Original Complete Complete
Accurate Consistent Consistent
Enduring Enduring

ALCOA Available when needed | | Available v-vlr:en needed
ALCOA+ Traceable

CLINICAL DATA
ACQUISITION STANDARDS
HARMONIZATION

ALCOA+-+

OPERATIONAL
DATA MODEL

STUDY DATA
TABULATION
MODEL

Note how MTs underly mappability

Of data EIem nts curated in REDcapl Creating and Disseminating CDASH Harmonization
Electronic Case Report Forms on the REDCap Shared

Data Instrument Library

v



https://www.fda.gov/industry/study-data-standards-resources/study-data-submission-cder-and-cber
https://doi.org/10.47912/jscdm.172

REDCap: tooled for CDE RE-use kEDCap

Research Electronic Data Capture

Leveraging NIH CDE Repo Application Programming Interface (API): future-proof g

* Leveraging structured instrument availability in other resources ”R_" Y
* E.g., PhenX Toolkit of instruments, CDEMapper REDCap

: : i i : d
* Leveraging REDCap as internal repository of project data AND artifacts

* Version control

* Code and underlying data-capture/curation, MTs’ annotation 2> “data SOPs”
G
REDCap v1

* Upon study completion, archiving the REDCap projects’ collected artifacts
* Use of data lock leaves no question that the data sets shared are the same data sets analyzed

* Ideally each archived version follows a metadata schema, e.g., DATaset Metadata Model ( | )
(DATMM

National Library of Medicine Sets up data for
Findability via NLM

NLM Dataset Catalog

e ey I et sy
; ity g =
& Dataset Expansion

REDCa9 varsion)
FINAL
~— _



https://www.nlm.nih.gov/DATMM/datmm-vocab_03_model_overview.html
https://www.nlm.nih.gov/DATMM/datmm-vocab_03_model_overview.html
https://www.nlm.nih.gov/DATMM/datmm-vocab_03_model_overview.html
https://www.nlm.nih.gov/DATMM/datmm-vocab_03_model_overview.html

How to choose a data repository: preliminaries

* NIH Generalist Repository Ecosystem Initiative (GREI) repo’s
* Only as fall back to domain-specific / data-type-specific options, like NIH repo’s

Dataverse >  DRYAD L tfigshare {3OSF The Generalist Repository Ecosystem Initiative advances (; GREI
A MENDELEY DATA €8 Vivli FAIR sharing of NIH-funded data ‘

* [atter domain-specific repo’s often leverage domain-specific semantics: for
examples, ImmPort & Kidney Precision Medicine Projects employ ontologies*

Ontologies allow for interoperability across databases * Ontologies can be viewed as
- MTs/controlled-vocabularies that also specify
@ (((O relationships among terms & concepts;
Exfmp:;:;amfne rec.:eptoracﬂviry, dendrite, ; Ex:mplgi:BAergfc inhibitory neuron, ... S UCh Iadded I ay er ! Of mean l n g can h elp
oot S e s generative Al/ LLMs perform better when

* Unifying functional descriptions e Single-cell annotation
* Interpreting omics data

i doing any ‘human-in-the-loop’ (meta)data
1 curation... e.g., see example kidney use case

L) I
A1 uberon = « “TP53 Gene” Code C17359
Examples: . e e
Examples: * Concept Relationships

* Parkinson disease, rolandic epilepsy- ; tor cortex, CA1 field of
e  primary motor cortex, e10.0

speech dyspraxia syndrome
m O n d O Uses: Pe ¥R * hippocampus o Gene,Plays,_RoLe,Ianroc gss
e Integrating clinical and genetic data Uses: * Gene_Associated_With_Disease
e Diagnosis and variant prioritization e Anatomical atlases * Gene_Involved_In_Pathogensis_
e  Spatial omics Of Disease

e Gene expression annotation « Gene_Has_Abnormality

. e » Gene_Found_In_Organism

https://obofoundry.org™



https://www.niaid.nih.gov/research/immport
https://www.niddk.nih.gov/research-funding/research-programs/kidney-precision-medicine-project-kpmp

* NIH GREIl repositories
* Only as fall back to domain-specific / data-type-specific options

* Latter domain-specific repo’s often leverage domain-specific semantics: for examples, ImmPort & Kidney Precision
Medicine Projects employ ontologies

“+ Key Question, with more in next talk: is controlled-access needed?

* CHECK any human-subjects protocol’s consent: scope includes sharing, then YES
* May be some exceptions IF CONSENT LANGUAGE ALLOWS, to ‘de-risk’ re-identification

* Be Sure any Controlled-Access Data Repository (CADR) adheres to new NIH policy

* For a conversational-level sense, with Q&A, see this NIH Data Science Town Hall plus its slides

* Not controlled-data-access: (“HIPAA De-ID’d”2) Generalist Repo’s

1996 Health Insurance Portability and Accountability Act (HIPAA)

Dataverse’ > 5 DRYAD __:'-"gﬁhare $2OSF
AR MENDELEY DATA @ Vivli

* Note: your professional profile will improve with increased data sharing, for a better S-index!

In the wake of a NIH-ecosystem-wide challenge, some ‘Sharing Indices’ will be piloted within parts of NIH IRP

A To be distinguished from HIPAA Limited Data Sets; see NIH Grants Policy Statement § 4.1.4 (& links therein) for more detail



https://www.niaid.nih.gov/research/immport
https://www.niddk.nih.gov/research-funding/research-programs/kidney-precision-medicine-project-kpmp
https://www.niddk.nih.gov/research-funding/research-programs/kidney-precision-medicine-project-kpmp
https://grants.nih.gov/sites/default/files/flmngr/NIH-CADR-Implementation-Guidebook.pdf
https://grants.nih.gov/sites/default/files/flmngr/NIH-CADR-Implementation-Guidebook.pdf
https://grants.nih.gov/sites/default/files/flmngr/NIH-CADR-Implementation-Guidebook.pdf
https://grants.nih.gov/sites/default/files/flmngr/NIH-CADR-Implementation-Guidebook.pdf
https://teams.microsoft.com/l/meetingrecap?driveId=b%21mQndbEkUmUGYNIOcI13j5Z_1xtiCkGBAqRQEdOEOgMpx1YgXylcfSawYzKbVeTdU&driveItemId=01N3HQZUCGEBILIXASKBAYYUAAIK4ATKLG&sitePath=https%3A%2F%2Fnih-my.sharepoint.com%2F%3Av%3A%2Fg%2Fpersonal%2Fzickmundsr_nih_gov%2FIQBGIFC0XBJQQYxQAEK4CalmAWF1TnFx-5RLbXRe-vlA6Ms&fileUrl=https%3A%2F%2Fnih-my.sharepoint.com%2Fpersonal%2Fzickmundsr_nih_gov%2FDocuments%2FRecordings%2FNIH+Data+Science+Town+Hall-20260528_120005-Meeting+Recording.mp4%3Fweb%3D1&iCalUid=040000008200E00074C5B7101A82E00807EA051C601DDEA08DA7DB01000000000000000010000000591153503B74CC4893B3F91F534DD8BF&masterICalUid=040000008200E00074C5B7101A82E00800000000601DDEA08DA7DB01000000000000000010000000591153503B74CC4893B3F91F534DD8BF&threadId=19%3Ameeting_NDYwMzM0MTUtNDU4NC00ODFlLTk3ZGQtMWYxNDliNzYxNDk4%40thread.v2&organizerId=307bea78-7567-4489-84a1-c8a65d8caf1f&tenantId=14b77578-9773-42d5-8507-251ca2dc2b06&callId=8f8ac1d3-6736-4dd7-819f-b902b2d085a8&threadType=Meeting&meetingType=Recurring&subType=RecapSharingLink_RecapCore
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-25-159.html
https://nih.sharepoint.com/:v:/r/sites/OD-NIHOfficeofDataScienceStrategy/Shared%20Documents/Data%20Science%20Town%20Hall/2026/May/NIH%20Data%20Science%20Town%20Hall-20260528_120005-Meeting%20Recording.mp4?d=wc11cc0c03d37463c884a3157fb97400c&csf=1&web=1&e=ZioC2Z
https://nih.sharepoint.com/:p:/r/sites/OD-NIHOfficeofDataScienceStrategy/Shared%20Documents/Data%20Science%20Town%20Hall/2026/May/NIH%20Data%20Science%20Town%20Hall-NIH%20CADR%20Reqs%205.28.26.pptx?d=wc80d4a37de2f4311bc65a3e1c38b3482&csf=1&web=1&e=6KyuV6
https://www.nlm.nih.gov/NIHbmic/generalist_repositories.html
https://videocast.nih.gov/watch/b6faf831-70b8-11f1-82c0-124f0a52e769
https://videocast.nih.gov/watch/b6faf831-70b8-11f1-82c0-124f0a52e769
https://videocast.nih.gov/watch/b6faf831-70b8-11f1-82c0-124f0a52e769
https://www.grants.nih.gov/grants/policy/nihgps/HTML5/section_4/4.1.4_confidentiality.htm
https://www.grants.nih.gov/grants/policy/nihgps/HTML5/section_4/4.1.4_confidentiality.htm
https://www.grants.nih.gov/grants/policy/nihgps/HTML5/section_4/4.1.4_confidentiality.htm
https://amt.coretrustseal.org/certificates
https://aspe.hhs.gov/reports/health-insurance-portability-accountability-act-1996

NIH GREI repositories
* Only as fall back to domain-specific / data-type-specific options
* Latter domain-specific repo’s often leverage domain-specific semantics: for examples, InmPort & Kidney Precision Medicine Projects
employ ontologies

Key Question: is controlled-access needed?
* CHECK any human-subjects protocol’s consent: scope includes sharing, then YES
* May be some exceptions IF CONSENT LANGUAGE ALLOWS, to ‘de-risk’ re-identification
* Be Sure any Controlled-Access Data Repository (CADR) adheres to new NIH policy

Not controlled-data-access: “HIPAA De-ID’d”2 Generalist Repo’s

% Exporting "All data (all records and fields)"

* NOTE: REDCap & other systems help! |27 - e cain ™
" O [ eorstamntmomsnn | : :
* Can screen for Protected Health Info ] i
= sess
* Can export into analysis-ready format: T
G wouwisseatsotvare

Curator-hosts of GREI can help S

* Can ask NIH-hosted Al tools re:
The Generalist Repository Ecosystem Initiative advances &: GREI
* Comparative features across GRE| FAIR sharing of NIH-funded data

|

el ExportData  Cancel

Dataverse © ¥ DRYAD ,.:'-"gahare {30SF
* Varied amounts of 1:1 support services AR MENDELEY DATA @ Vivli

A To be distinguished from HIPAA Limited Data Sets; see NIH Grants Policy Statement § 4.1.4 (& links therein) for more detail; often means removal of *PHI, Pll=personally identifiable information



https://www.niaid.nih.gov/research/immport
https://www.niddk.nih.gov/research-funding/research-programs/kidney-precision-medicine-project-kpmp
https://grants.nih.gov/sites/default/files/flmngr/NIH-CADR-Implementation-Guidebook.pdf
https://grants.nih.gov/sites/default/files/flmngr/NIH-CADR-Implementation-Guidebook.pdf
https://grants.nih.gov/sites/default/files/flmngr/NIH-CADR-Implementation-Guidebook.pdf
https://grants.nih.gov/sites/default/files/flmngr/NIH-CADR-Implementation-Guidebook.pdf
https://teams.microsoft.com/l/meetingrecap?driveId=b%21mQndbEkUmUGYNIOcI13j5Z_1xtiCkGBAqRQEdOEOgMpx1YgXylcfSawYzKbVeTdU&driveItemId=01N3HQZUCGEBILIXASKBAYYUAAIK4ATKLG&sitePath=https%3A%2F%2Fnih-my.sharepoint.com%2F%3Av%3A%2Fg%2Fpersonal%2Fzickmundsr_nih_gov%2FIQBGIFC0XBJQQYxQAEK4CalmAWF1TnFx-5RLbXRe-vlA6Ms&fileUrl=https%3A%2F%2Fnih-my.sharepoint.com%2Fpersonal%2Fzickmundsr_nih_gov%2FDocuments%2FRecordings%2FNIH+Data+Science+Town+Hall-20260528_120005-Meeting+Recording.mp4%3Fweb%3D1&iCalUid=040000008200E00074C5B7101A82E00807EA051C601DDEA08DA7DB01000000000000000010000000591153503B74CC4893B3F91F534DD8BF&masterICalUid=040000008200E00074C5B7101A82E00800000000601DDEA08DA7DB01000000000000000010000000591153503B74CC4893B3F91F534DD8BF&threadId=19%3Ameeting_NDYwMzM0MTUtNDU4NC00ODFlLTk3ZGQtMWYxNDliNzYxNDk4%40thread.v2&organizerId=307bea78-7567-4489-84a1-c8a65d8caf1f&tenantId=14b77578-9773-42d5-8507-251ca2dc2b06&callId=8f8ac1d3-6736-4dd7-819f-b902b2d085a8&threadType=Meeting&meetingType=Recurring&subType=RecapSharingLink_RecapCore
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-25-159.html
https://www.nlm.nih.gov/NIHbmic/generalist_repositories.html
https://bioinformatics.ccr.cancer.gov/docs/resources-for-bioinformatics/generative_ai/
https://bioinformatics.ccr.cancer.gov/docs/resources-for-bioinformatics/generative_ai/
https://bioinformatics.ccr.cancer.gov/docs/resources-for-bioinformatics/generative_ai/
https://www.grants.nih.gov/grants/policy/nihgps/HTML5/section_4/4.1.4_confidentiality.htm
https://www.grants.nih.gov/grants/policy/nihgps/HTML5/section_4/4.1.4_confidentiality.htm
https://www.grants.nih.gov/grants/policy/nihgps/HTML5/section_4/4.1.4_confidentiality.htm
https://amt.coretrustseal.org/certificates

Strategic research project planning, data

collection, and data management: RECAP

Optimize Research Data Collection & Sharing
Leveraging Extant Tools For Data Collection

The standard P
project- E
] management life
cycle, applied to
rrrrrrr h, from
project start
(“Development”)
to closure. Image
from JHU All
Children’s

Hospital.

[applicable across research Iifecycle]

1. What can medical terminologie
(& other semantic codings) da

for you in data collection s flactimrorin ?,/ﬂNAV
(from capture to curation)? '-!'z!!S C ) swoven [

2. How to relate to integrate data
across studies/sources (added value)

3. How to choose a data repository Dther helpful resources /links EzEEE
Any remaining questions? Cover @ end OR via email: S,



https://www.hopkinsallchildrens.org/Academics/Research/Clinical-Research-Lifecycle
https://www.hopkinsallchildrens.org/Academics/Research/Clinical-Research-Lifecycle
https://www.hopkinsallchildrens.org/Academics/Research/Clinical-Research-Lifecycle
https://nih.sharepoint.com/:f:/r/sites/NIDDK-ONCCollaborations/Shared%20Documents/NIDDK%20Coordination%20with%20NCI%20BTEP/Biostatistics%20Webinar%20Series/Additional%20Materials-KWilkins%20webinars?d=w03a894db27bf4313851100039921f0fb&csf=1&web=1&e=NzNJCm

More to look out for, in more detail from before talk...

Leveraging Extant Tools — see OTHER SPACES TO WATCH FOR SOON-TO-BE-AVAILABLE TOOLING™ -- team up with informaticists!

Would your research participants prefer to fill out structured surveys on their own devices? REDCap
- Make this readily possible by leveraging MyREDCap / REDCap mobile app for direct data capture! my e
ame‘isli

Could your data be augmented by participants’ full health context via their own external data records?

- Inquire with NIH informatics resource teams on consent-predicated means to leverage extant NIH-funded tools below........

Other Office of Data Science Strategy (ODSS) funded* efforts (FY26 funding call aspects recapped below) .”4 Global Alliance
« Data Repository Service (DRS), for NIH ‘CADRs’ & within Global Alliance for Genomics and Health (GA4GH) e moseseee

* Fast Healthcare Interoperability Resources (FHIR®)<->REDCap: REDCap on o

* Observational Medical Outcomes Partnership (OMOP) & other Lommon vata Models (CDMS)%Dl oF pcomm@ TriNetX

e Researcher Auth Service (RAS), soon to be subsumed into a broader program
 REDCap Sharing Health-data Access for Research Empowerment (SHARE): study-enrollees consent to external EHR import!

e US Core Data for Interoperability (USCDI) X ONIC 2ol cooan .gf-lDAclgE
« NIH CDE Repository connections to many of the above RSt o

A USCDI Data Class is an aggregation of Data Elements by a common theme or use case.

° Among others recent/y innovated A USCDI Data Element is a piece of data defined in USCDI for access, exchange or use of
electronic health information.

With that recap, let’s get into
National Institutes of Health

Offics of Data Sclence Strategy other additional slides

* ODSS leads imp/ementation Of the NIH Strategic Plan for Data Science 2025-2030 CADRs=controlled-access data repositories



https://projectredcap.org/software/mobile-app/
https://projectredcap.org/software/share/
https://www.ga4gh.org/product/data-repository-service-drs/
https://grants.nih.gov/policy-and-compliance/policy-topics/sharing-policies/accessing-data/requirements
https://www.ga4gh.org/
https://datascience.nih.gov/clinical-informatics
https://www.ohdsi.org/data-standardization/
https://en.wikipedia.org/wiki/Electronic_health_record#Common_data_model_(in_health_data_context)
https://datascience.nih.gov/researcher-auth-service-initiative
https://projectredcap.org/software/share/
https://isp.healthit.gov/united-states-core-data-interoperability-uscdi
https://datascience.nih.gov/
https://datascience.nih.gov/nih-strategic-plan-data-science
https://datascience.nih.gov/nih-strategic-plan-data-science
https://datascience.nih.gov/nih-strategic-plan-data-science
https://doi.org/10.1016/j.jbi.2021.103871
https://community.i2b2.org/wiki/
https://isp.healthit.gov/united-states-core-data-interoperability-uscdi
https://isp.healthit.gov/united-states-core-data-interoperability-uscdi
https://grants.nih.gov/policy-and-compliance/policy-topics/sharing-policies/accessing-data/requirements
https://grants.nih.gov/sites/default/files/flmngr/NIH-CADR-Implementation-Guidebook.pdf
https://grants.nih.gov/sites/default/files/flmngr/NIH-CADR-Implementation-Guidebook.pdf
https://grants.nih.gov/sites/default/files/flmngr/NIH-CADR-Implementation-Guidebook.pdf
https://projectmycap.org/

Some GenerativeAl-leveraged
Visualizations...

Claude Haiku’s rep of objective #2

Data Integration Through Semantic Coding

Unified knowledge across heterogeneous sources

NLM - UNIFIED MEDICAL LANGUAGE SYSTEM

What Medical Terminologies Do
for Data Collection — Capture to

c ti Heterogeneous
uration Sources
A shared semantic backbone lets clinical, lab, drug, and literature data — captured in different
systems, in different words — become comparable, computable, and reusable across a IntegratEd Results

research pipeline. g Semantic
. & Coding
Clinical Study A (J'

Semantic coding systems overcome heterogeneity by establishing shared meaning, enabling seamless data integration for robust,
reproducible science

—i
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o) — THE DATA LIFECYCLE Unstructured notes System
O Unified Dataset
[ } @ 6 9 0 @ & Standardized Harmonized, interoperable
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Claude Sonnet’s extended representations
of objective #1

Some GenerativeAl-leveraged
Visualizations...

— CORE TERMINOLOGIES & WHAT THEY STANDARDIZE — WHY SHARED SEMANTICS MATTER — CAPTURE TO CURATION

SNOMED CT
Systematized
MNomenclature of
Medicine

Comprehensive clinical
terminology for diagnoses,
findings, procedures, and body
structures — the backbone of
structured EHR documentation.

CLINICAL f EHR

RxNorm
[l Mormalized Drug
Nomenclature
Momnalizes clinical drug names
(generic & branded) so
pharmacy, EHR, and claims
systems can interoperate on
medication data.

MEDICATIONS

HPO
Human Phenotype
Ontology

Standardized vocabulary of
phenotypic abnormalities seen in
human disease, widely used in
genomics and rare-disease
research.

GENOMICS / PHENOTYPE

LOINC
Logical Observation
Identifiers Names &

Codes

Universal codes for lab tests and
clinical observations, enabling
consistent identification of the
same measurement across labs
and instruments.

LABS / OBSERVATIONS

CPT
Current Procedural
Terminology

AMA-maintained codes
describing medical, surgical, and
diagnostic procedures — critical
for billing-linked utilization and
outcomes research.

PROCEDURES / BILLING

Gene Ontology
GO Consortium

Structured vocabulary describing
gene product function, cellular
component, and biological
process for
molecular/biocinformatics
research.

MOLECULAR BIOLOGY

MeSH
Medical Subject Headings

NLM's controlled vocabulary for
indexing biomedical literature
(PubMed/MEDLIME), enabling
systematic literature retrieval and
evidence synthesis.

LITERATURE INDEXING

ICD-10-CM
Intl. Classification of
Diseases

WHO-derived diagnostic
classification used globally for
morbidity/mortality statistics,
reimbursement, and
epidemiclogical surveillance.

DIAGNOSES f 5TATS

MedDRA
Medical Dictionary for
Regulatary Activities

Standard terminclogy for coding
adverse events and safety data in
clinical trials and
pharmacovigilance reporting.

SAFETY f TRIALS

INTEROPERABI

METADATA

Consistent entry: Standard codes let clinicians and instruments
record the same concept the same way, reducing free-text ambiguity
at the point of data entry.

Machine-computability: Coded data (vs. narrative text) can be
queried, aggregated, and analyzed at scale — a prereguisite for
cohort discovery and phenotyping.

Cross-system linkage: UMLS CUls map equivalent concepts across
SNOMED, LOINC, RxMorm, ICD, etc. so data from different EHRs and
sites can be pooled meaningfully.

Semantic annotation: Terminclogies supply rich, standardized
metadata (semantic types, hierarchies, relationships) that describe
what the data means, not just its value.

Quality & FAIR data: Coded, well-annotated data supports
validation, deduplication, and reuse — enabling Findable, Accessible,
Interoperable, Reusable research datasets.

® Lab/Observation @ Literature @ Drugs @ Procedures/Diagnoses @ Genomics



Presenter Notes
Presentation Notes
I built this as a portrait-format infographic poster covering your learning objective end-to-end. A quick note on the logos: I used clean, color-coded text badges instead of actual trademarked logos (SNOMED International, AMA, NLM, etc. all hold rights to their real marks), so this stays safely reusable for teaching without IP issues.
What's in it:
Header framing the learning objective directly.
The data lifecycle strip — Capture → Code → Harmonize → Integrate → Curate — so the terminologies are anchored to a concrete workflow, not just listed abstractly.
A hub-and-spoke diagram showing UMLS as the connective layer, with SNOMED CT, LOINC, MeSH, RxNorm, CPT, ICD-10-CM, HPO, Gene Ontology, MedDRA, and others radiating out — visually reinforcing that UMLS's CUIs are what tie disparate vocabularies together.
Nine terminology cards, each with what it standardizes and its primary data domain (clinical, lab, literature, drugs, procedures, genomics, safety) so a viewer can quickly map "if I'm capturing X kind of data, this is the relevant terminology."
A "why it matters" section explicitly walking through capture → structure → interoperability → metadata → curation, tying the terminologies back to the learning objective's own framing.
A few things I'd flag or that you might want to adjust:
I picked SNOMED CT, LOINC, MeSH, RxNorm, CPT, ICD-10-CM, HPO, Gene Ontology, and MedDRA as the "core nine" — UMLS actually integrates 200+ source vocabularies, so if there's a specific subset your course emphasizes (e.g., you also want NCI Thesaurus, DSM-5, or OMIM as full cards rather than just hub nodes), I can swap those in.
Want me to add a version with real question-based annotations tailored to a specific research use case (e.g., a multi-site clinical trial or an EHR-based cohort study) instead of the general framework?



Some GenerativeAl-leveraged Visualizations...

Prompt —

Please generate a portrait-aspect-ratio
scaled visualization including logos of
a collection of medical terminologies
like CPT, LOINC, MeSH, RxNorm,
SNOMED-CT, and all others connected
to the National Library of Medicine's
Unified Medical Language System or
UMLS, conveying how their semantics
can underly the metadata for
biomedical research efforts' data
collection per this learning objective:
"What can medical terminologies (&
other semantic codings) do for you in
data collection (from capture to
curation)? "

Claude Sonnet’s extended representations
of kidney use case across objectives 1-2

Reply-text from the Large Language Model

I'll research the current UMLS source vocabularies to make sure this is accurate and complete before building the visualization.
Loaded tools, used a tool

Loaded tools, used a tool

This gives me enough grounding. I'll build this as an HTML artifact (portrait aspect ratio, since it's meant as a visual
poster/infographic) rather than logos-as-images (I can't embed real trademarked logos, so I'll use clean styled badges/icon
representations instead — that also keeps this safely free of reproduced copyrighted marks).

UMLS Terminologies: From Capture to Curation

Interactive artifact

| built this as a portrait-format infographic poster covering your learning objective end-to-end. A quick note on the logos: | used
clean, color-coded text badges instead of actual trademarked logos (SNOMED International, AMA, NLM, etc. all hold rights to
their real marks), so this stays safely reusable for teaching without IP issues.

What's in it:

Header framing the learning objective directly.

The data lifecycle strip — Capture > Code - Harmonize - Integrate - Curate — so the terminologies are anchored to a
concrete workflow, not just listed abstractly.

A hub-and-spoke diagram showing UMLS as the connective layer, with SNOMED CT, LOINC, MeSH, RxNorm, CPT, ICD-10-CM,
HPO, Gene Ontology, MedDRA, and others radiating out — visually reinforcing that UMLS's CUls are what tie disparate
vocabularies together.

Nine terminology cards, each with what it standardizes and its primary data domain (clinical, lab, literature, drugs, procedures,
genomics, safety) so a viewer can quickly map "if I'm capturing X kind of data, this is the relevant terminology."

A "why it matters" section explicitly walking through capture - structure - interoperability > metadata = curation, tying the
terminologies back to the learning objective's own framing.

A few things I'd flag or that you might want to adjust:

| picked SNOMED CT, LOINC, MeSH, RxNorm, CPT, ICD-10-CM, HPO, Gene Ontology, and MedDRA as the "core nine" — UMLS
actually integrates 200+ source vocabularies, so if there's a specific subset your course emphasizes (e.g., you also want NCI
Thesaurus, DSM-5, or OMIM as full cards rather than just hub nodes), | can swap those in.

Want me to add a version with real question-based annotations tailored to a specific research use case (e.g., a multi-site clinical
trial or an EHR-based cohort study) instead of the general framework?


Presenter Notes
Presentation Notes
I'll research the current UMLS source vocabularies to make sure this is accurate and complete before building the visualization.
Loaded tools, used a tool
Loaded tools, used a tool
This gives me enough grounding. I'll build this as an HTML artifact (portrait aspect ratio, since it's meant as a visual poster/infographic) rather than logos-as-images (I can't embed real trademarked logos, so I'll use clean styled badges/icon representations instead — that also keeps this safely free of reproduced copyrighted marks).
UMLS Terminologies: From Capture to Curation
Interactive artifact 
I built this as a portrait-format infographic poster covering your learning objective end-to-end. A quick note on the logos: I used clean, color-coded text badges instead of actual trademarked logos (SNOMED International, AMA, NLM, etc. all hold rights to their real marks), so this stays safely reusable for teaching without IP issues.
What's in it:
Header framing the learning objective directly.
The data lifecycle strip — Capture → Code → Harmonize → Integrate → Curate — so the terminologies are anchored to a concrete workflow, not just listed abstractly.
A hub-and-spoke diagram showing UMLS as the connective layer, with SNOMED CT, LOINC, MeSH, RxNorm, CPT, ICD-10-CM, HPO, Gene Ontology, MedDRA, and others radiating out — visually reinforcing that UMLS's CUIs are what tie disparate vocabularies together.
Nine terminology cards, each with what it standardizes and its primary data domain (clinical, lab, literature, drugs, procedures, genomics, safety) so a viewer can quickly map "if I'm capturing X kind of data, this is the relevant terminology."
A "why it matters" section explicitly walking through capture → structure → interoperability → metadata → curation, tying the terminologies back to the learning objective's own framing.
A few things I'd flag or that you might want to adjust:
I picked SNOMED CT, LOINC, MeSH, RxNorm, CPT, ICD-10-CM, HPO, Gene Ontology, and MedDRA as the "core nine" — UMLS actually integrates 200+ source vocabularies, so if there's a specific subset your course emphasizes (e.g., you also want NCI Thesaurus, DSM-5, or OMIM as full cards rather than just hub nodes), I can swap those in.
Want me to add a version with real question-based annotations tailored to a specific research use case (e.g., a multi-site clinical trial or an EHR-based cohort study) instead of the general framework?



Some GenerativeAl-leveraged

Visualizations...

AFPLIED ANNOTATION - USE CASE

Two Kidney
Cohorts, One
Semantic Layer

APOL1 - HIV
Modification - Renal
Adverse Events

A question-driven walkthrough of how
standardized codes let you define cohorts, layer
genetic risk, moderate it by HIV status, and capture

Claude Opus’s extended representations
of kidney use case across objectives 1-2

— DEFINING THE TWO COHORTS

Cohort A —
At Risk

Susceptible, not

yet diagnosed
Q: "Who is at risk but
undiagnosed?”
Identify by risk factors &
surveillance labs rather
than a disease code. e.g.
hypertension (SNOMED
38341003 / ICD-16 118),
reduced eGFR trend, family
history — without a CKD
diagnosis code present.

RISK STRATIFICATION

Cohort B —

Diagnosed
+ Treated
Active

managem ent

Q: "Who has CKD and is
being actively treated?”
Diagnosis: CKD (SNOMED
7069044004 / ICD-18
N18.x) or FSGS (SNOMED
236407063). Treatment

signals: dialysis procedure
(CPT 90935/98999),

RAAS-inhibitor drug
exposure (RxNorm).

DIAGNOSED / TREATED

renal adverse events consistently — from capture to Codes shown are representative illustrations of code type, not a

curation. validated value set — production cohorts require curated, versioned
value sets (e.g. via NLM VSAC).



Presenter Notes
Presentation Notes
I added a second portrait page to the poster carrying the full use-case annotation, structured as the question-driven walkthrough you asked for. Here's what's on it and the reasoning behind each design choice:
The two cohorts are defined the way they actually differ semantically: Cohort A (at-risk) is identified by absence of a diagnosis code plus presence of risk factors and surveillance labs, while Cohort B (diagnosed + treated) is identified by diagnosis codes plus treatment signals (dialysis CPT, RAAS-inhibitor RxNorm exposure). That contrast is itself a teaching point — "at risk" is a harder thing to code than "diagnosed."
Layer 1 (APOL1 added risk) walks gene → variant → genotype → phenotype, because each needs a different coding system and each carries a lesson. I used the verified identifiers: the G1 allele is defined by rs73885319 (p.Ser342Gly) and rs60910145 (p.Ile384Met), and G2 by the indel rs71785313 (p.NYK388K/Asn388_Tyr389del). The key annotation point is zygosity: the high-risk genotype is the presence of 2 risk alleles (G1/G1, G1/G2, or G2/G2), while 0 or 1 allele is low-risk, following autosomal recessive inheritance — so a flat "variant present" flag would destroy the signal.
Layer 2 (HIV as moderator) is framed as an effect modifier, not a covariate, because the evidence is that APOL1 risk variants are not pathogenic in the absence of a second trigger, and untreated HIV is a major one — with two risk alleles the reported odds ratio for HIVAN reaches roughly 29.2 in the United States and 89 in South Africa. That's why I split it into three coded facts (infection dx / viral control via LOINC+RxNorm / resulting HIVAN entity) — the treated-vs-untreated axis is what moderates risk, and a diagnosis code alone can't express it.
Layer 3 (MedDRA vs. other AE systems) is the contrast you specifically asked for, shown as three complementary lenses on the same event:
MedDRA answers "what happened, reportably" — with Acute renal failure (SMQ) providing narrow and broad search terms to retrieve cases across a safety database.
CTCAE adds the severity axis MedDRA lacks — it's the NCI grading system, and importantly CTCAE incorporates MedDRA terminology, with each CTCAE term mapped to a MedDRA Lowest Level Term and grouped by MedDRA System Organ Class, so they layer rather than compete.
KDIGO/SNOMED+LOINC holds the longitudinal clinical stage — the "crashing into dialysis" trajectory that safety terms don't track.
The payoff box makes the UMLS point explicit: one CUI lets a single proteinuria event carry its MedDRA PT, CTCAE grade, and SNOMED/LOINC values simultaneously.
One important caveat I built into the footnotes: I labeled the specific SNOMED/ICD/CPT/LOINC codes as representative examples of code type and role, not a validated value set. The genomic identifiers (HGNC:618, the three rsIDs, G1/G2) are exact from the literature, but the clinical/billing codes are illustrative — a real study would need curated, versioned value sets (e.g., via NLM's VSAC). I'd strongly recommend not lifting those specific numeric codes into a production protocol without verification.
A couple of things you might want next: I can (1) swap the illustrative codes for a properly sourced VSAC-style value set if you tell me the target coding version, (2) turn Layer 3 into a side-by-side table showing the exact same event coded in all four systems, or (3) add a visual data-model/ER diagram showing how the genotype, HIV, and AE tables join on CUIs. Want any of those?



Some GenerativeAI-Ieveraged Claude Opus’s extended representations
of kidney use case across objectives 1-2

Visualizations...

R T — ___ LAYER 2 — MODERATED RISK: HIV STATUS AS EFFECT
T VARIANTS MODIFIER

APOL1 (Apolipoprotein L1) — identified by

HoNCr B AR G 8342 I s the Q: "Does HIV status change what the APOL1 genotype means for this person?”
m stable anchor a gene symbol alone can’t

guarantee (symbols get reused/renamed;

the HGNC ID does not). APOL1 high-risk genotype is often not pathogenic without a "second hit" — and
untreated HIV is one of the strongest kmown triggers. with two risk alleles pushing

Two risk alleles, coded to the base pair. the odds ratio for HIV-associated nephropathy (HIVAN) into the ~29-89 range in

The G1 allele is two linked missense SNPs — reported cohorts. 50 HIV is not a covarnate to footnote; it is an effect modifier the
rs73885319 (p.Ser342G |y) and rs60910145
(p.lle384Met); G2 is a 6-bp in-frame deletion,

rs71785313 (p.Asn388_Tyr389del). dbSNP

rsIDs give a system-independent handle; This requires three distinct coded facts, not one:
HGVS (p.Ser342Gly) states the exact

protein change; ClinVar records the clinical
interpretation. m Condition code — SNOMED 86486808 / I(D-18 B28.
Presence of the diagnosis.

Risk is recessive — the annotation must

data model must capture explicitly.

capture zygosity, not just presence. High- ) )

risk = 2 risk alleles (G1/G1, G1/G2, or Lab observation — HIV viral load (LOINC) + ART drug
G2/G2); low-risk = 0 or 1. A flat "APOL1 VIRAL CONTROL exposure (RxMorm). Treated/suppressed vs. untreated
variant present flag W(fum collapse a 3-30x is the axis that moderates risk — a diagnosis code
risk distinction; the coding scheme has to i

preserve allele count. alone can't express it.

HPO / SNOMED bridge genotype to HIVAN as a specific nephropathy concept (SNOMED),

observable disease. e.g. proteinuria (HPO e . i
THE HP :0000093), FSGS, collapsing distinct from generic CKD — preserving the gene =
LRI  glomerulopathy — so genomic and dlinical infection interaction downstream.

layers join on the same concept via UMLS
CUIs.



Presenter Notes
Presentation Notes
I added a second portrait page to the poster carrying the full use-case annotation, structured as the question-driven walkthrough you asked for. Here's what's on it and the reasoning behind each design choice:
The two cohorts are defined the way they actually differ semantically: Cohort A (at-risk) is identified by absence of a diagnosis code plus presence of risk factors and surveillance labs, while Cohort B (diagnosed + treated) is identified by diagnosis codes plus treatment signals (dialysis CPT, RAAS-inhibitor RxNorm exposure). That contrast is itself a teaching point — "at risk" is a harder thing to code than "diagnosed."
Layer 1 (APOL1 added risk) walks gene → variant → genotype → phenotype, because each needs a different coding system and each carries a lesson. I used the verified identifiers: the G1 allele is defined by rs73885319 (p.Ser342Gly) and rs60910145 (p.Ile384Met), and G2 by the indel rs71785313 (p.NYK388K/Asn388_Tyr389del). The key annotation point is zygosity: the high-risk genotype is the presence of 2 risk alleles (G1/G1, G1/G2, or G2/G2), while 0 or 1 allele is low-risk, following autosomal recessive inheritance — so a flat "variant present" flag would destroy the signal.
Layer 2 (HIV as moderator) is framed as an effect modifier, not a covariate, because the evidence is that APOL1 risk variants are not pathogenic in the absence of a second trigger, and untreated HIV is a major one — with two risk alleles the reported odds ratio for HIVAN reaches roughly 29.2 in the United States and 89 in South Africa. That's why I split it into three coded facts (infection dx / viral control via LOINC+RxNorm / resulting HIVAN entity) — the treated-vs-untreated axis is what moderates risk, and a diagnosis code alone can't express it.
Layer 3 (MedDRA vs. other AE systems) is the contrast you specifically asked for, shown as three complementary lenses on the same event:
MedDRA answers "what happened, reportably" — with Acute renal failure (SMQ) providing narrow and broad search terms to retrieve cases across a safety database.
CTCAE adds the severity axis MedDRA lacks — it's the NCI grading system, and importantly CTCAE incorporates MedDRA terminology, with each CTCAE term mapped to a MedDRA Lowest Level Term and grouped by MedDRA System Organ Class, so they layer rather than compete.
KDIGO/SNOMED+LOINC holds the longitudinal clinical stage — the "crashing into dialysis" trajectory that safety terms don't track.
The payoff box makes the UMLS point explicit: one CUI lets a single proteinuria event carry its MedDRA PT, CTCAE grade, and SNOMED/LOINC values simultaneously.
One important caveat I built into the footnotes: I labeled the specific SNOMED/ICD/CPT/LOINC codes as representative examples of code type and role, not a validated value set. The genomic identifiers (HGNC:618, the three rsIDs, G1/G2) are exact from the literature, but the clinical/billing codes are illustrative — a real study would need curated, versioned value sets (e.g., via NLM's VSAC). I'd strongly recommend not lifting those specific numeric codes into a production protocol without verification.
A couple of things you might want next: I can (1) swap the illustrative codes for a properly sourced VSAC-style value set if you tell me the target coding version, (2) turn Layer 3 into a side-by-side table showing the exact same event coded in all four systems, or (3) add a visual data-model/ER diagram showing how the genotype, HIV, and AE tables join on CUIs. Want any of those?



Some GenerativeAl-leveraged Visualizations...

Claude Opus’s extended representations
of kidney use case across objectives 1-2

__ LAYER 3 — RENAL ADVERSE EVENTS: MEDDRA VS. OTHER
SYSTEMS

Q: "How do we capture a kidney adverse event so it's both regulatory-reportable and
- . = e S S S
clinically gradable?” The same event — proteinuna, or acute decline "crashing into CAPTURE — CURATION, END TO END

dialysis” — gets encoded differently depending on the ceding system's purpose. They are
complementary, not interchangeable.

Genotype result, HIV labs, and renal events entered once, in coded

MedDRA
Regulatory f
safety

reporting

What it answers:
"What happened, in
reportable terms?"
Hierarchy (LLT — PT —
HLT — SOC) built for
pharmacovigilance.
Proteinunia & acute
kidney injury sit under
the Renal & urinary
SOC. Standardised
MedDRA Queries
(SMQs), e.g. Acute

CTCAE
NC| — severity
grading

What it answers: “"How
bad was it?"

Adds a Grade 1-5
severity scale MedDRA
lacks — e.g. proteinuria
graded by quantity, AKI
by creatinine rise.
CTCAE terms map to
MedDRA LLTs, so
severity and
reportability travel
together rather than
competing.

KDIGO /
clinical
SNOMED +

LOINC staging

What it answers:
"What's the clinical
stage & trajectory?"
"Crashing into dialysis”
= a KDIGO AK] stage /
ESKD event, captured as
SNOMED conditions +
LOINC labs (eGFR,
creatinine, urine
albumin-creatinine
ratio) over time — the
longitudinal picture

CAPTURE

HARMONIZE

form (dbSNP/HGVS, LOINC, SNOMED, MedDRA) at the source.

UMLS CUIs reconcile "proteinuria” whether it arrived as an HPO
term, a MedDRA PT, or a SNOMED finding — and align both
cohorts to one schema.

Model the interaction: APOL1 high-risk genotype x HIV
suppression status x graded renal-event outcome — each an
explicit, computable variable.

renal failure (SMQ),

retrieve all related cases

across a safety ECL’]'L‘;’,'C;L'LDS'T'ELE Versioned value sets + semantic metadata make the dataset FAIR
CURATE and auditable — reproducible across sites and re-usable for the

next question.

safety terms don't hold.
ADDS SEVERITY AXIS

database.

VERBATIM —
REPORTABLE TERM

UMLS is what makes these coexist. A single proteinuria
event carries its MedDRA PT (report it), CTCAE grade (rate
_ it), and SNOMED/LOINC values (track it) — all linked
THE PAYOFF
through one UMLS CUL, so a query can move across
regulatory, severity, and clinical views of the same event
without re-abstracting the chart.



Presenter Notes
Presentation Notes
I added a second portrait page to the poster carrying the full use-case annotation, structured as the question-driven walkthrough you asked for. Here's what's on it and the reasoning behind each design choice:
The two cohorts are defined the way they actually differ semantically: Cohort A (at-risk) is identified by absence of a diagnosis code plus presence of risk factors and surveillance labs, while Cohort B (diagnosed + treated) is identified by diagnosis codes plus treatment signals (dialysis CPT, RAAS-inhibitor RxNorm exposure). That contrast is itself a teaching point — "at risk" is a harder thing to code than "diagnosed."
Layer 1 (APOL1 added risk) walks gene → variant → genotype → phenotype, because each needs a different coding system and each carries a lesson. I used the verified identifiers: the G1 allele is defined by rs73885319 (p.Ser342Gly) and rs60910145 (p.Ile384Met), and G2 by the indel rs71785313 (p.NYK388K/Asn388_Tyr389del). The key annotation point is zygosity: the high-risk genotype is the presence of 2 risk alleles (G1/G1, G1/G2, or G2/G2), while 0 or 1 allele is low-risk, following autosomal recessive inheritance — so a flat "variant present" flag would destroy the signal.
Layer 2 (HIV as moderator) is framed as an effect modifier, not a covariate, because the evidence is that APOL1 risk variants are not pathogenic in the absence of a second trigger, and untreated HIV is a major one — with two risk alleles the reported odds ratio for HIVAN reaches roughly 29.2 in the United States and 89 in South Africa. That's why I split it into three coded facts (infection dx / viral control via LOINC+RxNorm / resulting HIVAN entity) — the treated-vs-untreated axis is what moderates risk, and a diagnosis code alone can't express it.
Layer 3 (MedDRA vs. other AE systems) is the contrast you specifically asked for, shown as three complementary lenses on the same event:
MedDRA answers "what happened, reportably" — with Acute renal failure (SMQ) providing narrow and broad search terms to retrieve cases across a safety database.
CTCAE adds the severity axis MedDRA lacks — it's the NCI grading system, and importantly CTCAE incorporates MedDRA terminology, with each CTCAE term mapped to a MedDRA Lowest Level Term and grouped by MedDRA System Organ Class, so they layer rather than compete.
KDIGO/SNOMED+LOINC holds the longitudinal clinical stage — the "crashing into dialysis" trajectory that safety terms don't track.
The payoff box makes the UMLS point explicit: one CUI lets a single proteinuria event carry its MedDRA PT, CTCAE grade, and SNOMED/LOINC values simultaneously.
One important caveat I built into the footnotes: I labeled the specific SNOMED/ICD/CPT/LOINC codes as representative examples of code type and role, not a validated value set. The genomic identifiers (HGNC:618, the three rsIDs, G1/G2) are exact from the literature, but the clinical/billing codes are illustrative — a real study would need curated, versioned value sets (e.g., via NLM's VSAC). I'd strongly recommend not lifting those specific numeric codes into a production protocol without verification.
A couple of things you might want next: I can (1) swap the illustrative codes for a properly sourced VSAC-style value set if you tell me the target coding version, (2) turn Layer 3 into a side-by-side table showing the exact same event coded in all four systems, or (3) add a visual data-model/ER diagram showing how the genotype, HIV, and AE tables join on CUIs. Want any of those?



Some Generative Al-leveraged Visualizations...  Claude Opus’s extended representations

Prompt —

Sure, could you please supplement
this with a real question-based
annotation use case that entails
individuals of two cohorts: those at
risk of kidney disease and those
diagnosed with kidney disease with
active treatment, layering on specific
use of semantics and ontologies
relevant to added risk due to APOL1
gene variants, modified/moderated
risk due to HIV status, and multi-
system coding of kidney-related
adverse events (like proteinuria or
'crashing into dialysis' kidney failure)
that contrast MedDRA with use of
other adverse-event-semantic coding
systesm? Thanks

of kidney use case across objectives 1-2

Reply-text from the Large Language Model

Let me research the specifics so the annotations are accurate — APOL1 coding, the HIV interaction, and the adverse-event coding systems that contrast with MedDRA.
Web_search

Web_search

Now let me get the specifics on APOL1 variant coding identifiers (dbSNP rsIDs, HGVS, ClinVar) and the adverse-event coding systems that contrast with MedDRA for kidney
events.

Web_search

Web_search

| have what | need. Let me get the precise APOL1 variant identifiers (rsIDs/HGNC) so the genomic coding annotation is exact.

Web_search

Web_search

I now have precise, verified codes for all the layers. Let me add a second page/panel to the poster with the full use-case annotation.

UMLS Terminologies: From Capture to Curation

Interactive artifact - Version 2

| added a second portrait page to the poster carrying the full use-case annotation, structured as the question-driven walkthrough you asked for. Here's what's on it and the
reasoning behind each design choice:

The two cohorts are defined the way they actually differ semantically: Cohort A (at-risk) is identified by absence of a diagnosis code plus presence of risk factors and
surveillance labs, while Cohort B (diagnosed + treated) is identified by diagnosis codes plus treatment signals (dialysis CPT, RAAS-inhibitor RxNorm exposure). That contrast
is itself a teaching point — "at risk" is a harder thing to code than "diagnosed."

Layer 1 (APOL1 added risk) walks gene = variant - genotype - phenotype, because each needs a different coding system and each carries a lesson. | used the verified
identifiers: the G1 allele is defined by rs73885319 (p.Ser342Gly) and rs60910145 (p.lle384Met), and G2 by the indel rs71785313 (p.NYK388K/Asn388_Tyr389del). The key
annotation point is zygosity: the high-risk genotype is the presence of 2 risk alleles (G1/G1, G1/G2, or G2/G2), while 0 or 1 allele is low-risk, following autosomal recessive
inheritance — so a flat "variant present" flag would destroy the signal.

Layer 2 (HIV as moderator) is framed as an effect modifier, not a covariate, because the evidence is that APOL1 risk variants are not pathogenic in the absence of a second
trigger, and untreated HIV is a major one — with two risk alleles the reported odds ratio for HIVAN reaches roughly 29.2 in the United States and 89 in South Africa. That's
why [ split it into three coded facts (infection dx / viral control via LOINC+RxNorm / resulting HIVAN entity) — the treated-vs-untreated axis is what moderates risk, and a
diagnosis code alone can't express it.

Layer 3 (MedDRA vs. other AE systems) is the contrast you specifically asked for, shown as three complementary lenses on the same event:

. MedDRA answers "what happened, reportably" — with Acute renal failure (SMQ) providing narrow and broad search terms to retrieve cases across a safety
database.

. CTCAE adds the severity axis MedDRA lacks — it's the NCI grading system, and importantly CTCAE incorporates MedDRA terminology, with each CTCAE term
mapped to a MedDRA Lowest Level Term and grouped by MedDRA System Organ Class, so they layer rather than compete.

. KDIGO/SNOMED+LOINC holds the longitudinal clinical stage — the "crashing into dialysis" trajectory that safety terms don't track.

The payoff box makes the UMLS point explicit: one CUI lets a single proteinuria event carry its MedDRA PT, CTCAE grade, and SNOMED/LOINC values simultaneously.

One important caveat | built into the footnotes: | labeled the specific SNOMED/ICD/CPT/LOINC codes as representative examples of code type and role, not a validated
value set. The genomic identifiers (HGNC:618, the three rsIDs, G1/G2) are exact from the literature, but the clinical/billing codes are illustrative — a real study would need
curated, versioned value sets (e.g., via NLM's VSAC). I'd strongly recommend not lifting those specific numeric codes into a production protocol without verification.

A couple of things you might want next: | can (1) swap the illustrative codes for a properly sourced VSAC-style value set if you tell me the target coding version, (2) turn
Layer 3 into a side-by-side table showing the exact same event coded in all four systems, or (3) add a visual data-model/ER diagram showing how the genotype, HIV, and AE
tables join on CUIs. Want any of those?


Presenter Notes
Presentation Notes
I added a second portrait page to the poster carrying the full use-case annotation, structured as the question-driven walkthrough you asked for. Here's what's on it and the reasoning behind each design choice:
The two cohorts are defined the way they actually differ semantically: Cohort A (at-risk) is identified by absence of a diagnosis code plus presence of risk factors and surveillance labs, while Cohort B (diagnosed + treated) is identified by diagnosis codes plus treatment signals (dialysis CPT, RAAS-inhibitor RxNorm exposure). That contrast is itself a teaching point — "at risk" is a harder thing to code than "diagnosed."
Layer 1 (APOL1 added risk) walks gene → variant → genotype → phenotype, because each needs a different coding system and each carries a lesson. I used the verified identifiers: the G1 allele is defined by rs73885319 (p.Ser342Gly) and rs60910145 (p.Ile384Met), and G2 by the indel rs71785313 (p.NYK388K/Asn388_Tyr389del). The key annotation point is zygosity: the high-risk genotype is the presence of 2 risk alleles (G1/G1, G1/G2, or G2/G2), while 0 or 1 allele is low-risk, following autosomal recessive inheritance — so a flat "variant present" flag would destroy the signal.
Layer 2 (HIV as moderator) is framed as an effect modifier, not a covariate, because the evidence is that APOL1 risk variants are not pathogenic in the absence of a second trigger, and untreated HIV is a major one — with two risk alleles the reported odds ratio for HIVAN reaches roughly 29.2 in the United States and 89 in South Africa. That's why I split it into three coded facts (infection dx / viral control via LOINC+RxNorm / resulting HIVAN entity) — the treated-vs-untreated axis is what moderates risk, and a diagnosis code alone can't express it.
Layer 3 (MedDRA vs. other AE systems) is the contrast you specifically asked for, shown as three complementary lenses on the same event:
MedDRA answers "what happened, reportably" — with Acute renal failure (SMQ) providing narrow and broad search terms to retrieve cases across a safety database.
CTCAE adds the severity axis MedDRA lacks — it's the NCI grading system, and importantly CTCAE incorporates MedDRA terminology, with each CTCAE term mapped to a MedDRA Lowest Level Term and grouped by MedDRA System Organ Class, so they layer rather than compete.
KDIGO/SNOMED+LOINC holds the longitudinal clinical stage — the "crashing into dialysis" trajectory that safety terms don't track.
The payoff box makes the UMLS point explicit: one CUI lets a single proteinuria event carry its MedDRA PT, CTCAE grade, and SNOMED/LOINC values simultaneously.
One important caveat I built into the footnotes: I labeled the specific SNOMED/ICD/CPT/LOINC codes as representative examples of code type and role, not a validated value set. The genomic identifiers (HGNC:618, the three rsIDs, G1/G2) are exact from the literature, but the clinical/billing codes are illustrative — a real study would need curated, versioned value sets (e.g., via NLM's VSAC). I'd strongly recommend not lifting those specific numeric codes into a production protocol without verification.
A couple of things you might want next: I can (1) swap the illustrative codes for a properly sourced VSAC-style value set if you tell me the target coding version, (2) turn Layer 3 into a side-by-side table showing the exact same event coded in all four systems, or (3) add a visual data-model/ER diagram showing how the genotype, HIV, and AE tables join on CUIs. Want any of those?



Data Capture: RE-tooled by IRP teams for VARIED use

Leverage NIH Informatics Resources (NIDDK’s, & CBIIT & CRISPI & BRICS), via REDCap, capacity to
take advantage of interoperability W|th CRIS/BTRIS and other EHRs, via FHIR / TEFCA!

Biomedical Research

B R I cs Informatics Computing System

An Enterprise Solution

il

Al Powered RedCap to BRICS
Formatting of Data

Al Powered Data Mapping and
Transformation (DMT) Tool

iis

Elements
(HHS access required)

Automated Information Extraction

from Clinical notes

AGE SEX PROBLEM

Patientis a 65-year-old male  with a history of type 2 diabetes mellitus and

PROBLEM

hypertension

PROBLEM

chest pain  and

PROBLEM

He presented to the ED complaining of shortness

PROBLEM NEGATED  NEGATED

chills or cough Vital signs: BP 148/92 mmHg

NEGATED VITAL SIGN

of breath for 2 days. Denies fever ,

VITAL SIGN VITALSIGN VITAL SIGN

HR88bpm , Temp98.6°F , Sp0297% on room air.
Automated Clinical Concept Extraction
Structured Output (Extracted Concepts)
Concept Category Status Value / Details
65-year-old AGeE Affirmed 65 years
Male SEX Affirmed Male
Type 2 diabetes mellitus PROBLEM Affirmed -
Hypertension PROBLEM Affirmed —
Chest pain PROBLEM Affirmed -
Shortness of breath PROBLEM Affirmed Duration: 2 days
Fever NEGATED Negated —
Chills NEGATED Negated -
Cough NEGATED Negated -
BP 148/92 mmHg VITALSIGN Affirmed 148/92 mmHg
HR 88 bpm VITALSIGN Affirmed 88 bpm
Temp 98.6 °F VITALSIGN Affirmed 98.6 °F
$p02 97% VITAL SIGN Affirmed 97% on room air

(Beta Version)
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AIMSA4DE: Artificial Intelligence
Meaningful Search for Data Elements

Part 11 Compliance

REDCap

Clinical Data Warehouse

Nightly cohort
data feed

= =

— pyter

E - &
Al & Analytics

AEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

C R I S pl Clinical Research Informatics
B Supporting Principal Investigators

b t‘

standard

AI/LLM integration tools
for IRP researchers

REDCap'

%
"
Enhanced Web Presence 42" CRISPIREDCap

U & Public Site) ¢% Roundtable
*o%

REDCa

Research Electronic Data Capture

CRISPI REDCap *
FT P

CRISPI REDCap

Nightly REDCap
project data feed
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Power BI
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Federated Logons )

National Library of Medicine

Lister Hill National Center for Biomedical Communications

LHC FHIR Tools

Tools, widgets, and services for applications using the HL7® FHIR® .

P

Data Warehouse

SQL Query Reformat & !
Upload |

Old workflows for EHR to EDC data enw

- Manual data entry

== |

Flat file

«# REDCap Clinical Data Interoperability Services

Cheng AG, Duda SN, Tayior R, Delacqua F, Lewis AA, Bosler T, Johnson KB, Harris PA. REDCap on FHIR: Clinical Data Interoperability Services. Journal of Biomedical

Informatics. 2021 Sep 1121103871

TEFCA=Trusted Exchange Framework & Common Agreement

The Office of the National Coordmator} \
Health Information Technology

Participants

C NS (:|
Subparticipants  (

X
7
\
’

«———— ONC defines overall policy and

certain governance requirements.

RCE provides oversight and
governing approach for QHINs.

Qualified Health Information
Networks (QHINs) connect
directly to each other to facilitate
nationwide interoperability.

Each QHIN connects Participants,
which connect Subparticipants.


https://lhcforms.nlm.nih.gov/

INTRAMURAL Extra Slide: Leveraging Extant Tools When Planning Data Collection

Biomedical Translational Research Informatics System ( ) has over

experience in leveraging terminologies in ‘entity dictionaries’...recently ‘ontologies’
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https://nih.sharepoint.com/:b:/r/sites/NIDDK-ONCCollaborations/Shared%20Documents/NIDDK%20Coordination%20with%20NCI%20BTEP/Biostatistics%20Webinar%20Series/Principles%20of%20Data%20Collection%20%26%20Management/BTRIS--Guide%20to%20Server-Based%20Data%20Extraction%20Version%204.0%20Release%202021-09-01.pdf?csf=1&web=1&e=UMroo2
https://pmc.ncbi.nlm.nih.gov/articles/PMC4026354/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4419915/

Slides from prior talks in

webinar series, to follow
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2. To outline steps to create detailed data collection plans which fulfill regulatory
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3. To identify principled approaches to data collection and management.
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https://nih.sharepoint.com/:f:/r/sites/NIDDK-ONCCollaborations/Shared%20Documents/NIDDK%20Coordination%20with%20NCI%20BTEP/Biostatistics%20Webinar%20Series/Additional%20Materials-KWilkins%20webinars?d=w03a894db27bf4313851100039921f0fb&csf=1&web=1&e=z3CuUR
https://doi.org/10.54900/8m9by-kfy03
https://upstream.force11.org/the-time-is-now-vertical-interoperability-between-research-tools-an-essential-enabler-for-the-fairification-of-data/
https://upstream.force11.org/the-time-is-now-vertical-interoperability-between-research-tools-an-essential-enabler-for-the-fairification-of-data/
https://upstream.force11.org/the-time-is-now-vertical-interoperability-between-research-tools-an-essential-enabler-for-the-fairification-of-data/
https://upstream.force11.org/the-time-is-now-vertical-interoperability-between-research-tools-an-essential-enabler-for-the-fairification-of-data/
https://upstream.force11.org/the-time-is-now-vertical-interoperability-between-research-tools-an-essential-enabler-for-the-fairification-of-data/
https://upstream.force11.org/the-time-is-now-vertical-interoperability-between-research-tools-an-essential-enabler-for-the-fairification-of-data/
https://doi.org/10.54900/8m9by-kfy03
https://doi.org/10.54900/8m9by-kfy03
https://doi.org/10.54900/8m9by-kfy03
https://cbiit.webex.com/webappng/sites/cbiit/recording/ae6071ed54054ee9a9e7dcec0834f6ba/playback
https://cbiit.webex.com/webappng/sites/cbiit/recording/ae6071ed54054ee9a9e7dcec0834f6ba/playback
https://cbiit.webex.com/webappng/sites/cbiit/recording/ae6071ed54054ee9a9e7dcec0834f6ba/playback

From Research Study Design to Usable Data:
Additional Slides For Reference/Further Details

ADDITIONAL SLIDES TO ROUND OUT PRACTICAL SIDES of objectives

Find MORE resources within our g ok

Webinar Objectives &
1. To delineate features of REDCap to support project management for

research studies (e.g., how different types of studies [longitudinal vs
cross-sectional etc] can be designed).

2. To outline steps to create detailed data collection plans which fulfill
regulatory requirements.

3. To identify principled approaches to data collection and management.
4. To explain the connections between research rigor and reproducibility.

Explore slides to address residual questions, YET feel free to follow up

via email: wiLKINSKJ@NIDDK.NIH.GO


https://nih.sharepoint.com/:f:/r/sites/NIDDK-ONCCollaborations/Shared%20Documents/NIDDK%20Coordination%20with%20NCI%20BTEP/Biostatistics%20Webinar%20Series/Additional%20Materials-KWilkins%20webinars?d=w03a894db27bf4313851100039921f0fb&csf=1&web=1&e=z3CuUR

From Research Study Design to Usable Data:

Upfront Plans per FAIR Guiding Principles

Guiding Principles stemming from FAIR data principles, dating to 2016:

- What does FAIR mean tor research data fm_me_cqamamt? é \ F
_ | indable

-  QUITEABII, yet let's give you eacn a starting poin

- Whole courses at NIH Library on this, AND NLM has open tutorials Accessible
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an readily rPONf/o ad by ReE-using existing
OON'HCDE a Interoperability Stands m/ % nhteroperable

R

@ Repository
"¢ B crcorea o » Common Data Elements (CDEs)
. Accelerate Research
: Common Data Models ( real world data ) ’\ R o]
S Data Exchange/Interchange Standards \— eusable

Office of Data Science Strategy httDS//dataSClenCenlh QOV/ 2025'30 StrateCIIC D/an



Presenter Notes
Presentation Notes
FAIR stands for Findable, 
	Accessible, 
	Interoperable and 
	Reusable. 


https://www.go-fair.org/fair-principles/
https://www.nature.com/articles/sdata201618
https://www.nlm.nih.gov/oet/ed/cde/tutorial/02-200.html
https://datascience.nih.gov/data-ecosystem
https://datascience.nih.gov/
https://datascience.nih.gov/nih-strategic-plan-data-science
https://datascience.nih.gov/nih-strategic-plan-data-science
https://datascience.nih.gov/nih-strategic-plan-data-science
https://datascience.cancer.gov/news-events/blog/semantics-series-deep-dive-common-data-elements
https://datascience.nih.gov/fhir-initiatives/resources/cdmcatalog
https://datascience.nih.gov/fhir-initiatives/resources/cdmcatalog
https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence
https://datascience.nih.gov/fhir-initiatives/introduction-to-fhir-for-research
https://www.fda.gov/industry/study-data-standards-resources/study-data-submission-cder-and-cber

From Research Study Design to Usable Data:

FAIR Guiding Principles, relative to Al

Guiding Principles stemming from FAIR data principles, updated to 2025

What does FAI/R mean tor downstream research ¢

ata re-use?

Some metla-researcners say, rindable AND Al-Ready as FAIR'
Macnine learning community proposed the Croissant Metadata standard ror this®

Unveil basic connections Disruptive Al approaches

Has, in turn, led to AI models becoming FAIR=> wwwiiaimei  ranaimosns

cyberinfrastructure
Scientific visualization &
| I I t accelerated computing
& “ﬁ \ “‘ - r
s 1 NI/

enable and accelerate
/ ﬁ scientific discovery
F/A\/F) // / F)EQ J [Q / ( fj [f,:// [ COVERED BY MATT & SAI Large scalesmemlflc facilities

Autonomous
Al-driven
discovery Scientific data infrastructure
&
Leadership class computing facilities

FAIR Data

Data facllmes

e X

Al learns to describe natural phenomena bridging the gap between approximate

' models & simulations and experimental data

\ 7 T N s AT ‘ Qb - NADNC DA 4N 2> AT ‘ = » ] =

LINICAL DATA ACQUISITION STANDARDS HARMONIZATION (CDASH) E-CRFS

Workflows connect disparate data and computing resources to enable
autonomous scientific discovery


Presenter Notes
Presentation Notes
FAIR stands for Findable, 
	Accessible, 
	Interoperable and 
	Reusable. 


https://www.go-fair.org/fair-principles/
https://www.nature.com/articles/s41597-022-01712-9
https://cbiit.webex.com/webappng/sites/cbiit/recording/ae6071ed54054ee9a9e7dcec0834f6ba/playback
https://cbiit.webex.com/webappng/sites/cbiit/recording/ae6071ed54054ee9a9e7dcec0834f6ba/playback
https://cbiit.webex.com/webappng/sites/cbiit/recording/ae6071ed54054ee9a9e7dcec0834f6ba/playback
https://cbiit.webex.com/webappng/sites/cbiit/recording/ae6071ed54054ee9a9e7dcec0834f6ba/playback
https://cbiit.webex.com/webappng/sites/cbiit/recording/ae6071ed54054ee9a9e7dcec0834f6ba/playback
https://cbiit.webex.com/webappng/sites/cbiit/recording/ae6071ed54054ee9a9e7dcec0834f6ba/playback
https://cbiit.webex.com/webappng/sites/cbiit/recording/ae6071ed54054ee9a9e7dcec0834f6ba/playback

APPENDIX FOR FURTHER LEARNING RESOURCES

APPENDIX on REDCap: add’l slides

QEDCa

Research Electronic Data Capture

P



From Research Study Design to Usable Data:

Take Home Examples on Guiding Principles
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Presenter Notes
Presentation Notes
To be fleshed out per YouTube of Paul Harris at CDE Workshop


You could leverage a very broad user community
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Fromn REDCap founder Paul Harris presentation in March 2024



https://youtu.be/Y1BIFBMoBj4?t=4963

Shared Library

Leverage user community:
T ST Regulatory Compliance

Type: I Consortium Activity

Minimum downloads: EI

Recent additions:

Cheng A, et al Creating and Disseminating CDASH Harmaonization

Tournal ey Electronic Case Report Forms on the REDCap Shared Data Instrument
1 2 3 > Clinical Thata Manageemeni Library, owrnal of the Society for a3l Data Management. 2022;
201} 7, pp. 1-5. DOL: httpsiddoiorgs 7912/ jscdm. 172
Found 54 results matching your search Didn't find what you were looking for? Suggest a validated instrument for library inclusion
Title Downloads
> CDISC|CDASHIG v2.1|Adverse Events - ) ~DISC CDACSE 123
C Verts ORIGINAL RESEARCH
» CDISC|CDASHIG v2.1(Clinical Events -ONVEr L J 2L CUAD rJ 48
> CDISCICDASHIG v2.1|Concomitant Medications eCRF instrument 103 Creating and Disseminating CDASH Harmonization
> CDISCICDASHIG v2.1|Death Details metadata into REDCap * Electronic Case Report Forms on the REDCap Shared
-GV W@ VY Nk - C .
» CDISC|CDASHIG v2.1|Demographics licti ) . T 182 Data Instrument Library
apoat data dictionaries for
» CDISC|CDASHIG v2.1|Disposition Udid GILlIoNarico 19 56 N . ;
I IDisp . Alex C. Cheng’, Rhonda Facile!, John Owen', Richard Marshall’, Kathleen Mellars',
» CDISC|CDASHIG v2.1|Drug Accountability Horizontal - Dispensed Amount r]fj B D | J r DOSeé O f 25 Man Kenneciy‘, Brenda L. Minor”, Kyle Mcgufﬁn‘ and Paul Harris®
S = Ul j =
> CDISC|CDASHIG v2.1|Drug Accountability Horizontal - Returned Amount ¥ S . © 19
» CDISCICDASHIG v2.1|Drug Accountability Vertical 11T JrJ J ] I/J | 5 cl CJ O JrJ LION 25 Introduction: A guiding principle behind the development and deployment of the REDCap data management
’ 9 > on e platform has always included attention to workflow design that allows easy implementation of best
» CDISC|CDASHIG v2.1|ECG Test Results - Central Reading all CJ LJ S Qf C _DJ—‘J j_J 26 practices for clinical and translaticnal researchers. CDISC standards such as CDASH have helped the
X clinical research community improve the efficiency, actionability, and guality of their clinical trials data,
» CDISCICDASHIG v2.1|ECG Test Results - Local Reading instruments IU/ 31 but have had limited uptake among the academic institutions.
» CDISCICDASHIG v2.1IEx Collected mn o S 36 Objective: To create a scalable methodology to convert CDISC CDASH electronic case report forms
| N Exposure as Golecte oL - ! -y B ACrACe (eCRFs) instrument metadata into REDCap data dictionaries for the purpose of simplifying adoption and
» CDISC|CDASHIG v2.1|Findings About Events or Interventions researci teatmns aCrodss 29 use of CDASH instruments by research teams across the REDCap Consortium.
" Y o S S ) o Implementation: We have used our replicable methods to translate metadata from 34 CDASH Foundational
» CDISC|CDASHIG v2.1|Healthcare Encounters tNneé Ke _D C z) JQ C DNSOrTIUImss eCRFs and 20 CDASH Crohn's Disease eCRFs into REDCap eCRF metadata and have made these instruments
) . o available in the REDCap Shared Data Instrument Library for widespread sharing and uptake across the
> CDISCICDASHIG v2.1|Inclusion/Exclusion Criteria 85 REDCap Consortium. Users can import the standardized eCRFs directly into their REDCap projects for
» CDISC|CDASHIG v2.1|Laboratory Test Results - Central Processing 41 immediate use in clinical trial data collection. o o
Conclusion: Disseminating CDISC standards through the REDCap community will increase the accessibility
» CDISC|CDASHIG v2.1|Laboratory Test Results - Local Processing 51 of these standards for academic medical centers. Having academic clinical researchers using CDISC
standards may lead to more research datasets that interoperate with pharmaceutical sponsored trials,
> CDISC|CDASHIG v2.1|Log Form Prompt 29 and more discoveries from secondary use of clinical research data.
» CDISC|CDASHIG v2.1|Medical History 93
» CDISC|CDASHIG v2.1|Microbiology Specimen Central Processing 18

2 3 ==

From REDCap founder Paul Harris presentation in March 2024



https://youtu.be/Y1BIFBMoBj4?t=4963
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Ease of CRF development (1)
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http://dx.doi.org/10.1016/j.jbi.2012.10.006
https://youtu.be/Y1BIFBMoBj4?t=4963

PROMIS® (Patient-Reported Outcomes
Measurement Information System), part of

HealthMeasures

TRANSFORMING HOW HEALTH IS MEASURED

A

Leverage user community:
Ease of CRF development (2)

|
mwe—— Example Reproducible-by-design CRF

Keyword search: | promis | Search options:

N Language - All - ~
| Search the library Type: | Consortium Activity
Minimum downloads: [0 | L. 3 '
development via REDCap, re-use participant-
1 23 456 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 >>

ported outcomes instruments via PROMIS

Found 1869 results matching your search Didn't find what you were looking for? Suggest a validated instrument for library inclusion r

Title Downloads
» PROMIS-29+2 Profile/Battery v2.1 (PROPr)  [Battery] 204 » -y | | ' - > B
Orfomar” NIH Phenotype eXplorer Toolkit
» PROMIS - 29 Profile/Battery v2.0  [Battery] 499 - - \ — - MY SJ\) — %)
» PROMIS - 43 Profile v2.0 (Spanish) 15 s (F | - | °
T : 3
ol iy W » |f not NIH Toolbox®) MEP h e n X Toolkit
» PROMIS - 57 Profile v2.0 (Spanish) 19
» PROMIS - 57 Profile/Battery v2.0  [Battery] 62 | Shared Library |
Keyword search: ‘ phenx ‘ Search options: |_search

» PROMIS Item Bank v1.0 - Trastornos del Suefio - Cuestionario Abreviado 6a 6 R Language Al | Library Metrics |

Search the library Type | Consottium Activity |
» PROMIS Item Bank v1.0 - Trastornos del Suefio - Cuestionario Abreviado 8a 4 Minimum downloads: [0 |

Recent additions: — -
» PROMIS Item Bank v1.1 - Trastorno Emocional - Enojo 6 SN () i
Found 1 results matching your search Didn't find what you were looking for? Suggest a validated instrument for library inc}
» PROMIS Item Bank v1.1- Efectos del Dolor 16 Title Downl
» PROMIS Item Bank v1.2 - Capacidad de Funcionamiento Fisico 15 M ;"P:e"x I R S ) o
etails:
A i 1ol . ; 3 < Institution: REDLOC W wana

» PROMIS Item Bank v2.0 - Aislamiento social - Cuestionario abreviado 4a 18 Description: The PhenX Toolkit prnvldas standard measures related to complex diseases, -

PROMIS, Patient-Reported Outcomes Measurement Information System, & the

PROMIS logo are marks owned by the U. S. Department of Health & Human Services.

Differences between PROMIS Measures
Computer Adaptive Tests (CATs) versus Short Forms

*Many domains offer a computer adaptive test (CAT) and one or more short forms. Select that type of

measure that fits your needs and resources. Learn more>>
o CATs

«  Tailored selection of items for each respondent

+  Requires administration technology

»  High measurement precision across a wide range of symptom/function severity

. Short forms
»  All respondents answer all questions

»  No special administration technology needed

traits and Use of PhenX
facilitates combining data from a variety of studies, and makes it easy for
investigators to expand a study design beyond the primary research focus.
REDCap Instrument Zip files are provided by the RT| PhenX team to enable

use of PhenX measures in REDCap. Use of the PhenX Toclk\l with or without
other is solely the ibility of the U Please
review PhenX Toolkit guidance for additienal information.

https:iiwww phenxtoolkit org

NOTE: This is not an instrument but a third-party website that is "NOT* affiated with REDCap
in any way. The organization behind the website has made assurances that the instruments
distribiited on their website do not violate any copyright laws. However, neither REDCap nor
Vanderbill University nor the Institution hosting your REDCap project shall be held respansible
for the veracity of the foregoing statements, the conduct of PhenX Toolkit or for the content on
their website (hitps:/www.phenxtoolkit.org) In any manner whatscever.
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. Degree of measurement precision varies


https://youtu.be/Y1BIFBMoBj4?t=4963
https://www.healthmeasures.net/explore-measurement-systems/promis
https://www.phenxtoolkit.org/
https://www.healthmeasures.net/index.php?option=com_content&view=category&layout=blog&id=164&Itemid=1133
https://www.healthmeasures.net/index.php?option=com_content&view=category&layout=blog&id=164&Itemid=1133
https://www.healthmeasures.net/explore-measurement-systems/promis/intro-to-promis/differences-between-promis-measures
https://www.healthmeasures.net/explore-measurement-systems/promis/intro-to-promis/differences-between-promis-measures
https://www.phenxtoolkit.org/resources/redcap

Leverage user community:

Ease of CRF development (3)

& information Technology Manage View Collaborate Data Interchange @ Personalize

Conter for Blomedionl Infrmetics NIH

>>Favorites>>NCI Standard CRF's Repnroducible-b / r/rg /J n
isplay Values View -  Delivery Options -~  *Add to Guest User Cart

ymplate ¥4 4Rows 1..1300f 130 B 1 [0 Request

iew 1 Form Name Public ID | Version| Owned By REDCab. re-use Qf
|Adverse Event/Serious Adverse Event CTCAE v3 NCI Standard Template 2T4EB14 E:3-1'.:'1:! MCI Standarde o i o
Adversa EuenUSermus Advers-e Ever-t CTI’.‘:A.E vd NC! Standard Ternplata 3265657 3 IIJ NC.I Standardf /O N C/ - ,‘—(/ n f//‘[ g [ 0 m [” On
. AS L ’ (] U
= Adversa Evanl.fSermus Muer'se Evanl: CTCAE v4 D CDISC Alngnad MNCI Siandard Template EQEEEET 1 l’.‘l-ﬂ Nﬂl Siandard-
. ' Clas e = -~ e
AE:I_'I._.rEr;_e Event/Serious Adverse Event CTCAE Eg._u__t_:ms(: Aligned NCI s_tqndan:ﬁ Template EQF-I_il?EB 100 |NCI Eli‘tapd.ar_l:_i Data E f ements, at least
Adverse Evenu’Sennuq Adverse Event CTCAE v5.0 NCI Etandaﬂ:l Template 6081561 1 D{I MNCI E%and.ard=
Brief Pain Inl.rﬂnlc:rf -BPI CDISC Allgnen NCI Standard Template 7093187 |2.00 NCI Standards fQ r / / { / ‘c /\ s / verse
) —— - _— S . u— - - & 14U -l » |
Concomitant Medication ED]SC A.'Ilgn&d NCI Etandard Templatﬂ 6984232 |1.00 NCI Standards
=/ |Concomiant Madmalmn NCI Standard T&mplat& 2867231 |2.00  |NCI Standards /[:\/P'f/ 'S (/(/ ral P/P'[[/ eNLs
= |Consent CDISC Mgnﬂd NCI El.andard Terplate 6936999 1.00 MCI Standards
| for more on NCI CDEs, see its (NIH) Enterprise Vocabulary Services or EVS, esp. its Cancer Data Standards Registry or caDSR sites
J € = 0 5 cadsr-dev.cancer.govionadataHoma jsp r

Dentsd YWarzal gged i 10 NCIDSR De {Propct CODEMAF] (Work Ansa |

Defirs | Mansge Viw Coliaborsle  Adminisler | O bnleechangs  Pemonalize | Favories
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https://youtu.be/Y1BIFBMoBj4?t=4963

From Research Study Design to Usable Data:

Take Home on “Using REDCap for FAIR data”

)

BONUS pre-vetted starting points within Intramural Researcn Program F fJf
Inherent capacity to semantically search up COMMON DAIA ELEMENTS within R rD ,ap
o Some that—since 2020 Nir-wide criteria were set—are designated as NIA-ENDORSED! *

Tyou dont use REDLAD | oo

, _ i i e m National Institutes of Health
[ [ 'y CDEMaDDer tOOIkIt J ot Endorsed CDEs Accelerate Research
o Example of demograpnics. |iris* =

AddField | | Add Matrs of Fieks | | kmport from Feekd Bank |
- : :
n ’ ‘//_ ’ /‘ - ST 0% R Vinble telephone_t
MV
Phone number
n rr AdaFeld | A At w5 | | enport fram Bk

AddField | | Add Matris of Flekds | | bnport fram Fisld Bank |

P

—
m | -
- |_ PWDIE N o Research Electronic Data Capture
E-mail
[} F ’ /‘//_ ’ | _ddlFiekd | | Add Matr of Fiekia | | Emport from Fieki Bartk |
o R & W M vevinbk atheicy
Ethnicity
. F _{_ ‘{_‘ ’ J ‘ ( ’ _{_ / . O Higpanic or Latine  C) NOT Hgpanic or Latine ' Unkiown / Mot Reported "
L J resel
.Ml!ﬁlllll _Id!MItmcmFI:bG r-ngumrmr FEEIE;HI:!
5 M venable race
DACLC*® srhd
. AV o\ V] = ooica

“In the case of ‘Demographics’ be aware of Federal Government
ges in rnorllrmg Rac e/rrrlrnflr/ as specified in Statistical

Policy Directive #15's revision: hitps: llspd15reVI§IQn.ng[ In the event of NOT limited tirme, leading here, skip back to take-homes
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To be fleshed out per YouTube of Paul Harris at CDE Workshop

https://cdemapper.clinicalnlp.org/
https://github.com/BIDS-Xu-Lab/CDE-Mapping-Tool
https://spd15revision.gov/

From Research Study Design to Usable Data:

Take Home on “Using REDCap for FAIR data”

earch Hmﬂ m REDCa
IE JD within ReDC ~lp
i

}

You have pre-vetted starting point because of intramural Res

j\
Il

inherent capacity to semantically search up COMMON DAIA

o dome that—since 2020 NiF-wide cnitenia were set—are NIA-ENDORSED

m) National Institutes of Health
A \ Endorsed CDEs Accelerate Research

v Ve
= - n - r - n - T R % & MIH COE Beposhory ud. masens
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= ACA ] < | A} : ] ] [t aag] Sebeir & catahag of fiedds 1o seanch
T % veviabe - r

o B N8 Slavsilemtdows L 18

st Field |k Mhatr o Feiss | | ienpors from Fstd Bank | o AHAQ Ageiy For Hieathoare Resdanch and Qualey
F M vevinbie
L s External Formes  External Forms

e Field | Add Mt of Flekes | | import from Fesld Bank | % GROR Global Fare Diseases Patent tr“i ¥ D La P positony

L | 4 x Warible:
nnnnnnnn e # NE| Mational Epe insiaute
o NHLE Mal6RE] FEsr, LA S i | i

ootk f8 F s & NILHD Eemwor Kermechy Shriver Hatianal |nstiute of Thid Health and Human Dewkapmant
Email

e | | A Mt o s T 5 MIDW Hatond instinue on Drug Abuse
e o » bl atte
Ethnicity
) Hisp La 7 NOT Hispan T § N ported

:::::

s Add Mat Itbﬁl by from Fieid
ST R e
Race

QE DCap

rch Electronic Data Captur
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From Research Study Design to Usable Data

Take Home on “Using REDCap for FAIR data”

pre-vetted starting point bec

lm'merem capaclt/ [0 semantically search up COMMON DAIA ELE!

R
Contact Information and Demographics

o Example of demographics.

Al Feld | _Add Makres o Fiekis | | import From Feeld Bark |

IY MK Vorioble: first_rar
First Name
o Ak Bt o Fielss | | b suldd B
Y F M Varioble Lzt rame
Last Name
e | i atr of Fieics | | em Fukd ol
k * M Veviohle telephone_1

udal Field

actd tatr ot feies | | import from Fieid Barnk |

s + 3 veiohke amal
E-mail
At Field | | Add Matris of Fiekin | | import from Faskd Btk |
k) W voriohle athe

Hispanic or Lating O wot Hispanic or Latine ' Linknown / Not Reported

:::::

AdciField | | add matra: od Fiekss | | inport from Feesd Bank

RE DCap

Research Electronic Data Capture

ause of Intramural Kes

R fD rlp

f
j \ m) National Institutes of Health
Y= [— Li A Endorsed CDEs Accelerate Research

-ENDOR

Sherr & canabhag of felds [o seanch

o BIH COE Beposhory o

B N8 Slavsilemtdows L 18

Bl seaech M -Fradiorsed C0Es

o AHHL) Ageiy lor HiaBhiane Mesdanch and Quality

o Externad Formms  Extarnal Formse

o GRDR Globa! Fare Dissases Patent Fag iy Cata Reposicony

# MWE| Piatmnad Epe ingin

o NHLE Mal6RE| HEsr, LLAE §h

& NMICHD Eumie Kerreshy Shwiver Malianal |astiute of Thitd Heahh aad Hurmdn Deve lapmant

F MIDE Magionad insvne on Drug Abuse

Import from Field Rank

sing the Field Bank, spanch for feids bipdow by solng atalog and prteging, spoc

1 i koyannd, Whan resseanng the resultsup of your
iMh ekt “Add Fald” B ll!ﬁfl:f i1 H [:\Hﬂlhﬂ[ el ro hE.J.M‘\H gach f&lectian irsrumant

Sleg garch;

& MNIH CDE Reposiiony L% sanisral Ly of Mesons

1 fields feund for MIH COE Repasitory — Al Classifications - Leyword: date of birth = 1-1eff
aaaaaaaa Finkd Bari + Add Field
Date of Birth =
wive T DueclBinh v
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From Research Study Design to Usable Data

Take Home on “Using REDCap for FAIR data”

Imwrem caf aci'[/ [0 selr
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antically search up
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Contact Information and Demographics
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I
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From Research Study Design to Usable Data:

Take Home on “Using REDCap for FAIR data”
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https://dctd.cancer.gov/research/ctep-trials/for-sites/adverse-events
https://spd15revision.gov/
https://datascience.cancer.gov/resources/metadata
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