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Objectives ( E|PHER

1. Overview of CIPHER phenotype library (5 min)

2. Review proposed pilot for integration of OHDSI
Phenotype Library definitions in CIPHER (5 min)

3. Discuss proposed integration (b min)




EHRs are arich resource for clinical research

and healthcare operations

TYPES OF DATA

STRUCTURED DATA

UNSTRUCTURED DATA

Electronic 1| Medication Medi cation -
pill dispensers prescribed instructions Medication taken
1 o Diaries
Medication idietion Medication filled | Dose Route Allergies Herbal remedies
2 Qut-of-pocket Alternat_ive
NDC RxNorm EaTEeE thera}p|es
Demographics HL7
Encounters Employee sick days Visit type and time Chief complaint
Diagnoses Death records SNOMED  ICD-9 Differential 1
ey d|agn05|s_ HE
Procedures i CPT i1cD-9
: 7 HOME ' T R
N { PERSONAL i | TReaTMENTS, } |[LOINC Pathology, P
Diagnostics (ordered) | HEALTH | { MONITORS. histology REPORT:
RECORDS i TESTS 7 ECG Radiology P
Diagnostics (results) S L\%Ea\{aslig%ss,
Genetics i PATIENTS i 23andMe.com SNPs, arrays
Social history LIKENIE CLY Police records Tobacco/alcohol use
Family history Ancestry.com

Symptoms Indirect from OTC purchases
- - CREDIT ¢
. Fitness club memberships,
Lifestyle grocery store purchases CARD

Socioeconomic

Census records, Zillow, LinkedIn ™

“ PURCHASES: | 1]

Social network

Facebook friends, Twitter hashtags

Environment

Climate, weather, public health databases,
HealthMap.org, GIS maps, EPA, phone GPS

<

Probabilistic linkage to validate existing data or fill in missing data

p]

Examples of biomedical data

I:l Claims data

77| Health care center (electronic
21 | health record) data

Registry or clinical trial data

Pharmacy data

Data outside of health care system

Ability to link data to an individual
m Easier to link to individuals ]

m Harder to link to individuals
m Only aggregate data exists

Data quantity

Weber JAMA 2014
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Centralized Interactive Phenomics Resource

(CIPHER) Overview

A publicly accessible platform
centralizing phenotype
definitions and phenotyping
resources

Mission: Accelerate health

data innovation by providing
an integrated and interactive
knowledge sharing platform

Funded by the US Department of Veterans Affairs,

Office of Research and Development
4
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( '('II;HER

Explore v About Contact Us

CIPHER: CENTRALIZED INTERACTIVE PHENOMICS RESOURCE

Developed by the U.S. Department of Veterans Affairs (VA), CIPHER is an online knowledge-
sharing platform that aims to optimize electronic health records (EHR) data for use in
research and clinical operations. The CIPHER knowledgebase contains:

* EHR-based phenotype definitions

* Data mappings

* Programming code

* Tools forvisualizing data and generating phenotypes
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Expanding CIPHER Knowledgebase -rd
Content Xc

6,000 + Phenotypes
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6% 6% 6% Diseases \ Health Access
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VA &) sowme | CIPHER e

<0~ Need to register?

#A Home  GettingStarted v Explore v

Search | Search Knowledgebase... n

KESER Network Tool

CIPHER Website

The knowledge extraction via sparse embedding regression (KESER) tool allows users to infer
relatedness among diseases, treatment, procedures and laboratory measurements through a
visual, interactive knowledge map.

A. Phenotype
Knowledgebase

B. Phenotype Collection
Workflow

C. Data Visualization Tools

CIPHER: CENTRALIZED INTERACTIVE PHENOMICS RESOURCE

Developed by the U.S. Department of Veterans Affairs (VA), CIPHER is an online knowledge-
sharing platform that aims to optimize electronic health records (EHR) data for use in
research and clinical operations. The CIPHER knowledgebase contains:

* EHR-based phenotype definitions

* Data mappings

* Programming code

* Tools for visualizing data and generating phenotypes

LEARN MORE >

U.S. Department
/7 of Veterans Affairs
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Searchable database of phenotype articles ( Z:u:HER

A. Phenotype knowledgebase

U partment C I P H E R
of Veterans Affairs

A Home  GettingStarted v Explore v ContactUs  £& Admin v

B. Phenotype collection workflow

C. Data visualization tools

¥ ClearFilters ~ Collapse - Search dementia n

Search results for: dementia x

Data Classification ¥

. . 6,000+ phenotypes

e algorithm created (descending)

v CIPHER standard = oo ‘ available
. B Algorithm components o Alzheimer's Disease (MVP Cog Working Group) @
/ U n | q u e p h e n Oty p e ) e Author: MVP Cognitive Decline and Dementia During Aging Working Group,Million Veteran Program
m Rolz of phenotype in analysis v - (MVP)
a r't i C | e i d e n 't i f i e r E 1 | " m Algorithm Created: 12/22/2022
Date algornthm created v

filler MW, Sherva R, Zhang R, Harrington KM, Fonda JR, Merritt VC, Panizzon MS, Hauger RL, WolfEJ, Neale Z,

Million Veteran Program. Alzheimer's disease and related dementias among aging veterans: Examining

Gaziano
/ I I I &% Author ~
S a rt S e a rC h -n gens-by
2022 Dec 22. doi: 10.1002/3lz.12870. Epub ahead of print. PMID: 36546608., MVP Cognitive Decline and Dementia During
v Version control -

MVP Cognitive Decline and Dementia During Aging Working Group, Million Veteran Program (MVP)
Million Veteran Program (MvP) (3]

nvironment interactions with post-traumatic stress disarder and traumatic brain injury. Alzheimers Dement.

ging Working Group (3)

Alzheimer's Disease, Non-specific Dementias (MVP Cog Working Group) @

3 Method used v oe Author: MVP Cognitive Decline and Dementia During Aging Working Group,Million Veteran Program

- (MVP)

[™ Algorithm Created: 01/01/2020
E Publication ~

Logue MW, Miller MW, Sherva R, Zhang R, Harrington KM, Fonda JR, Merritt VC, Panizzon MS, Hauger RL, Wolf EJ, Neale Z,
Yas v X Gaziano JM; Million Veteran Program. Alzheimer's disease and related dementias among aging veterans: Examining

gene-by-environment interactions with post-traumatic stress disorder and traumatic brain injury. Alzheimers Dement.

U.S. Department
of Veterans Affairs
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CIPHER Metadata Standard

S
(CIPHER

Phenotype Name

Phenotype Description
Phenotype purpose and aims
(E.g., to maximize sensitivity)

Publication /
Acknowledgment

Algorithm Description
Logic applied to components
to generate algorithm

Code Samples
Programming code or code
repository link
Population
Population used to develop
algorithm

Authors / Contacts

Data Sources
Data source used to generate
the phenotype
Data Classifications
Disease, demographics,
laboratory test, etc.
Role in Analysis

Primary outcome/exposure,
inclusion requirement, etc.

Related Disease Domain
Cardiovascular, dermatology,
genitourinary, etc.

Unique Identifier

Keywords
MeSH Terms

Methods Used

Rules based, machine
learning, etc.

Context of Development
Research, healthcare
operations, etc.

Algorithm Components

Medical
Vocabularies
(ICD, LOINC, etc.)

Honerlaw JAMIA 2023

Algorithm Creation Date

Lab Units / Values

Algorithm Validation /
Performance Metrics
Sensitivity, specificity, etc.

Attachments
Tables, figures, slides, etc.

Legend

O Free Text

(O Semi-controlled Authority
(O Standard Vocabulary

(O Empirical Value

(O Other

i \ U.S. Department
Qéig of Veterans Affairs




Example Phenotype Content: Alzheimer’s Disease and Related Dementias mve cognitive we)

Basic Information and Conta3 Algorithm Components

Abbreviations and Keywords

ADRD

Publication @

Alzheimer's disease |

disorder and trauma

Data Classification(|

Diseases

Related Disease

Mental/ Behavioral H

Author(s)

- MVP Cognitive [

Contact
MVP Cognitive Declir

Acknowledgement

Mark W. Logue, Richi

During Aging Workin

Cognitive Decline

Algorithm Ov

Source of Phenotyp

(C) cow (Corporate

Context of Developl

Research

Role of Phenotype i

Primary Outcome/Ex

Phenotype Descript
The Million Veteran |
dementia phenotyp¢
developed for use in

Population @

Million Veteran Prog|

Date Algorithm Crei
06/01/2023

~
Method Used 4 Validation
Rules-Based (i.e., only structured data were used) Validated @
Yes

Algorithm Description

To quality as a case requires the presence of two ornm

Algorithm Components

ICD-9 Diagnostic Codes (2

ICD-10 Diagnostic Codes (1

(1) Programming Code SQL

> if exists ##Dementia_InpatOut

[VINCI_ID]
,CAST([DischargeDate] AS DATE
> [ICDCode]
> [ICDDescription]

Description of Validation

We have performed a chart review of n=39 “difficult cases™. That is, MVP participants with either a) 1 ICD code for either MCl, AD, or dementi:
or b) subjects with low to moderate AD case probability according to the Multimodal Automated Phenotype (MAP) algorithm (Liao et al. Am
Med Inform Assoc, 2019). These were reviewed in tandem by Drs. Hauger and Meritt of the AD/MCI working group and classified as “Likely
not”, “Possible”, or “Likely” cases of MCI, AD, and dementia. Chart review results were compared to the classifications according to the MAP
algorithm and according to our ICD-code based definitions of MCI, AD, ADRD, and dementia (Table 2). The performance of the ICD code set ir
shown in "Algorithm Performance Measures". The authors also evaluated the suitability of our ICD code based phenotypes in genetic studies
by testing their association with the APOE E4 isoform (the strongest AD genetic risk factor) in European-descent MVP subjects (Table 3).

Performance Metric Value
Sensitivity 1.00
Specificity 0.35
Negative Predictive Value (NPV) 1.00
Positive Predictive Value (PPV) 0.67
Area Under the ROC Curve (AUC) N/A
Kappa N/A

Additional Information

Attachments

Type Description

Alzheimer’'s Disease and Related Dementias

Additional Information Algorithm components/ performance metrics



https://phenomics.va.ornl.gov/web/cipher/phenotype-viewer?uqid=3477a46b670c43ef9c04974da3133139&name=Alzheimer_s_Disease_and_Related_Dementias__MVP_Cog_Working_Group_

G
metadata '( CIPHER

Standardized collection of phenotype

A. Phenotype knowledgebase

B. Phenotype collection workflow Add Algorithm Component

. . . (2) Enter Algorithm Component Codes ﬁ
C. Data visualization tools (2) Enter Algorthm Gomponent Cod

ICD-9 Diagnaostic Codes

How would like to add the information?

O Search for a code by its name or description

(® Perform a wildcard search by using % or *

o 0 o Enter codes directly. You may provide multiple codes separated by a comma. No other
/ \/a | Id at I O n a g a I n St O special characters are allowed
standard vocabularies

v 434.0 - CEREBRAL THROMBOSIS

/ C | P I—l E R revi eW 434.00 - CEREBRAL THROMBOSIS W/O MENTION OF CEREBRAL INFARCTICN
. o 434.01 - CEREBRAL THROMBOSIS W/ CEREBRAL INFARCTION
/ Popu |ate I nto 43410 - CEREBRAL EMBOLISM W/O MENTION OF CEREBRAL INFARCTION
knowledgeba Se v 4341 - CEREBRAL EMBOLISM

W inaaa ACRERRA L CRamA R A AT R AT R mAT AR

433.01 43311 43321 433.31 ]
433.81 43391 434.01 434.11
434.91 434.0 4341 4349

A U.S. Department
L \a R/ of Veterans Affairs

11 https://ohenomics.va.ornl.gov/web/cipher/contribute
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Tools connected to phenotype definition ( -(':I

knowledgebase

PheCodeMapwithICD = Buex | 2w

A. Phenotype knowledgebase

B. Phenotype collection workflow

C. Data visualization tools

KESER Network

oth§
Search: | diabetes —

Select by grou - -
VA & MGB data '
_— SS ™ ) o
— resenvoir.t slim ‘without m
other lab:0Ctuwe (glomerulc e
Description g | o
liraglutide loin:thyroperoxidase| ertant
: ab
PheCode:245 secondary diabetes mel rge
other lab:vig Methyinaltrexo —
PheCode:250.1  type 1diabetes g " o
" s . ’
PheCodezso.r  YPC lmab_msw‘m target hypertensive heart b A
ketoacidosis % S—— 4 sy
ith renal ot

PheCode:250.12

v Provides interactive
approach to exploring
metadata p

v Aids in phenotype s B -

p y p canediol,, > albumin ~.\~-- "we other labudipsy
development

il e - N o Phecode to ICD Map assists users in developing clinically
v’ Linkage to
knowledgebase

phowing 10 16 of 16 entri ,313 total entries)
. _— = meaningful disease phenotypes by enabling the user to

# PheCode:250.1: type 1 diabetes — K hypoglycemia . . . . .
.H: —— visualize the relationships between various ICD codes and
Phecodes.

other lab:zzchol/hd
Other lawrge cellulitis and abscess
.nﬁenmyﬂﬁ' of foot, toe n—, ,wu @

gastroparesis,

other lab:mpv M other lab:creat]

KESER creates a knowledge map to allow users to visualize
relatedness among diseases, treatment, procedures, and laboratory
measurements.

; B US. Department
%) of Veterans Affairs

12 https://ohenomics.va.ornl.gov/web/cipher/vistools
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Learn More About CIPHER
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Journal of the American Medical Informatics Association, 30(5), 2023, 958-964

https://doi.org/10.1093/jamia/ocad030 AM'A

Aduance Access Publication Date: 7 March 2023
Brief Communication

INPORMATICS PAOPESSIDNALE, LEADING THE WAY.

Brief Communication

Framework of the Centralized Interactive Phenomics
Resource (CIPHER) standard for electronic health
data-based phenomics knowledgebase

Jacqueline Honerlaw (®", Yuk-Lam Ho’, Francesca Fontin’, Jeffrey Gosian",
Monika Maripuri’, Michael Murray', Rahul Sangar’, Ashley Galloway',

Andrew J. Zimolzak (»%?3, Stacey B. Whitbourne™*?®, Juan P. Casas'*?®,

Rachel B. Ramoni (9°, David R. Gagnon'”/, Tianxi Cai'®?, Katherine P. Liao"*%1?,
J. Michael Gaziano™**®, Sumitra Muralidhar®, and Kelly Cho (»"**°

'Massachusetts Veterans Epidemiology Research and Information Center (MAVERIC), VA Boston Healthcare System, Boston,
Massachusetts, USA, “Center for Innovations in Quality, Effectiveness and Safety, Michael E. DeBakey VA Medical Center, Hous-
ton, Texas, USA, 3Departmf.'rlt of Medicine, Baylor College of Medicine, Houston, Texas, USA, *Department of Medicine, Harvard
Medical School, Boston, Massachusetts, USA, *Division of Aging, Department of Medicine, Brigham and Women's Hospital, Bos-
ton, Massachusetts, USA, ®Office of Research and Development, Veterans Health Administration, Washington, District of Colum-
bia, USA, "Department of Biostatistics, School of Public Health, Boston University, Boston, Massachusetts, USA, ®Department of
Biostatistics, Harvard T. H. Chan School of Public Health, Boston, Massachusetts, USA, Department of Biomedical Informatics,
Harvard Medical School, Boston, Massachusetts, USA, and '"Division of Rheumatology, Inflammation, and Immunity, Brigham
and Women's Hospital, Boston, Massachusetts, USA

Corresponding Author: Jacqueline Honerlaw, Massachusetts Veterans Epidemiology Research and Information Center

Honerlaw J, Ho YL, Fontin F, et al. Framework of the Centralized Interactive Phenomics Resource (CIPHER)
standard for electronic health data-based phenomics knowledgebase. J Am Med Inform Assoc. 2023; ocad030.

Journal of the Amarican Medical Informatics Association, 2024, 1-9
https://doi.org/10.1093/jamia/ocaed2
Research and Applications
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Research and Applications

Centralized Interactive Phenomics Resource: an integrated

online phenomics knowledgebase for health data users

Jacqueline Honerlaw (5, RN, MPH*"2, Yuk-Lam Ho, MPH"-2, Francesca Fontin, MPH"2,
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"Centralized Interactive Phenomics Resource (CIPHER}), Office of Research and Development, Veterans Health Administration, Washington,
DC 20002, United States, 2VA Boston Healthcare System, Boston, MA 02111, United States, 3Dak Ridge National Laboratory (ORNL), Oak
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Healthcare System, Decatur, GA 30033, United States, 8Section of Rheumatology, Boston University Chobanian and Avedisian School of
Medicine, Boston, MA 02118, United States, "Center for Innovations in Quality, Effectiveness and Safety, Michael E. DeBakey VA Medical
Center, Houston, TX 77030, United States, sDepa rtment of Medicine, Baylor College of Medicine, Houston, TX 77030, United States,
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MA 02115, United States, " Office of Research and Development, Veterans Health Administration, Washington, DC 20002, United States
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Abstract

Honerlaw, J, Ho YL, Fontin F, et al. Centralized Interactive Phenomics Resource: an integrated online phenomics
knowledgebase for health data users. J Am Med Inform Assoc. 2024 Mar 13:0cae042. doi:10.1093/jamia/ocae042.
Epub ahead of print. PMID: 38481028. VA A,
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Future directions

Enhance Site Expand
Features Knowledgebase

« Comparison of * Expand
phenotype phenotypes
definitions and Capture
VEersions information on
Phenotype phenotype reuse
discovery Data dictionaries

14 Ql: Quality improvement; CDS: Clinical Decision Support

Integrate
Additional Tools

Interactive map of
phenotype
prevalence

Tools for
phenotype
development

( '('ZI;HER
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OMOP on CIPHER .('C,PHER

Goal: Ensure OMOP users can search and share phenotype definitions in CIPHER

S. Department
Veterans Affairs

Pla nn ed a pprOaCh Edit ICD-9 Diagnostic Codes Algorithm Component

[ ] | ntegrate O I\/I O P Concepts i ntO |2| Select Algorithm Component Al-gor'thm Components
C I P H E R i Method Used
I::E'} Frier Algorienm Cemponent Coces Rules-Based (i.e., only structured data were used)

* Pilot collection of OMOP based Algorithm Descripton

How would like to add the infarmation? . .
To quality as a case requires the presence of two or more ICD codes

phenotypes with All of Us (AoU) © serchoracodety s rameordescrption

() Perform a wildcard search for a specific code using % or Algorithm Components

—~ Enter codes directly. You may provide multiple codes se

() C O n n e C't 'to p h e n Otyp e S (default) or change the delimiter. ICD-9 Diagnostic Codes (22)

290 290.0, 290.10,290.11, 290.12, 290.13, 290.20, 290.21, 290.3, 290.40, 290.41, 290.42,

deve | Oped by O H D S I eXpe rtS 290.43,294.20, 254.21,294.8, 331.0, 331.1, 331.11, 331.19, 331.2, 331.5, 331.82

[290.0] SENILE DEMENTIA

: [290.10] PRESENILE DEMENTIA ICD-10 Diagnostic Codes (12}
TR r2 OHDSI -
L 4 [290.11] PRESENILE DEMENTIA WITH DELIRIUM
RESEARCH PROGRAM FO1.50, F03.90, F03.91, G30.0, G30.1, G30.8, G30.9, G31.01, G31.09, G31.1, G31.83,
OBSERVATIOMAL HEALTH DATA SCIENCES AND INFORMATICS Ggl 2

U.S. Department
of Veterans Affairs
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OHDSI-CIPHER Library Integration '('cn:HER

Goals:
 Promote OMOP use and OHDSI Phenotype Library to CIPHER community
» Facilitate search and reuse of OHDSI| phenotypes

Proposed approach Pilot phenotypes
: : v' Shared in manuscripts/
1. ldentify b phenotypes to pilot SREETES FeEsE IeE
2. Collect phenotype metadata required per v' Additional metadata available
the CIPHER standard v" Author collaboration
.
3. Enter phenotypes in knowledgebase, ES D-rentic

reference OHDSI Phenotype Library for e Pt LT
SeleCt flelds (programmlng COde, etC) EZEI 'schemic (Non-hemorrhagic) Stroke In Inpatient

m Stroke (ischemic or hemorrhagic) events
76 . .

16
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Q&A and Next Steps ( CIPHER

* Discussion of proposal

 Follow-up
 Demo of CIPHER library
* Questions for OHDSI

1. OHDSI Phenotype Library

a. How are phenotypes entered and what is the review process?
b. How often are phenotypes updated?

2. OMOP Concepts

a. How useful are OMOP based phenotypes to researchers not using OMOP?

b. How are non-standard concepts maintained over time? Are there concepts that expire?

A \ U.S. Department
W&y of Veterans Affairs
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CIPHER Team

Sumitra Muralidhar - VACO Lead
. Kelly Cho - Director

. Jackie Honerlaw — Deputy Director

. Anne Ho - Director for Data Operations

. Francesca Fontin — Project Manager, VA Partnerships and User Experience

. Ashley Galloway — Associate Director, Strategic Partnerships and Outreach

. Jeff Gosian — Systems Support Librarian https://phenomics.va.ornl.gov/

. Monika Maripuri — Project Manager, Clinical Phenotype Validation
. Michael Murray — Lead Technical Architect

. Rahul Sangar — Data Services Specialist ContaCt US

. Tiffany Sim — Project Manager, CIPHER Online

. Joanne Sordillo - SME for Environmental Exposure Data Domain Cl PH E R@Va' oV
. Vidisha Tanukonda — Project Manager, Clinical Adjudication
. Edward Zielinski — Database Manager

. CIPHER Online ORNL Team — David Heise, Laura Davies, Keith Connatser, Adrian Degraffenreidt

. Environment and Infrastructure Partners — VINCI (Scott DuVall); MVP (Mike Gaziano); ORNL-DOE (David Heise)
. CIPHER Partners and Contributors

Relevant Links

. CIPHER Online

. CIPHER ORD Program Page

. VIReC Database and Methods Cyberseminar

References

* Honerlaw J, Ho YL, Fontin F, et al. Framework of the Centralized Interactive Phenomics Resource (CIPHER) standard for electronic
health data-based phenomics knowledgebase. J Am Med Inform Assoc. 2023;30(5):958-964. doi:10.1093/jamia/ocad030 (link)

* Honerlaw J, Ho YL, Fontin F, et al. Centralized Interactive Phenomics Resource: an integrated online phenomics knowledgebase for
health data users. J Am Med Inform Assoc. Published online March 13, 2024. doi:10.1093/jamia/ocae042 (link)

Please reach out to CIPHER to schedule a demonstration, refer us to health data users who are not part of the CIPHER
community, or to receive summary slides to help us spread the word at conferences or other meetings.


https://phenomics.va.ornl.gov/
https://www.research.va.gov/programs/cipher.cfm
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https://pubmed.ncbi.nlm.nih.gov/38481028/
https://phenomics.va.ornl.gov/

	Slide 1
	Slide 2: Objectives
	Slide 3: EHRs are a rich resource for clinical research and healthcare operations
	Slide 4: Centralized Interactive Phenomics Resource (CIPHER) Overview
	Slide 5: Expanding CIPHER Knowledgebase Content
	Slide 6: CIPHER’s Userbase Continues to Grow
	Slide 7
	Slide 8: Searchable database of phenotype articles
	Slide 9: CIPHER Metadata Standard 
	Slide 10: Example Phenotype Content: Alzheimer’s Disease and Related Dementias (MVP Cognitive WG)
	Slide 11: Standardized collection of phenotype metadata
	Slide 12: Tools connected to phenotype definition knowledgebase
	Slide 13: Learn More About CIPHER
	Slide 14: Future directions
	Slide 15: OMOP on CIPHER
	Slide 16: OHDSI-CIPHER Library Integration
	Slide 17: Q&A and Next Steps
	Slide 18

