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The Patient Journey & Epic
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Margaret Smith is a 75 year old
female who has arrived at the
emergency room today with

dyspnea (shortness of breath) and

angina (chest pain)

Patient has a previous history of
pneumonia, anxiety
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The Health Data Ecosystem =

AIR-MS

« Once we have all this data, it
then goes into a series of
databases in Epic

« Epic has multiple databases gl Caboodle

that store information

« SQL = structured query

Hierarchical database Relational database Dimensional data model
language — Clarity, Caboodle onmedss  wigmiaal  Bgade
« NOSQL = other types of
data bases (eX. h I era rCh I Cal ’ https://it.uclahealth.org/about/ohia/services/reports-dashboards/webi-dashboards

graph)- Chronicles

VN
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Using the Data: Introduction to OMOP £5

« Data is stored in “OMOP” format

« OMOP = Observational Medical Outcomes Partnership

» After the initial work completed in 2013, the OMOP group then
became the Observational Health Data Sciences and Informatics
(OHDSI) group (pronounced “Odessey”)

» The common data model (CDM) for OHDSI is OMOP

» Asignificant project is the OMOP vocabulary

* Inthe US — OMOP leadership is located at Columbia U.

» Visit https://ohdsi.org O H DS I

OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

* Mount Sinai's OMOP data is maintained by Dr. Timothy Quinn
(Chief Data Architect)

VN
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Using the Data: Who Uses OMOP?

AIR-MS

« Several large collaborations use OMOP:

National

COVID

Conon ARPA H
Collaborative

Federal observational data research usually involves OMOP formatted data

VN
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Using the Data: How Does OMOP Work? £5

AIR-MS

S —
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https://www.ohdsi.org/wp-content/uploads/2023/10/10-Willett-BriefReport.pdf

- Data is extracted from Caboodle into the OMOP Common Data Model (CDM)
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Using the Data: How Does OMOP Work? (Cont’d)

Electronic Health Record (EHR)
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Using the Data: How Does OMOP Work? (Cont’d)

The OMOP CDM
consists of about 35
tables

Very simplified
compared to the
~20,000 tables in
Clarity

Standardized clinical data

gRaaaa0

—DI Observation_period I

—-I Death I

Visit_occurrence

Visit_detail

> Condition_occurrence |

Drug_exposure I

Procedure occurrence I

Device_exposure |

Measurement

|
Observation |
i

Note

Note_NLP

Episode i

—yl Specimen | L)I Episode_event |

| Fact_relationship |

[/ \/

Standardized health system

“I Location
>—I Care_site

5—' Provider

Standardized
health economics

Cost

Payer_plan_period

T

Standardized vocabularies
l Concept l‘

7
p
7

f

Vocabulary

Concept_class

| Domain

Concept_synonym

Concept_relationship
| Relationship

Concept_ancestor I

| Source_to_concept_map I

| Drug_strength I

Standardized
derived elements

Condition_era

Drug_era

Dose_era

Results schema

Cohort

g

Cohort_definition

— =T TT

Standardized
metadata

CDM_source

Metadata
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Medical Record Numbers (MRNSs) 55

« Medical record numbers (MRNSs) are the
primary identifiers of patients

Primary Care

« They link information from across a health
system

« Help with standardizing patient identifiers

 |dentifiers can (1) merge, (2) be deleted,
(3) be substituted/change

 These are tracked in the Master Patient
Index (MPI)

/NN
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Master Patient Index (MPI)

..J
R

AIR-MS
« In MSHS, several hospitals joined the Two MRNs
system at different types, using fO"t_SaT)?
different medical record systems (ex. gz pI:?at er om
PowerChart) hospitals

« Even though we have standardized
over several years, there still may be
old PowerChart MRNs in the system

o : PowerChart Orphan Old EHR
. r
Additionally, some patient reco (.ZIS ‘ System
have been merged across hospitals,
Patient
MRN Error 2 x Accidentally
Admitted

so old identifiers may disappear



Coding Systems & Concep
Mapping




Mapping Overview =

* We need to map information between Epic and AIRMS (OMOP)

» Epic stores medications, diagnoses, procedures, etc. In Epic ID codes, a
proprietary commercial system they maintain

» These codes are then mapped to other coding systems like ICD-10,
SNOMED, RxNorm, etc.

SNOMED

International

* Mount Sinai's OMOP has their own mapping tables (because we can't
use the ones in Epic due to commercial license issues)

«  Why can't we just map Epic codes to a standard set of OMOP codes in a i%NAv

big table? Due to codes being commercial properties, licensing, etc.

AIR-MS — Al Ready Mount Sinai /IA\\‘



Exploring the OMOP Mapping £

Oﬁ
AIR-MS
« OMOP uses several m Source Coding OMOP Standard
standard vocabularies System Vocabulary
for mapping Diagnoses ICCI21-1O-CM, Sole SNOMED CT
* This table describes the odes
relationships between Procedures CPT, HCPCS SNOMED CT/ CPT4
the EHR coding system Drugs ATC, NDC RxNorm
(ex. Epic, PowerChart,
etc) and the OMOP Labs LOINC LOINC
Standard Vocabulary Vitals LOINC LOINC / Extensions
Devices HCPCS SNOMED CT

https://athena.ohdsi.org/search-terms/start
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MSDW has an “Extended” OMOP CDM

Column Type OMOP CDM MSDW Extension Tables

Standard OMOP columns 242 n/a
De-identification columns that mask 104 0
standard OMOP PHI columns
Extension columns from Caboodle 297 54
Data lineage & ETL audit columns 479 45
TOTAL:/ 1,122 % 99
22 of 40 OMOP tables cdc_race_ethnicity xtn
(versions 5.3, 5.4, 6.0) provider_attribute xtn
date xtn
time_xtn

AIR-MS — Al Ready Mount Sinai /IA\\‘



Using the Data: Querying and Retrieving Data =

M|
AIR-MS

Foundational to CONCEPT_ID 313217 — Primary key ‘

OMORP is a “Concept” P o |

_ CONCEPT_NAME Atrial fibrillation | <————— English description

(stored in the |

CONCEPT table) DOMAIN_ID Condition | <~ Domain

Concept domains: VOCABULARY_ID SNOMED “—————— Vocabulary ‘

Condition,” “Drug, CONCEPT_CLASS_ID Clinical Finding — Class in vocabulary

“Procedure,” “Visit,”

“Device,” “Specimen,” STANDARD_CONCEPT S ‘ Standard, Source

of Classification

etc. CONCEPT_CODE 49436004 - |
VALID_START_DATE 01-Jan-1970 Code in vocabulary
VALID_END_DATE 31-Dec-2099 | Valid during time
0 T o _— interval

INVALID_REASON

AIR-MS — Al Ready Mount Sinai /IA\\‘



Using the Data: Querying and Retrieving Data (Cont’d) Q)

[ ] ﬁ
AIR-MS
. Different terminologies ! 0 levels of separation
d t th Disease of the
are mappe O e cardiovascular
Systematlzed system Ancestry Relationships

Nomenclature of
Medicine (SNOMED), Ancestor \
and there is an ontology

which defines concept

relationships Concepts

Heart disease

Cardiac arrhythmia

Supraventricular
arrhythmia

Atrial arrhythmia I

Atrial fibrillation

2 levels of separation

Fibrillation

Concept Relationships

Descendant

Permanent

ContrE)IIed Persistent Chronic Paroxysmal Rapid
atrial atrial atrial atrial atrial atrial
fibrillation fibrillation fibrillation fibrillation fibrillation fibrillation
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Exploring the OMOP Mapping £

[ ] ﬁ
AIR-MS
* There’s a tool called Athena |~ 77000 ScARGH | DowLoAD | LoaN @
which contains concept
mappings Search
. aspirin Search
* Contal nS Sta nd ard 1. Usage of quotation marks forces an exact-match search
mappings between Several 2. In case of a typo, or if there is a similar spelling of the word, the most similar result will be presented
coding systems Explore domains
«  When you’re building a list v op &
of codes to look for, you can e Condions Crocedures
start here to explore the .
R ) @
concepts _ 3
Devices Observations Measurements
« OMOP in Mount Sinai uses S s R
several of the Athena
mappings

https://athena.ohdsi.org/search-terms/start
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Exploring the OMOP Mapping £

you can see the concepts that
correspond (there are 34,119 SEARCHEVHEVIOR® =y
i aspirin X DOWNLOAD RESULTS Show by 15 items Total 34,119 items 2 3 4 5 - 2275 >
items
® DOMAIN v D v CODE NAME CLASS CONCEPT VALIDITY DOMAIN VOCAB .
« Will find different vocabularies © CONCEPT Y 36835757 RIGCOSYT6E  ASPIRIN Ingredient Non-standard  Valid Drug Smgp Invest
CLASS v
that are ma p ped to conce pts — ¢ 1112807 1191 aspirin Ingredient Standard Valid Drug RxNorm
. . VOCAB v
you Ca n bu I Id a IISt Of ° 4306886 387458008 Asgpirin Substance Mon-standard Valid Drug SNOMED
identifiers to search for © VALIDITY >
19048167 215436 Buffered aspirin Ingredient Mon-standard  Invalid Drug RxMorm
35164836 JMDC1103 aspirin Ingredient MNon-standard ~ Valid Drug JMDC
° Ath ena d oes n ot con ta | na 42976444 KDC1373 aspirin Ingredient Non-standard ~ Valid Drug KDC
mapplng between Ep|C ID B5022991-
Cod es an d Oth er Cod i n g 45623494 gégg;zzi;4 aspirin SPL Non-standard ~ Valid Drug SPL
systems — due to commercial / [ cearPuTers | ——
license issues with Epic e -

https://athena.ohdsi.org/search-terms/start
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Patients £

[ ] ﬂ
AIR-M
observation person location death >
Patient A Race Patient A Patient A Home Address A Patient A Death date
Ethnicity

Language Preference
Sexual Orientation
patients  Race patients atientd  HomeAddresse
Marital Status
Gender Identity

Patient C Ethnicity Patient C

Religious Affiliation

MSDW — Mount Sinai Data Warehouse /IA\\I



| | | | |
Patient Demographics Variables =
[} ﬁ
AIR-MS
4148886 Confidential patient data held 14,267 14,432
4136468  Ethnic background 45 5,423,669 5,484,600
4271761  Ethnic group 42 81,419 81,419
qu - " m e
432453  General clinical state finding 2 12,051,324 12,051,324 SELECT TOP 5 person id, gender concept id, year of birth
FROM CDMDEID.
4181605 Language preference 134 5,922,499 5,922,499 o
airms.conn.sql{sql).collect()
4053609  Marital status 7 10,531,938 10,531,938
4013886 Race 96 7,235,748 7,383,325
3050381  Race or ethnicity 8 8,943,318 8,943,318
4052017  Religious affiliation 31 5,264,641 5,264,641
4283657  Sexual orientation 7 532,407 532,407
21494233  Tabulated ethnicity [CDC] 43 2,969,196 2,990,029
21494232  Tabulated race [CDC] 66 3,943,939 3,986,784 Record counts as Oprri/ 21, 2025

MSDW - Mount Sinai Data Warehouse




Epic to OMOP Condition Mapping

>

AIR-MS

Epic
— OMOP
ICD-10 :
Custom OMOP Mapping SNOMED CT
Table

Epic Codes

Epic

..J
OH
AIR-MS

AIR-MS — Al Ready Mount Sinai /IA\\‘



Diagnosis Information @

[ ] ﬂ
AIR-MS

* During a visit (encounter) to the hospital, 30,000

a pat.le.nt may be dla.gnosed Wlth a . Acute myocardial infarction, $14.78 ) )

condition, such as diabetes, pneumonia, 25,000 - Septicemia, $41.58

etc. - o

, , , = . - Cerebral infarction, $7.98

 Typically, diagnoses are stored using g 2000

standard coding systems such as 5 glardiac . Osteoarthritis, $18.08

SNOMED and ICD-10 ,E' 15,000 e oens $

. . — . ——— Heart failure, $14.58

 These coding systems have been built E c, ®

over years by international consortia (for s 1000 9 Diabetes mellitus with complication, $7.98

ICD-10) and are constantly being revised | _

] 5 000 COPD and ~ Pneumonia, $7.7B

 When you look for diagnoses and pull bronchiectasis, _ acute and unspecified renal failure, $5.45

up lists of conditions, you can consult . $5.3B -

with cI|n|C|_ans (physmang, specialists, 250,000 750,000 1,250,000 1,750,000 2,250,000

etc) who will have a good idea of how Number of St

frequent conditions are, how they rank, tmber of Stays

etc. — this is the process of clinically S e tatbrictelsbar7-Ton R ool St 2016,

valldatlng your query results tps://hcup-us.ahrg.gov/reports/statbriefs/s -Top-Reasons-Hospital-Stays- Jsp

AIR-MS — Al Ready Mount Sinai /IA\\‘
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ICD-10 and SNOMED £

[ ] ﬁ
AIR-MS
 |CD-10: International
Classification o]‘ Dlseages, version Classification Concepts MedDRA System organ class
10 (developed internationally by \ —,—I
the WHO) Standard Concepts MedDRA I High-level group terms
* SNOMED: SyStematlzed \ MedDRA High-level terms
Nomenclature of Medicine
(developed in the USA) Lopevel SNOMED-CT MedDRA I Preferred terms
 There are 357,000 unique Higher-level e MedDRA I Low-level terms
Concepts n SNOMED, ICD-10- classifications N -
CM has about 70,000
Low-level concep SNOMED-CT Source Concepts
» |ICD codes are mapped to the low /
Ievel and higher-level SNOMED- Source codes %W
CT codes y
. ICD10 ICD10CM Read SNOMED Oxmis Ciel MeSH ICDO9CM
 AIRMS has a custom mapping

produced by a 3rd party vendor
between Epic IDs and SNOMED
/ ICD codes

AIR-MS — Al Ready Mount Sinai /IA\\‘
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Examples — ICD-10

..J
R

AIR-MS
E11: Diabetes mellitus without
complications
E11.0: Diabetes mellitus with T EO00-E89 Endocrine, nutritional and metabolic diseases
hyperosmolarity E08-E13 Diabetes mellitus
E11.1: Diabetes mellitus with
ketoacidosis... E11 Type 2 diabetes mellitus
W61.62: Struck by duck E11.1 Type 2 diabetes mellitus with ketoacidosis
W61.62XA: Struck by duck, initial
encounter E11.11 ...... with coma

W61.62XD: Struck by duck,
subsequent encounter...

AIR-MS — Al Ready Mount Sinai /IA\\‘
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