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Learning Objectives ~ /AMM LA

After participating in this session, the learner should be better able to leverage
the Centralized Interactive Phenomics Resource (CIPHER) platform for
electronic health records (EHR) based phenotyping by

« searching the library for phenotype definitions,

 contributing phenotypes, and
* browsing connected data visualization tools.




EHRs are arich resource for clinical
research and healthcare operations AMIN
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Phenotype development has its challenges 2AMIA

Institutional
knowledge

Clinical
expertise

 smame oo | amees

-

i

Computing
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System specific
data variability



Phenotype libraries allow reuse of existing
definitions

DESIGN
ELECTRONIC HEALTH RECORDS-BASED
PHENOTYPING

Fp amatic C "
SECTION 3 of Pragmatic Clinical Trials

LIVING TExTBook{| Pu bh]ed ~

Finding Existing Phenotype Definitions

Contributors I

Informatics for Integrating Biology & the Bedside

Several key groups are involved in establishing phenotype definitions. This section descioEs SoMmE
authoritative sources.

Phenotype definitions may be developed by government entities, universities, healthcare systems,
professional societies, or clinical trial consortia. Some research networks, such as PCORnet and
OHDSI, are committed to a common data model, and phenotype definitions can be more easily
shared if they use that model. (See “Inpatient Endpoints in Pragmatic Clinical Trials” in the
Choosing and Specifying Endpoints and Outcomes chapter of the Living Textbook for more about
the use of common data models in extracting data from EHRs.)

The NIH Collaboratory is aware of the many related efforts and the dynamic nature of this field,
and is continually surveying for phenotype-related efforts in an attempt to keep this work in
context while preventing duplication of previous efforts.

HDRUK Phenotype Library

m Value Set Authority Center

U.S. National Library of Medicine

a knowledgebase for discovering phenotypes
from electronic medical records

-
AHRQ 1o yeaman
- X\, Research and Quality

Chronic Conditions Data Warehouse

Your source for national CMS Medicare and Medicaid research data

Research Tools
HCUP provides research tools for health services researchers
HCUP and other similar administrative databases, Thase pro
through a Federal-State-Industry partnership.

AMIA 2023 Annual Symposium | amia.org
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* Reuse existing
definitions

« Evaluate portability

« Save time and
expedite reusability



There are opportunities for improvement
and enhancement AMIN

INFORMATICS PROFESSIONALS. LEADING THE WAY.

DESIGN

ELECTRONIC HEALTH RECORDS-BASED

PHENOTYPING LIVING TEXTBOOK

of Pragmatic Clinical Trials

Challenges

SECTION 3

« Targeted user
community

Finding Existing Phenotype Definitions

Contributors I

Informatics for Integrating Biology & the Bedside

Several key groups are involved in establishing phenotype definitions. This section descioEs SoMmE
authoritative sources.

Phenotype definitions may be developed by government entities, universities, healthcare systems, H DRU K P h eno tvpe L ibra ry b F 0 C u S e d S CO pe

professional societies, or clinical trial consortia. Some research networks, such as PCORnet and
OHDSI, are committed to a common data model, and phenotype definitions can be more easily
shared if they use that model. (See “Inpatient Endpoints in Pragmatic Clinical Trials” in the

Choosing and Specifying Endpoints and Outcomes chapter of the Living Textbook for more about Value Set Authoriw Cel‘lter [ ] M etad ata Captu red

the use of common data models in extracting data from EHRs.)

The NIH Collaboratory is aware of the many related efforts and the dynamic nature of this field, U-S- National lel‘ary of Medicine

and is continually surveying for phenotype-related efforts in an attempt to keep this work in f

context while preventing duplication of previous efforts. o Se r ea u reS an
a knowledgebase for discovering phenotypes Capabl I Itl eS

from electronic medical records

AHRR i Chronic Conditions Data Warehouse

Your source for national CMS Medicare and Medicaid research data

Research Tools
HCUP provides research tools for health services researchers
HCUP and other similar administrative databases, Thase pro
through a Federal-State-Industry partnership.
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CIPHER: A public phenotype library
developed in the VA by phenomics experts 2AMIA

INFORMATICS PROFESSIONALS. . LEADING THE WAY.

Development Aims

CIPHER

CENTRALIZED INTERACTIVE PHENOMICS RESOURCE

CIPHER metadata
standard

Scale content
management

Navigation and search

Integrated visualization
tools

Health system agnostic




CIPHER’s phenotype metadata standard

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

Honerlaw JAMIA 2023

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

AMIA 2023 Annual Symposium | amia.org

Keywords
MESH Terms

Methods Used
Rules based, machine
learning, etc.

Context of Development
Research, healthcare
operations, etc.

Algorithm Components
Medical

Vocabularies
(ICD, LOING, etc.)

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

1CS PROFESSIONALS. LEADING THE WAY.



CIPHER website components ANMIN

B Login

1. Phenotype knowledgebase %) iz, | CIPHER A
2. Phenotype collection workflow et

. . . Search  Search Knowledgebase... n
3. Data visualization tools

Phenotype Knowledgebase

Browse existing EHR phenotypes and metadata in our searchable online database.

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 >

AMIA 2023 Annual Symposium | amia.org 10




Searchable database of phenotype articles 2AMIAN

1. Phenotype knowledgebase
2. Phenotype collection workflow

3. Data visualization tools

v CIPHER standard
v Unique phenotype
article identifier

v' Complex searching
v" Change control

AMIA 2023 Annual Symposium | amia.org

S. Department

eterans Affai

A Home  GettingStarted Explore

X ClearFilters A Collapse

de DataClassification

o Related Disease Domain

B3 Datz Sources Used

B Algorithm components

B roleof phenotype in analysis

(™ Date algorithm created

A% Author

MVP Cognitive Decline and Dementia During

Aging Working Group (3}
Million Veteran Program (MVF) (3)

2 Method used

B rublication

Date algorithm created (descending)

ContactUs  # Admin

Search  dementia n

Search results for: dementia x

Alzheimer's Disease (MVP Cog Working Group) @

Author: MVP Cognitive Decline and Dementia During Aging Working Group,Million Veteran Program
(MVP)

(™ Algorithm Created: 12/22/2022

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

b nment interactions with post-tz tic stress disorder and traumatic brain injury. Alzheimers Dement.
2022 Dec 22. doi: 10.1002/312.12870. Epub ahead of print. PMID: 36546606., MVP Cognitive Decline and Dementia During

Aging Working Group, Million Veteran Program (MVP)

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

Author: MVP Cognitive Decline and Dementia During Aging Working Group,Million Veteran Program
(MVP)

[ Algorithm Created: 01/01/2020

Logue MW, Miller MW, Sherva R, Zhang R, Harrington KM, Fonda JR, Merritt VIC, Panizzon MS, Hauger RL, Wolf EJ, Neale Z,
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.

11




Standardized collection of phenotype
metadata ANMIN

1. Phenotype knowledgebase

Add Algorithm Component

2 . P h e n Otype COI Iecti 0 n WO rkfl OW @ Enter Algorithm Component Codes

3. Data visualization tools

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 Enter codes directly. You may provide multiple codes separated by a comma. No other
special characters are allowed

434 %

/ Val idation agai nSt v 4340 - CEREBRAL THROMBOSIS
Stan d ard VO Cab u I ari eS 434.00 - CEREBRAL THROMBOSIS W/O MENTION OF CEREBRAL INFARCTION

v 43401 - CEREBRAL THROMBOSIS W/ CEREBRAL INFARCTION

/ ‘ I P H E R reVI eW 434.10 - CEREBRAL EMBOLISM W/O MENTION OF CEREBRAL INFARCTION
4341 CEREBRAL EMBOLISM

v Populate into e e e e
khOWledgebase 43301 B 43311 B 43321 B 43331 B i

43381 B 43391 B 43401 B 43411 W

43491 B 4340 B 4341 B 4349 10




Tools connected to phenotype definition
knowledgebase AMIN

1. Phenotype knowledgebase

KESER Network = & DownloadData &k Downloadimage & Bookmark B About

[O0 51t by group -
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2. Phenotype collection workflow
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3. Data visualization tools =] .
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Hong NPJ Digit Med 2021

AMIA 2023 Annual Symposium | amia.org : 13



CIPHER demonstration

CIPHER e

Need to register?

A Home GettingStarted Explore v About v

Search  Search Knowledgebase... n

Phenotype Knowledgebase

Browse existing EHR phenotypes and metadata in our searchable online database.

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 >

AMIA 2023 Annual Symposium | amia.org
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PHER

CENTRALIZED INTERACTIVE PHENOMICS RESOURCE

https://phenomics.va.ornl.gov/

14


https://phenomics.va.ornl.gov/
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Current Users Future Collaborations
. B s prarempay [SE) tciona ot
M VA @ e, q[% e
i

MILLION €9 HARVARD Sefnes P e % Agenoy for Healthcare
VETERAN MEDICAL SEHOOL - M. Research and Quality

PROGRAM 11l Mass General Brigham

om0 ¥ =
| Published RIS é!nlcu p,,olﬁ’nﬁ
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CIPHER’s user base continues to grow ANMIN




Strengths and limitations of CIPHER NAMIN

Strengths

Limitations

AMIA 2023 Annual Symposium | amia.org

INFORMATICS PROFESSIONALS. LEADING THE WAY.

Standard metadata collection
Healthcare system agnostic
Validation of standard vocabularies
Integrated data visualization tools
Structure is designed for expansion

Licensed data elements may have
restrictions (UMLS)
No linkage to patient level data

16



Future directions and next steps

Future directions

How you can use
CIPHER

AMIA 2023 Annual Symposium | amia.org

Expand database content
Integrate additional tools

Expand partners and contributors
Collect user feedback

Browse phenotypes and tools
Contribute phenotypes and tools
Share user feedback and ideas

INFORMATICS PROFESSIONALS. LEADING THE WAY.
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Thank you!

Email me at:
Jacqueline.Honerlaw@va.gov

https://phenomics.va.ornl.gov/
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Search for a phenotype definition AMIN
ez, | CIPHER o

Need to register?

A Home  GettingStarted v Explore v About v

‘ departme
Search = Search Knowledgebase... n VA t:ypl:::n\]ttll::m C I P H E R

-

Bxplore

Phenotype Knowledgebase

Browse existing EHR phenotypes and metadata in our searchable online databasq Visualization Tools 4

About Visualization Tools

Browse Knowledgebase

)
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5
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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 i
* Programming code W I 4 ‘ \ 20
« Tools for visualizing data and generating phenotypes




Search for a phenotype definition ANMIN

. Department ‘ c I P H E R B Login

Need to register?

M Home  GettingStarted Explore v About

X ClearFilters A Collapse '_9 Search dementia n

Search results for: dementia x

.‘. Data Classification -
... Relatad Disease Domain ~ -
Search relevance ter - 1-
B Data Sources Used v
) Alzheimer's Disease, Non-specific Dementias (MVP Cog Working Group) &#

ﬂ Algorithm components v

«s Author: MVP Cognitive Decline and Dementia During Aging Working Group,Million Veteran Program

N N a-n )]

m Role of phenotype in analysis v (MVP)

[® Algorithm Created: 01/01/2020
a Date algorithm created ~

Logue MW, Miller MW, Sherva R, Zhang R, Harrington KM, Fonda JR, Merritt VC, Panizzon MS, Hauger RL, Wolf EJ, Neale Z,
an  Author v 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.
¥ Method used - 2022 Dec 22. doi: 10.1002/2lz.12870. Epub ahead of print. PMID: 36546606., MVP Cognitive Decline and Dementia During
Aging Working Group, Alzheimer's Disease, Mon-specific Dementias [MVP Cog Working Group), Alzheimeri€™s Disease,
MNon-specific Dementias_attachment.docx

B rublication -
<> Algorithm code v
Alzheimer’s Disease, Related Dementias (MVP Cog Working Group) ©
Author: MVP Cognitive Decline and Dementia During Aging Working Group,Million Veteran Program
=% Validated -~ - (MVP)
(MVP)
[™ Algorithm Created: 01/01/2020 21




Review definition: Basic information N\MIN
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A Home  GettingStarted Explore Contact Us
Basic Information and Contact A
G [Ph
eneral Phenotype Data Classification(s)
. - . . . Diseases
Alzheimer's Disease, Non-specific Dementias (MVP Cog Working Group)
Abbreviations and Keywords Related Disease
AD+ Mental/ Behavioral Health  Neurology
Publication Author(s)

Logue MW, Miller MW, Sherva R, Zhang R, Harrington KM, Fonda JR, Merritt VC, Panizzon| &mw MVP Cognitive Decline and Dementia During Aging Working Group 2%, Million Veteran Program (MVP)
Million Veteran Program. Alzheimer's disease and related dementias among aging vetel

interactions with post-traumatic stress disorder and traumatic brain injury. Alzheimers [|
Epub ahead of print. PMID: 36546606. Contact

MVP Cognitive Decline and Dementia During Aging Working Group mark.logue@va.gov

Acknowledgement

Mark W. Logue, Richard Hauger, Victoria Merritt, and Matthew Panizzon. Phenotypes developed by the MVP Cognitive Decline and

Dementia During Aging Working Group, with support from VA Grants BX004152 (MWL), BX005749 (MWL), 101 CX001727 (RH), and 1K2
CX001952 (VM).
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Review definition: Algorithm overview  AMIA

A Home Getting Started v Explore + Contact Us

Algorithm Overview

Source of Phenotype Data

(™ CDW (Corporate Data Warehouse)

Context of Development

Research

Role of Phenotype in Analysis

Primary Outcome/Exposure

Phenotype Description

The Million Veteran Program (MVP) Cognitive Decline and Dementia During Aging Working Group created a scale of nested ICD-code
based dementia phenotypes, from the most restrictive (AD) to the least restrictive (all cause dementia) - see Table 1 below. These
phenotypes were developed for use in genetic studies of dementia, and allow the user to select an appropriate level of specificity for
their project.

Population

Million Veteran Program (MVP) enrollees

Date Algorithm Created
01/01/2020

23
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Review definition: Algorithm components /2N\NMIZ

A Home GettingStarted v Explore v About Contact Us

Algorithm Components

Method Used

Rules-Based (i.e., only structured data were used)

Algorithm Description

To quality as a case requires the presence of two or more ICD codes

Algorithm Components

ICD-9 Diagnostic Codes (8)

290.0,290.20,290.21, 290.3, 294.20, 294 .21, 294.8, 331.0

ICD-10 Diagnostic Codes (5)

F03.90, F03.91, G30.1, G30.8, G30.9

(1) Programming Code Other

[REFRRRERRRER R MVP Phenotype Code for Dementia, ADRD, ADPlus and Stricter AD 24

Project Name: Alzheimer's Phenotyping in MvP



Review definition: Validation & additional
Information
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Additional Information

A Home Getting Started v Explore + Contact Us
Validation
Validated
Yes

Description of Validation

We have performed a chart review of n=39 “difficult cases”. That is, MVP participants with eif]
dementia, or b) subjects with low to moderate AD case probability according to the Multimo

(Liao et al. Am Med Inform Assoc, 2013). These were reviewed in tandem by Drs. Hauger and

Attachments

Type

Description

Alzheimer's Disease, Non-specific Dementias

Additional Information - ICD codes, Performance of MAP

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 in 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 0.82
Specificity 0.71
Negative Predictive Value (NPV) 0.75
Positive Predictive Value (PPV) 0.78
Area Under the ROC Curve (AUC) N/A

Kappa

25




Contributing phenotypes

A Home  GettingStarted v Explore v About v ContactUs ¥ Admin v

Contributing Phenotypes
We have an easy-to-use process and resources for contributing your phenotype to CIPHER.

You may start by visiting our How to Use CIPHER page, which gives an overview of phenotyping, how phenotypes are used, benefits of contributing

your phenotype to CIPHER, and general tips for using the CIPHER website.

Next steps to contribute a phenotype:

1. Create a user account. Navigate to the top right-hand corner of the screen and choose to register a new account. Please enter a valid email that
you have access to. You will need this to verify your account.

2. Complete the Phenotype Entry Form. Open the phenotype entry form by clicking here. You can also navigate to the form directly via the
navigation bar at the top of the screen, under the Getting Started tab. You may save your work in progress and return to finish entering your
phenotype at any time. To resume editing, please click on “My Phenotypes” under the “Getting Started” tab on the navigation bar.

a. Choose the type of phenotype you would like to submit (general, lab, or medication).

b. Follow the instructions in the online wizard to complete the form.

3. Submit your phenotype. Once you have entered in all your phenotype details, you can review your entry and submit for review.

a. Once your phenotype is submitted it will be reviewed by the CIPHER team. If our team has any questions regarding the submission, we will
reach out to the contact listed on the entry form. Once the phenotype entry is finalized by CIPHER it will be searchable within our Phenotype
Knowledgebase.

b. You can check the status of your submission by navigating to “My Phenotypes” on the navigation bar under the Getting Started tab.

¢. Should you have any questions about your submission in the meantime, please contact CIPHER@va.gov.

A\NMI/N

INFORMATICS PROFESSIONALS. LEADING THE WAY.
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Contributing phenotypes ANMIN
et CIPHER

A Home i Contact Us £ Admin v

Create New Phenotype

My Phenotypes
My Assigned Phenotypes
ltems per page: 10 v 1-100f159 ) > |
Phenotype Mame Author Last Modified Status
v Example phenotype test just now Draft o e
v  Example medication phenotype test a momentago Draft o o




Contributing phenotypes

A Home Getting Started v Explore + About Contact Us

General Phenotype

Please complete all fields below. You will have the opportunity to review all information at the final step.

‘i' Basic Information and Contact

Phenotype Name*:

What is the name of your phenotype?

Example phenotype

Abbreviations and Keywords*;

What abbreviations or keywords can help users find your phenotype?

s Keywords will be used as search terms in the library.

s Use the search below to select keywords already stored in the CIPHER database.
s |fthe keyword is not yet stored, enter in your own and select “Add Entry".

s Toremove a keyword please click the "x” next to the word.

* We suggest utilizing MESH to find relevant keywords.

H test X Q¢

# echo

£ Admin v

A\NMI/N
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Contributing phenotypes

A Home

Getting Started v Explore

':I:g:} Algorithm Overview

Basic Information and Contact

Source of Phenotype Data™:

What data sources were used to generate the phenotype
VA Data
CDW (Corporate Data Warehouse)
[C] cSDR (COVID-19 Shared Data Resource)
[[] DoD (Department of Defense)
[J mvp (Million Veteran Program)
[J oMOP (Observational Medical Outcomes Par
[C] other (vA Data Source)
Non-VA Data
CMS (Medicare & Medicaid)
[T] NDI (National Death Index)

[] other

A\NMI/N

INFORMATICS PROFESSIONALS. LEADING THE WAY.

Context of Development*:

For what purpose did you develop your algorithm? (Choose all that apply.)

[[] Research

Healthcare Operations
[] Quality Improvement
[] clinical care

[C] other

Role of Phenotype in Analysis*:

Describe how the phenotype was used. Choose all that apply:

Primary Outcome/Exposure

O Secondary Qutcome/ Exposure
[J Inclusion/Exclusion Requirement
[[] comorbidity/Covariate

[C] other

Date Algorithm Created*:

When was your algorithm created?

Choose a date *
11/1/2023 m

Date Range for Source Data:

What was the date range of the data used to create your algorithm?

Choose a date E
MM/DD/YYYY - MM/DD/YYYY

29




Contributing phenotypes ANMIN

A Home  GettingStarted v Explore v About v ContactUs £

@ Algorithm Components

Method Used™*:

What logic was applied to the algorithm components to create this phenotype? (Select all that apply)

Rules-Based (i.e., only structured data were used)
[[] Machine learning: Supervised

[[] Machine learning: Semi-Supervised

[[] Machine learning: Unsupervised

[[] Machine learning: Other machine learning approach

[] other




Contributing phenotypes ANMIN

A Home  GettingStarted v Explore v ContactUs €& Admin v

Algorithm Components*:

Which of the following components were used in your algorithm?
¢ Please click the “Add Algorithm Components” button to add a collection of standard vocabularies (ICD, LOINC, etc.) and EHR specific

variables used to create the algorithm.
e Each component must be added separately.

Edit ICD-9 Diagnostic Codes Algorithm Component

Add Algorithm Component ) o
O Search for a code by its name or description

@ Perform a wildcard search for a specific code using % or *

O Enter codes directly. You may provide multiple codes separated by a comma (default) or change the delimiter.

ICD-9 Diagnostic Codes (1)  410.00 .
410.%

410.0 - ACUTE MYOCARDIAL INFARCTION OF ANTEROLATERAL WALL
410.00 - ACUTE MYOCARDIAL INFARCTION
Algo rithm Pro gramming Code 410.01 - ACUTE MYQCARDIAL INFARCTION
410.02 - ACUTE MYOCRADIAL INFARCTION

Do you have programming code to share?
410.1- ACUTE MYOCARDIAL INFARCTION OF OTHER ANTERIOR WALL

Add Code Sample ' 410.10 - ACUTE MYOCARDIAL INFARCTION
41010 B

]
=
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s Home  GettingStarted ContactUs £% Admin v
Billing codes, or  Visualization Tools » ies (ICD) codes, are often leveraged to define a patient's
phenotype in Bt not always organized meaningfully for the purpose of high-
throughput phe  About Visualization Tools : the use of ICD codes for research by regrouping ICD-9 and ICD-

10 hilling codes

Browse Knowledgebase

Million Veteran Program (MVP)

Knowledge Extraction via Sparse Embedding Regression Network

Infer relatedness among diseases, treatment, procedures and laboratory measurements by creating a visual, interactive
knowledge map.

Overview Uses Author & Citation

The increasing availability of EHR systems has created enormous potential for translational research. However, it is
difficult to know all the relevant codes related to a phenotype due to the large number of codes available. Codified
concepts include all ICD diagnosis codes (rolled up to PheCodes), medications (mapped to RxNorm at ingredient
level), procedures (rolled up to clinical classification system (CCS) procedure codes), as well as laboratory test results

(mapped Logical Observation Identifier Names and Codes (LOINC), short names at the U.S. Department of Veterans
Affairs (VA), or local lab codes).
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Visualization tools

KESER Network
Select data from:
VA &

VA network trained MGB data

KESER

& DownloadData & Downloadimage

© I
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Search:| diabetes

becaplermin

Description

PheCode:249 secondary diabetes mellitus

PheCode:250.1  type 1diabetes target

type 1 diabetes with
ketoacidosis

target

PheCode:250.11 target

type 1 diabetes with renal

PheCode:250.12 g s
manifestations

target

type 1 diabetes with

PheCode:250.13 : : :
ophthalmic manifestations

target

type 1 diabetes with

PheCode:250.14 . 5 .
neurological manifestations

target

howing 1 to 16 of 16 entries (filtered from 3,313 total entries)

1 node(s) selected:
PheCode:250.1: type 1 diabetes

W Hide the labels

glucose sensor
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other labglu
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Downloadimage & Bookmark B About Tutorial

Node infomation

PheCode:250.1

Phecode map to ICD

Description: type 1 diabetes

Group: endocrine/metabolic @ Viewin CIPHER

Patient prevalence: 0.0817
Ave count per patient: 4.24

A Home  GettingStarted v Explore v

Group: endocrine/metabolic
Patient prevalence: 0.0817
Ave count per patient: 4.24

Basic Information and Contact ~

General Phenotype

Type 1 Diabetes (Phecode)

Abbreviations and Keywords

Phe_250_1

Publication

genome-wide association study data

AMIA 2023 Annual Symposium | amia.org ' : 34
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A Home  GettingStarted Explore About

ICD Hierarchy

Visualize mappings from Phecode to ICD-9 and ICD-10 codes.

Overview Uses Author & Citation

Electronic health record (EHR)-based studies offer several advantages in research: they are cost efficient, allow for
large scale longitudinal analyses, and provide the potential to analyze hundreds of human diseases, drug responses,

and many observable clinical traits.

Billing codes, or International Classification of Diseases (ICD) codes, are often leveraged to define a patient's
phenotype in EHR-based studies. However, these are not always organized meaningfully for the purpose of high-
throughput phenotypic analyses. PheCodes facilitate the use of ICD codes for research by regrouping ICD-9 and ICD-
10 billing codes into clinically relevant phenotypes.

AMIA 2023 Annual Symposium | amia.org
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Visualization tools: ICD Hierarchy AMIN

PheCode Map with ICD BAbout
PheCode Mapping with ICD-9 and ICD-10-cm Codes - Legend
Phecode Phenotype ICD version ICD code ICD Description
50 ® All All All All
ICD-10-cm Phe:250.22
oA Type 1 diabates s S ty})e 1 diabe@ mellitus [in;.ulirl dependent type] [IDDM] [juvenile type], not stated as uncontrolled, ICD-9 Phe:250.23
without mention of complication @ Phe:250 Phe:250.24
250.1 Type 1 diabetes ICD-9 250.03 type | diabetes mellitus [juvenile type], uncontrolled, without mention of complication ® Phe:250.1 Phe:250.25
Phe:250.11 Phe:250.3
A Type 1 diabetes with T A type | diabetes mellitus [insulin dependent type] [IDDM] [juvenile typel, not stated as uncentrelled, with
’ ketoacidosis ) ketoacidosis ® Phe:250.12 Phe:250.4
@ Phe:250.13 @ Phe:250.41
Type 1 diabetes with diab I " led hk d
230.11 Ketoacidosis ICD-9 250.13 type | diabetes mellitus [juvenile type], uncontrolled, with ketoacidosis Phe:250.14 . Phe:250.42
Phe:250.15 ® Phe:250.5
il il R e Diabetes mellitus, type | [insulin dependent type] [IDDM] [juvenile type] with hyperosmelarity, not stated
: ype 1 diabetes - : P © Phe:250.2 ® Phe250.6
Phe:250.21 ® Phe:250.7
250.1 Type 1 diabetes ICD-9 250.23 Diabetes mellitus, type | [juvenile type] with hyperosmolarity, uncontrolled
250.1 Type 1 diabetes ICD-9 250.31 Diabetes mellitus, type I [insulin dependent type] [IDDM] [juvenile type], not stated as uncontrolled
250.1 Type 1diabetes ICD-9 250.33 Diabetes mellitus with other coma, type | [juvenile type], uncontrolled
Previous 2 3 4 5 17 Next
Sunburst L Tree
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Guidelines for using CIPHER

nent . M Home  GettingStarted v Explore About ContactUs £ Admin +

Guidelines for citations

Please use the following instructions for citing the use of CIPHER and any phenotypes utilized:

¢ Citing the CIPHER Phenotype Library
o Please cite use of the CIPHER phenotype library by referencing the article below: Honerlaw J, Ho YL, Fontin F, Gosian J, Maripuri M, Murray M,
Sangar R, Galloway A, Zimolzak AJ, Whitbourne SB, Casas JF, Ramoni RB, Gagnon DR, Cai T, Liac KP, Gaziano JM, Muralidhar S, Cho K.
Framework of the Centralized Interactive Phenomics Resource (CIPHER) standard for electronic health data-based phenomics
knowledgebase. J Am Med Inform Assoc. 2023 Mar 7:0cad030. doi: 10.1093/jamia/ocad030. Epub ahead of print. PMID: 36882092.
¢ Citing Specific Phenotypes
o If the phenotype has an associated publication listed on the phenotype page, please reference it.
o If the phenotype does not include a publication, please follow the guidance in the acknowledgements section of the phenotype and/or cite
the URL of the phenotype page used.

Contributing to the CIPHER phenotype library

Navigate here to contribute a phenotype to CIPHER.

Benefits of contributing your phenotype to CIPHER

* Increases the visibility of your publication, program, and/or project.

* Increases the reproducibility of your methods and the number of citations of your publications.

¢ Facilitates collaboration by sharing your work products, enabling collaboration requests, and opportunity to obtain feedback from the CIPHER
user community.

¢ Provides opportunities to have your work featured in CIPHER newsletters and communications to the CIPHER user community.

e Affords you with a sharable platform to disseminate work products and supports compliance with the FAIR Data Principles.

A\NMI/N
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