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Overview

1.What is AIR-MS?

2.Mount Sinai Health System & Epic EHR
3.AIR*MS & OMOP

4.Coding Systems & Concept Mapping
5.Content Standardization via Concept Mapping

6.Data Contents of Mount Sinai's OMOP Research
Data Repository

7.Putting It Together: Queries & Phenotypes
(Data2Evidence, Al Agents)
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What is AIR-MS? 5
MRS

Artificial Intelligence-Ready Mount Sinai (AIR-MS) is a research platform that is
composed of:

1) A (very fast) integrated database including Mount Sinai Data Warehouse (MSDW),
Pathology and Radiology metadata; and the included data is growing

2) A Research Environment that allows interactions with the AIR-MS database from Python
or R

3) An Application Tier to host a growing number of applications — including cohort building
tools and annotation apps
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Data Modalities in AIR-MS

Currently Available Modalities:

* Mount Sinai Data Warehouse (MSDW), both containing protected health information (PHI) and
DelD (deidentified) Observational Medical Outcomes Partnership (OMOP)-mapped electronic
health record (EHR)

« Pathology Metadata

« Radiology Metadata

* BioMe/Sinai Million

» electrocardiogram (EKG)
« Echocardiography

» Gl Research Database

.J
R
AIR-MS

Work in progress: Electroencephalogram (EEG), Endoscopy & Colonoscopy Reports

All modalities are stored in separate database schemas, and access is granted to each schema
individually based on Institutional Review Board (IRB)

AIR-MS — Al Ready Mount Sinai /IA\\‘



Request Access to AIR-MS in Sailpoint sl
AIR-MS

1) Obtain Institutional Review Board (IRB) approval for your project if you want to
access PHI data, including this indication “we will use the AIR-MS platform (IRB #

20-01288) to access and store our data”
2) Request Minerva/High Performance Computing (HPC) account

3) Request access to specific modalities (i.e. schemas) on SailPoint

4) After access approval you can get started with the data using our Getting Started
Guides:

git clone https://github.mountsinai.org/AIRMS/airms-researcher-tutorials-minerva.git
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Working with AIR-MS in Python 55

.ﬂ
AIR-MS
Connection: The airms_connect library enables easy
connection to AIR-MS and is pre-installed on Minerva; install ~ # import
|t separately When using Conda/venv from airms_connect.connection import airms_connection

On Minerva vs Local: From a Minerva compute node, first ~ # initiatize connection
. . ) airms = airms_connection()
establish an SSH tunnel via .on_minerva().

# establish tunnel on Minerva

Interacting with HANA: The airms_connection() class login_host_name='1i04e04"
exposes a conn attribute, a hana_ml.ConnectionContext airms.on_minerva(login_host_name=login_host_name)
object, enabling direct use of hana-ml.

# establish connection
. i 0 t

- conn.sql() executes raw SQL queries. arms. connect()

# query airms

print(airms.conn.table('PERSON', 'CDMDEID').head(1@).collect())

. . # or
Both return a hana-ml DataFrame, whlch mimics pandas query = "SELECT TOP 10 # FROM CDMDEID.PERSON"
syntax and supports in-database operations. To pull data print(airms.conn.sql(query).collect())

locally, use .collect() to return a pandas DataFrame.

« conn.table() accesses specific tables.
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Working with AIR-MS

Install Packages

To use AIR-MS with R, you need to
install the following packages in your
environment:

 install.packages("odbc")
« install.packages("RJDBC")
Download Java driver

You then need to point to the Java
driver in your R script.

* On Minerva the driver can be found at
/sc/arion/projects/airms/lib/ngdbc.jar
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in R

library (odbc)

library (RJDBC)

library (getPass)

driver path <- path/to/driver

# Initialize the driver

jdbcDriver <- JDBC(driverClass="com.sap.db.jdbc.Driver", classPath=driver path)

# Define connection context

hana url <- "db.airms.mssm.edu:30041"

database name <- "AIRMS”

username <- "“user-name”

connection string <- sprintf( "jdbc:sap://%s/?databaseName=%s&user=5%s
&encrypt=TRUE&validateCertificate=FALSE&sslHostnameInCertificate=5%s
&connectTimeout=0&sslTrustStore=None",
hana url, database name, username, hana url)

# Connect

conn <- dbConnect (jdbcDriver, connection string, username,

"))

"SELECT TOP 10 * FROM CDMDEID.PERSON")

password = getPass ("Enter your password:

result <- dbGetQuery(conn,



https://github.mountsinai.org/AIRMS/airms-researcher-tutorials-minerva/blob/main/ngdbc.jar
https://github.mountsinai.org/AIRMS/airms-researcher-tutorials-minerva/blob/main/ngdbc.jar

Working with AIR-MS in R vs R Studio on Minerva 2

Working with R AIR-MS
Launch an interactive R session:

$ bsub -q interactive -P your account -n 1 -W 1:00 -R rusage[mem=8000] -XF
-Is /bin/bash

Load R module and start R
$ ml R/4.2.0
$ R

Download with R Studio

Launch R studiovia $ minerva-rstudio-web-airms.sh

Rstudio is started on compute node 1h06¢28, port 8788
Access the RStudio Web using your web browser: http://10.95.46.94:53543 ...

Change the hana_url from hana url <- "db.airms.mssm.edu:30041" to

hana url <- paste("localhost",Sys.getenv ("db port"), sep=":")
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Querying AIR-MS - SQL

We will give an introduction to SQL in Session Il!

Most basic components:

- Schema: Is like a folder — each stores a collection of tables that can be connected to each other via keys
(e.g. patient mrns)

- Clause: control the structure of a query

SELECT * FROM CDMDEID.PERSON
WHERE YEAR OF BIRTH > 1988

- Functions: perform calculations (AVG, COUNT, ROUND, MIN, MAX, ...)

SELECT AVG(2025-YEAR OF BIRTH) FROM CDMDEID.PERSON
WHERE YEAR OF BIRTH > 1988

GROUP BY GENDER
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Mount Sinai Health System & Epic
Electronic Health Record (EHR)



The Health Data Ecosystem -

AIR-MS

 The Mount Sinai Hospital was founded in 1852, one of the
oldest and largest teaching hospitals in the United States

Mount
Sinai

« The Mount Sinai Health System is one of the largest
health systems in North America, and there are over 12
million patients in the MSHS information system

48,000 >12 Million 3,221 Beds 48 Institutes

Employees Patients
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New York City 55

n AIR-MS

New York City Population

by Race and Hispanic/Latino Ethnicity

d NeW York iS One Of the Iargest, Each dot represents approximately ten people
most diverse cities in the world

 This is reflected in Mount Sinai's Wl
patient population as well o

* Mount Sinai services the New York -
City area e |

0% 0%  20%  30%
Percent of Total Population

* Models and research developed
here can be applied to many other ik N Wi
locations . WS\ Lol
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The Health Data Ecosystem: Epic =

AIR-MS
In MSHS, there are software systems we use:

* Electronic health record system (EHR) or

electronic medical record system(EMR); biggest c Lab Info System
systems are Epic and PowerChart (Oracle

eComputerized
Provider Order
Entry

Cerner)
* Picture Archiving and Communication System

(PACS) — or storing imaging datalike CTs and /

MRIs
 Patient Portals (like MyChart)
« At the state level — there are HIEs (health
information exchanges)
eMyChart
» Epicis used in the MSHS

AIR-MS — Al Ready Mount Sinai /IA\\‘

*Radiology Info.
System

*Picture
Archiving and
Communication
System



Story Board e Y—
This displays CH _ | ke Eoe -l =] 2p904s-8
f I Overview Flowshtet VS IntakoOupot Wi Labs Rad  Mis  MedsMstoy Eventlog Fever  Aaicoaguistion RE DD Ovim #-C
usertu Charlie-IM Hector © Index
. Male. 60 y.o. 10/11/1960 @ No fall interventions required (44 &0 and Oiet Ovders
patlent MRN: 285028097 ¥ Sk
. . Bect TRN IPORD Med Surg ¥ BestPractice Advisories
information Cor oo N MASTER
PATIENTS 210 view active Destivactice Adwicrie
Code: FULL {no ACP docs)
and
“ Vital Signs. Timeloe # & Hospital Problems # @ Notes from Clinical Staff mee
hyperlinks -
nox et > gastric uicer with hemorrhage bt mithout cbitructon A Selected Labs & #
that open up 2 3 - , Endoctoefietsboke Auched s & %
Al s 37-317 37 Diabetes type 2. controfied (CMS/HCC) 4 >
another part 568 ot e d
& 80-120 ! ] WO~ SoDUM 20C Sodum POTASSIUM
of the chart 8- ey ~ | e
. < POTASIIUM ©. [=tl POC Chicerse X
[T 100060 2
when you = E jone  m e @ Campieted )
H H S 94-99 ) 15005 : o
CIICk on it. ADMITTIO: 10/1V2828 (1 0) o = (,c- — g © Discharge Checkdist
Patient Class Inpatunt
HOVGI’ Over Acute gn!wt:'kovm“ ¥ Medications Report BUN/CREAT RA. CREATINING HGE o
o W\'w 2wk D 135 Lot Lpcated
something echos Seheduied .
d " st 1803 o (5 1098 rrgom‘r'(:ﬂy_cmsmm 10.5 %) ophthaimic olntment Mt woc n?‘.v @ Not Completed I5) A
and it opens e ot ROE O g o . ¢ . -
& d BN 2651 ky/m' Surosemide (Lasix) tablet 20 mg Protheombin T APTY INR :
up a window s o o .
d % ::Vll‘:::-;l" {LASY 13600 g Ordered e
to discover ":C‘M(" Continuous P *1.669.6 = Net GOt MEMOGOBRe @ Compieted (1 ¥
05 N and 0.9 % sodikam choride infusion
more ACTIVE MEDS (3) 300 A, (V. Continuoss 1 Respiratory Timeline
. . © Scheduled (2) Wt Ackior: N Bog. VoD mfv 8 J/18 %40, Mistory ¥ < Admission Quality
|nf0rmat|0n - B Continvous @ pantopeazole (ProtoN) B0 mg in sodkm chiorde 250 mi {0.32 ma/mi) Lab Data fuest 4 nous Measures
? infusion None )
¥ RN () 8 maih. v, Continsous O2/Vent Data £} imaging # bapor A
o New 239, 8 mg/hy at 10/11 0840 " ~ 2172 Last Updatest Retresn
PRN 9 » 9% % None 138
Gndansetron (Zofran) injection 4 mg P
Ama IV nfh PEN

Patient Name

The Health Data Ecosystem: Epic

A typical physician view in Epic, showing summary patient information
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The Health Data Ecosystem: Epic )
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Bed: 01
Cur Location: TRN Master Patient 41,0800 1000 1100 1200 1300 1400 1500 ’
Pool Room ~
Code: FUI ACP doc
oo i " nt SmlL Last Adr Today 09/13/19 at 0130 (Gwven) Dispense Locat Pharmacy to load in ADS
isolation: None cetirizine (ZyrTEC) tablet 10 mg - Dose 10 mg - Oral = Daily R

No Known Allergies

Collection: Lab vdered Admin Amount: 1 tsblet (1 = 10 mg tablet Dispensa Location. Pharmacy to load in ADS
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¥ Attending
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Last Wt: 445 kg
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Nurses see different views than physicians — MAR (medication administration
record) https://www.youtube.com/watch?v=XTstvvjyrcE
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Health Information Privacy Regulations =
AIR-MS
State National International
NYHIPA HIPAA GDPR (EU/UK)
SHIELD GINA PIPEDA (Canada)

Public Health 27F NIST 800-171 HIPAA (USA)
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Health Regulations: HIPAA £

[ ] ﬂ
AIR-MS
« Epic contains several modules and tens of .
thousands of data fields which capture data F]-ve HIPAA RU]-eS
from doctors, nurses, and other health -
professionals HIPAA Privacy | ==
Rule >
PHI Disclosure Rules v —
« Health information in the United States is
overned by HIPAA regulations 1o, (T ralley
9 y 9 HIPA.% L?lgc:url’[y Omnibus Rule '%I
Standards to safeguard ePHI v = Mergiens:[(I)-I:_'li'lEpil-Arules v
« PHI = private health information
Breach d Enforcement [
Notification @ Rule 2
: : " : e " Rule s/ﬂ How investigations are |/ e
* Health information can be "de-identified" by 60 Days to notify HHS conducted
review by an expert ("expert determination")
or using "safe harbor" (removing 18 specific Copyright@ 2018 The HPAA Guide
identifiers)

https://www.hipaaquide.net/hipaa-for-dummies/
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Health Regulations: HIPAA £

e The "Minimum Necessary Requirement”
states that researchers should only use the
minimal amount of data necessary to
address a research question or use case s et woniscn  rgumbenkes Gt Lvnptns by Q

Health Information Privacy v
« This means making sure data is only
provided for well-defined inclusion / 5 » A o » Er Prosonls » Py » GuldncaMaatals > Wi Necssry Reuremen
exclusion criteria for a specific question A forProfessionsls s 6 x

Regulatory Initiatives

]

Privacy +
. . . .
Security +  Minimum Necessary Requirement
« Exploring broad datasets usually happens i
. . age . . Compliance & Enforcement  + 45 CFR 164.502(b), 164.514(d) (Download a copy in PDF [PDF, 88 KB])
later in a study after initial limited dataset b aacrond
. .

d e I Ive ry Patient Safety The minimum necessary standard, a key protection of the HIPAA Privacy Rule, is derived from confidentiality codes and
Covered Entities & Business + practices in common use today. It is based on sound current practice that protected health information should not be used or
Associates disclosed when it is not necessary to satisfy a particular purpose or carry out a function. The minimum necessary standard

reauires covered entities to evaluate their practices and enhance safeguards as needed to limit unnecessarv or inanprooriate

https://www.hhs.gov/hipaa/for-
professionals/privacy/qguidance/minimum-necessary-
requirement/index.html
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« If there's an incident or data is leaked —
reduces the number of people impacted
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The Patient Journey & Epic =

AIR-MS
« Let's take a look at a typical patient walkthrough with Epic

« Key workflows: admission, discharge, and transfer (ADT)

]l e P
Epic

Admit new Physician can SOAP Notes, Orders, Slicer Dicer
patient, or request Consults, discharge analysis
register a new medications, Transfer summaries,
visit to hospital tests, eftc. Notes, efc. etc.
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