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Cohort Query Tools
* Explore data
» Get counts for research proposals

* No coding needed

-



Cohort query tools for Mount Sinai data

| Data2Evidence LEAF ATLAS

Nick Dobbins, Univ

Development Data4Llife of Washington, OHDSI Epic Inc.
ISMMS
License Free and open-source software Commercial

For existing Epic
Hyperspace users

Newer, actively developed Not actively Complexity only
Tradeoff High functionality developed Higher Must not
Easy to use interface Limited functionality functionality inadvertently access
PHI without
authorization
Data : . : . : . :
) De-identified De-identified De-identified All Epic data
available

Pre-defined stats
Capabilities Can customize visualization = Pre-defined stats Customized stats
Pre-defined scenario wizards

Customized stats
and visualization

OHDSI, Observational Health Data Sciences and Informatics; PHI, Protected Health Information.
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Cohort query tools for multi-site data

Epic Cosmos
» 304 million patients,
» 2,070 hospitals, 47.1k clinics
TriNetX
* 117 million patients
» Polished, commercially developed interface
« Multi-institution data possible with institutional agreement/subscription
* Mount Sinai currently doesn't have an active agreement

Valuable for rare diseases research
Useful as a validation cohort

Regularly updated

https://cosmos.epic.com/
https://trinetx.com/data-sets-analytics/
Accessed May 26, 2026
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Data modalities in AIR.MS

Currently Available Modalities:

* Mount Sinai Data Warehouse (MSDW), holds both protected health information (PHI) and
DelD (de-identified) Observational Medical Outcomes Partnership (OMOP)-mapped electronic
health records (EHR)

 Intensive care unit (ICU) datamart

« Pathology Metadata

« Radiology Metadata

» BioMe/Sinai Million

» Electrocardiogram (EKG)

« Echocardiography

« Gastroenterology (Gl) Research Database

Work in progress: Electroencephalogram (EEG), Endoscopy, Colonoscopy, cardiac imaging
reports, physiological waveform data (Bedmaster -> GE AirStrip in future?)

Clean up, add Minerva raw datasets
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Epic is the Primary Source of Electronic Health Record Data at Mount Sinai

* User interface for Epic
Epic * Where clinical and administrative staff enter data pertaining to patient care in real-time

Hyperspace

* Epic’s operational database
- * Non-relational database allowing for efficient retrieval of data at the point of care
e« Optimized for real-time clinical transactions such as placing orders

* Epic’'s SQL-based relational reporting database
» Used for operational reporting, business intelligence and research

* Epic’s enterprise data warehouse
 Optimized for enterprise-wide analytics

SQL, Structured Query Language.

Credits: Sharon Nirenberg, MD /I‘\\‘



OMOP Common Data Model Requirements P OHDSI

DWEEN/ATIONGL MEAL T DATE KNS TA A0S VP TIA TS

2. Standardize data content via mapping

1. Standardize data structure via common format EHR codes to standard healthcare
vocabularies
I
Perio« _ Standardized health system Standardized OMOP Standard Non-standard
___fenon ] ' wa _ health economics Domain Vocabularies Vocabularies
- e N e e—"
= e ]" Mo agune B Condition SNOMED-CT ICD-10-CM, ICD-9-CM
Vit occurrence e b trovider €| .| Drug RxNorm, CVX ATC, NDC, Multum
TR ~ Standardized vocabularies oms SNOMED-CT
- u derived elements -CT,
g [ Condition,_occurrence | I ~oree | e Measurement ~ LOINC Nebracka Eexicon
.4 = ——'-i[ Drug_expasure J [ | :
3 - {__Vowbutary | ) | Drug_ers Procedure CPT4, HCPCS, ICD-10-PCS  ICD-9-Proc
% soa Procedure occurrence | il SO 310 I Dooe 5 - .
S _ TR | Observation SNOMED-CT, LOINC ICD-10-CM, ICD-9-CM
5 e} e, B coson ikl OMOP Race, OMOP Ethnicity o oMED-CT,
T [__Cancept_symonym _] C Ethnicity ' Y" Nebraska Lexicon
o ] eI e Provider SNOMED-CT
Ste _ b NUCC, Medicare Specialty i
| Relationship | .| (Specialty) Nebraska Lexicon
Standardized
- 4q Episode | *_Concept_ancestor | metadata Route SNOMED-CT Nebraska Lexicon
o Spocmen ] S epsode cvem ]| | [ Sowceo.coment e | LT . SNOMED-CT,
| Fact_relationship | | Drug strength | | Metadata | unit LG Nebraska Lexicon

https://ohdsi.github.io/CommonDataModel

ATC, Anatomical Therapeutic Chemical; CPT, Current Procedural Terminology; CVX, Clinical Vaccines; HCPCS, Healthcare Common Procedure Coding System; ICD,
International Statistical Classification of Diseases; LOINC, Logical Observation Identifiers Names and Codes; NDC, National Drug Code; NUCC, National Uniform Claim
Committee; OHDSI, Observational Health Data Sciences and Informatics; OMOP, Observational Medical Outcomes Partnership; PCS, Procedure Coding System;

PHI, Protected Health Information; SNOMED, Systematized Nomenclature of Medicine — Clinical Terms; UCUM, Unified Code for Units of Measure.
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Data2Evidence Limitations

Not all data modalities on Artificial Intelligence Ready Mount Sinai (AIR-MS) are currently
available for search in Data2Evidence

« Radiology study data is older than a year
« Cannot filter with concept sets (also called value sets) at this time

 Filters may surface concepts in the dictionary table which are not used/mapped at Mount Sinai
« Mitigate by searching for concepts of interest as a separate step before building cohorts

« Muiltiple filter criteria can degrade responsiveness

« Cannot currently download list of patients in the cohort



Follow along (needs VPN or on-site non-guest
connection)

https://d2e.airms.mssm.edu
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Datasets

ﬁ Mount Sinai De-ldentified Epic Electronic Health Record (EHR) Data

Click here to start analyzing Al Ready Mount Sinai (AIRMS) de-identified patient data derived
from Mount Sinai’s EHR, and stored in Observational Medical Outcomes Partnership (OMOP)

format.

2, Total subjects: 12,441,531 [5) Date: 2023-06-08 [) Version: 5.3

@ Data model: omop5-3
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Dataset Overview

- .
'I.E ° Datathon ¥ Dataset Concepts Cohorts Wizards Account
a—
Dataset info Data characterization Data quality
Datathon

The dataset consists of EHR data from ~5,000 patients with diagnoses relevant to the hackathon. The dataset is designed for participants to
develop ECG representations that can identify patient matches, detect individuals outside the cohort, and extract clinical signals that
provide information beyond the electronic health record. The dataset is a subset of the Mount Sinai De-Identified Epic Electronic Health
Record (EHR) Data, structured with the OMOP Common Data Model format. Data includes patient demographics, conditions, encounters,
procedures, vitals, medications, and lab results. We also provide the count of ECGs each patient has.

Metadata
Resource type Dataset
Dataset ID b74a57f2-026a-4f46-ba7f-3a59d5c67250

{"Observation Period Count": "4855", "Death Count": "604", "Visit Occurrence
Count": "967358", "Visit Detail Count": "0", "Condition Occurrence Count":
"1305352", "Drug Exposure Count": "2250423", "Procedure Occurrence Count™:
"2269754", "Device Exposure Count": "0", "Measurement Count": "17820345",
"Observation Count": "2395372", "Note Count": "1521567", "Specimen Count":
"0")

Entity Count Distribution

Entity Count 28,535,630 >28M entities

Version 5.3
Schema Version 5.3
Latest Available Schema Version 5.3

Slide credit: Pablo Guerrero, Tim Walz, Data4L.ife




Dataset Characterization

Dataset info Data characterization Data quality

Mount Sinai De-ldentified Epic Electronic Health Record (EHR) Data

Select data characterization report
[Show all reports v

CDM Summary Gender

FEMALE @ MALE
Source name: CODMDEID

Number of persons:
12,441,631

FEMALE
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Dataset Characterization

Age at first observation

350K
300K
250K

200K

People

150K

100K

50K

0

72 46 2 7 12 17 22 27 32 37 44 49 54 59 64 69 74 80 85 90 95 100 105 -71 -65 -50 -6 42
Age

QOB M O

-



Dataset Characterization

Year of birth
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Dataset Characterization

Measurement Prevalence

Treemap Table

Alanine ... | A rtat... Bilirub... Body s...
Leukoo... | Alanine spartat.. | Body te... L Bl.. | Bi.. |pH.. | La.. |Ox.. | Er... | Tr.. | Pa.. | Ox... | Glo

Platele... | Glucose ... | Carbon ... | Prothro... Oxygen... | Neutro... o
ome... .
Recnira | Bodu h Po...| Li.. | H.. | C.. | Bl... | Cho | Plat | ABO | Thy
Creatin... ,4er set
Platelets panel | Blood | Hematology and Cell Count Panels Bac | He | pH | Car | Ins | Ani | Ba | Ba
Urea ni... PlateletsINumber Concentration (count/vol)IMoment in timelBlood
Platelets [#/volume] in Blood by Automated count Spec... Ery [Glu| Cr | La | Ba | Ba | Ch
Potassi... Prevalence: 0.00508 Calci...
Number of persons: 63,250 — | Natr... c c
Al alA|H alH
Sodium... Average records per person: 50.4 .
- g Nuc...
7ot SysToll... Nitrite... | Body m... S Lacta... Epit... H elcl|c
MCVIE- | Ervthro... | Basophil.. oy i L P S c
Pl | Diastol-.. | yrobii... | Sodium... Gluso e Vot
| 999 | pota... | Iron-.. T lF|u|R
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P--. [ Phosph... | Leukoc... | Glucos... Trigly... | Rh [T, . lLem €o...
= | Sodi... = | Sod... Met Ca...
Bilirub... | Chloride... Basophil... [ Body w... | Bilirub... | Carbon... | Carbo... | Chlor... Gam... [ lron... | Chl... | Fola Ur... ]
1.00 672.00
Average records per person -l

Box Size: Prevalence
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Data Quality Dashboard (DQD)

Mount Sinai De-ldentified Epic Electronic Health Record (EHR) Data

Overview
Verification Validation Total
Pass Fail Total % Pass Pass Fail Total % Pass Pass Fail Total % Pass
Plausibility 327 1256 452 72% 286 5 291 98% 613 130 743 83%
Conformance 638 90 728 88% 102 4 106 96% 740 94 834 89%
Completeness 374 22 396 94% 12 b 17 1% 386 27 413 93%
Total 1,339 237 1,576 85% 400 14 414 97% 1,739 251 1,990 87%

570 out of 1,739 passed checks are not applicable, due to empty tables or fields.
28 out of 251 failed checks are SQL errors.
Corrected pass percentage for NA and Errors: 84% (1,169/1,392).

Kahn MG, Callahan TJ, Barnard J, et al. A Harmonized Data Quality Assessment Terminology and Framework for the Secondary Use of Electronic
Health Record Data. eGEMs (Generating Evidence & Methods to improve patient outcomes). 2016;4(1):18. doi:10.13063/2327-9214.1244

-



Concept Search

-
. y A E ° Dataset Concepts Cohorts Wizards Account

Concept search Concept sets

Q, Search °

ID Code Name Vocabulary Concept Domain Class Validity RC
Filter by Vocabulary X+ Filter by Concept ¥ w Filter by Domain Filter by Class w  Filter by Validit X w
45426237  9982.00 Read Non-standard Condition Read Invalid 0
45489629  9C3.12 Read Non-standard Observation Read Invalid 0
45426233  98Bn.00 Read Non-standard Condition Read Invalid 0
45429577  9E3.12 Read Non-standard Procedure Read Invalid 0
45422998 9DA.NM Read Non-standard Observation Read Invalid 0
45476340 92.11 Read Non-standard Observation Read Invalid 0
45486357 9N1F.13 Read Non-standard Observation Read Invalid 0
45489627  999Z.00 Read Non-standard Condition Read Invalid 0
45422994  98Bj.00 Read Non-standard Condition Read Invalid 0
45486335  9991.00 Read Non-standard Condition Read Invalid 0
45432915  9Ndr.00 Read Non-standard Condition Read Invalid 0
45486366  9K4..00 Read Non-standard Observation Read Invalid 0
45483694 K522 Read Non-standard Condition/Procedure Read Invalid 0
45423012  9F2.1 Read Non-standard Observation Read Invalid 0
ARATAT7AD ANAde NN Raad Nan-standard Canditian Raad Inualid n

Slide credit: Pablo Guerrero, Tim Walz, Data4L.ife




Example Scenario

How many patients who identify as White do we have with multiple myeloma who were treated
with bortezomib, and had a whole-body MRI?

Slide credit: Pablo Guerrero, Tim Walz, Data4L.ife



Cohort Building

o
!

Slide credit: Pablo Guerrero, Tim Walz, Data4L.ife



) i Cohort creator interface
Filtering area

Dataset Concepts Cohorts Wizards Account
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It Group ™ B MALE
Gender Jestaine o W FEMALE

Al o
Basic Data
" Y|  Pationt Count 4
Age
I Seloct an Attribute
4 M
Race Basic Data
% Gonder 4
Al v
Charti
: arting area
Al v
5M |
INCLUSION (0) Exclusion (0
M
1]
2M
™
= Select an Attridute
“
Basic O 0 — L -

= = s TERTALE WATE NI TOTeTDT
Add Filters Save Gender P

-




Current cohort size

Hover over bars to see counts \

Open Dashboard n G 4 I 89.! 12,441,531 / 12,441,531
B No matching concept
B MALE
B FEMALE

Basic Data - Gender: MALE

- -

/AN



Add filter Age > 35

B —
a Congets #aw coort « n g L | Sosnso/izanssv
v Basic Data = Sort X-Axis By B No matching concept
T¢ Group B MALE
Gende: . . W FEMALE
All v
Basic Data M

X | [—— Charti dates instantl
| | St on At arting area updates Iinstantly
L 4
= Basic Data
ace 6‘ 2
alf v
Ethnicity

am
All v

INCLUSION (0) Ex

M

2M-

™

Select an Attribute
4

0
3 X, Basic Data FEMALE MALE No matching concept
Add Filters Save Gender 4
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Add more demographic filters

DZE

£3 Cohorts New cohort '
 Pom——————————————————————————"

v Basic Data —

Gender

| FEMALE x || MALE x v

Clear Al
Age
Race
[ white x| -
Clear Al
Ethnicity
All v
INCLUSION (1) Exclusion (0)
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Condition filtering by ICD-10

£3 Cohorts New cohort &«
.|
v Basic Data — {
™
Gender
| FEMALE x || MALE x | .
INCLUSION (1) Exclusion (0)
Clear Al
Y
Age Iﬂl
v ——
Conditions (ICD10CM) A —
e 3.
— Condition Source concept code
E v Multiple myeloma not having achieved x A
Clear Al > remission
Ethnicity | Multiple myeloma in remission x |
All v
Multiple myeloma in relapse x
Enter search term
INCLUSION (1) Exclusion (0)
C90.0 - Multiple myeloma
v Conditions (ICD1I0OCM) A =
Condition Source concept code
csoq
C90.0 Loading suggestions...



Search for medications by code

INCLUSION (2) Exclusion (0)

v Conditions (ICD1OCM) A

Condition Source concept code

Multiple myeloma not having achieved x

| Multiple myeloma in remission X |

Multiple myeloma in relapse x

Clear All

v Maedications A

Medication Source concept code
LOxgO1

Loxgor <y

LOIXGO1 - bortezomib

-



We can flip the Boolean
relationship between filter cards

INCLUSION (2) Exclus

ion (O}

v Conditions (ICD10CM) A

Condition Source concept code

not achieved v
Multiple myeloma not having x

Multiple myeloma in remission x

| Multiple myeloma in relapse x

Clear All

Medication Source concept code

Im::

W

Clear All



Add temporal relationship

between filters INCLUSION (2) Exclusion (0)

> Conditions (ICD10CM) A

v Medications A

Medication Source concept code

| bortezomib x | v

Clear All

v Medications A - Conditions (ICD10CM) A -

Started v
1 Days
After Start -
of
Conditions (ICD10CM) A -

.



Filter by radiology studies

> Conditions (ICD10OCM) A

> Medications A

Vv Imaging Research Warehouse A

Imaging Modality

MAGNETIC RESONANCE x v

Clear A

Body Part

WHOLE BODY x v

Clear A

Frequency

Study Description
All -



Download the chart

Dataset Concepts Cohorts Wizards Account

p——
Open Dashboard n [} | 114 /12,441,531
Export to CSV File & MaLe
B FEMAL

4 Export to PNG File




Dataset Concepts Cohorts Wizards Account

e 3
£y L] Einermasion

B MALE Filter Summary x
B FEMALE

Download the SQL query

o Showing patients with:
Basic Data
Gender: FEMALE, MALE
Age: >35

Race: White

Conditions (ICD10CM) A

Condition So

rce concept code: C90.00,

C90.01, CH(

Medications A
Medication Source concept code: LOIXGO1

Started 1 Days after_startdate of Conditions
(ICD10CM) A

1 ing R h Wareh A

Imaging Modality: MAGNETIC RESONANCE

Body Part: WHOLE BODY

Download SQL

U






What are Wizards?

« These are pre-configured queries that can calculate common epidemiological measures, such as incidence,
prevalence, mortality, etc.

« This will speed up calculations, and allow users to get quick insights with only a few mouse clicks
* Future wizards will include readmission rates, length of stay, etc.

* There may be edge cases where the Wizards fail - if you find these, please contact us and we'll improve it

-



& O M O https//d2e.siems.mssmedu/d2e/portal/researcherfwizar ds PR S - [ o (R 3 o[_‘q“

';.E Mount Sinai De-lde.. Dataset Concepts Cohofts Wizards Avcount
—
Getting started
We've built some pre-configured scenarios to get you started
Calculate Incidence Calculate Prevalence Calculate Mortality |

This wizard will calculate the incidence (the Prevalence (the number of existing cases) for a This will determine the mortality rate for a
number of new cases) for a condition or particular condition or nultiple co-ocourring specifio condition or multiplé co-occurring
multiple co-occurring conditions, such as conditions, such as diabetes, stroke, or COVID- conditions. Mortality Is determined by finding

stroke, or COVID-19, It will find

diabete: 19 can be e

y calculaied using this wizard, specific death dates that co-occur with a range

patients with a particular diagnostic code or Other criteria (such as patient age, weight, of dates that you specify, as well as additional
codes for a set of criteria you define for the systolic blood pressure, ete) can also be set to patient criteria you set (such as visit dates,
patient cohort {dates, patient age, gender, further refine the prevalence rate calculation, patient age, gender, etc),

weight, systolic blood pressure, eto).

Cross sectional Demographics

The cross-sectional demographics analysis

executed by this wizard will create a set of More Wiza rdS Wi ”

graphs describing a specific cohort of patients

you define based on different criteria, such as h [
age, gender, race, ete, This is useful to provide appear ere

a quick exploration of data and generate in the futu re

-



d2e.airmsmssm.edu/d2e/porta

Let's
calculate
diabetes
Incidence for
males >= 60

rasearcher/wzards

Calculate Incidence

Note: this is a very rough approximation that /s just a starting point for & more comprehensive analysis.

Age Range®: &g o=

Gander:

Ethnicity: Search

Roce:

Height: o

Weight: o

BME  xon?®

Resp Rate: bom

Pulze Rate:  tpn

Systolic Blood Pressure:  minidy

Diastolic Blood Pressure:  mumiig

A B S8 - Do

- Dataset Concepts Cohorts Wizards Account
e
This wizard will calculste the incidence (the number of new cases) for a condition or multiple co-ocourning conditions, such as diabetes, stroke, or COVID-19. It will find patients with s
particular disgnostic coda or codes for a set of critaria you define for the patient cohort (datas, patient aga, gandar, weight, systolic blood prassurs, atc).
—
->=60
Gende
Male
Ethnicity
= le
TS RETE O
Systolic Biood Pressure:  mmHg - il
Make sure to click this
Diastolic Blood Pressure: nmHg
Years*: 2010 2020

Condition 1% Diabates meliitus (E08-E13) nchude descendants
Condition 2: hition 2
Condition 3:  Search Condition 3
Condition 4: yrch Condibon 4
Condition 5: Search Condition 5




¢ C R am d2e.airms.mssm,edu/d2e - : ort B 3 ¢ 8 - Mo

';.E e Mount Sinal De-lde...~

Dataset Concepts Cohorts Wizards Account

Co—
o Cohorts Linked Cohort « Open Dashboard o + Ag 2.439,597 / 12,441,531 v/
v Basic Data = Sort X-Ais By:
p e |
wndar i Maiuive — o
| maLE x| G
foar A . Hask (ot
! Putlent Count .
Ae 4y Seectan Attibuss
>=40 x £ -
Basic Data
Race ®.  Gonder .
All
e
All v 1.5M |
INCLUSION (0) Exclusion
™
0.5M

Seoct an Atteabsde
X

3
! ., BaskData o MALE
Add Filters Gandar 2
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Save and Materialize

Cohort Name: late Inzidence O

Cohort Description:




oty B @ 8 - Ko

e -._'q.- |:.-.:| & nitpsdfdeairmemsem.edu/'d s /portal/researchar/cohort

Incidence rate dashboard

Source concept code

—— EDE-E13

+*
-]
=
B
=
o
-]
e
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';.E Mount Sinai De-lde.. Dataset Concepts Cohofts Wizards Avcount
—
Getting started
We've built some pre-configured scenarios to get you started
Calculate Incidence Calculate Prevalence Calculate Mortality |

This wizard will calculate the incidence (the

Prevalence (the number of existing cases) for a This will determine the mortality rate for a

number of new cases) for a condition or particular condition or nultiple co-ocourring
conditions, such as diabetes, stroke, or COVID-

19 can be e

specifio condition or multiplé co-occurring
multiple co-occurring conditions, such as
stroke, or COVID-19, It will find

patients with a particular diagnostic code o

conditions. Mortality Is determined by finding

diabete: y calculaied using this wizard, specific death dates that co-occur with a range

of dates that you specify, as well as additional

Other criteria (such as patient age, weight,
codes for a set of criteria you define for the
patient cohort {dates, patient age, gender,
weight, systolic blood pressure, eto).

systolic blood pressure, ete) can also be set to patient criteria you set (such as visit dates,

further refine the prevalence rate calculation, patient age, gender, etc),

Cross sectional Demographics

The cross-sectional demographics analysis

executed by this wizard will create a set of More Wiza rdS Wi ”

graphs describing a specific cohort of patients

you define based on different criteria, such as [
age, gender, race, ete, This is useful to provide appear here
in the future

a quick exploration of data and generate

-
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Calculate Prevalence

Prevalence (the number of existing cases) for a particular condition or multiple co-occurring conditions, such as diabetes, stroke, or COVID-19 can be easily calculated using this

wizard. Other criteria (such as patient age, weight, systolic blood pressure, etc) can also be set to further refine the prevalence rate calculation.

Note: this is a very rough approximation that is just a starting point for a more comprehensive analysis.

2760
—
Agde Range™:  eg >=60 -80]
Gender:  Search GerM a I e
Let's calculate diabetes
.
and hypertenS|on i Siidiia
prevalence for males >= 60 il
Weight: kg Pulse Rate: opm
Systolic Blood Prassure: mmiHg
BMI:  kg/m® s
Diastolic Blood Pressure: TimiHg
Resp Rate:  bpm
Years™: 2010 v 2020

Pulse Rate: =~ bpm

Condition1":  Dabetes melitus (E08-£13)

Systolic Blood Pressure: ~ mmHg
Condition 2 Essential (primary) hypernension (110)

Condition3:  Searcn C

Condition 4:

Condition 5: Search Congdficn 5

Include de

Include
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Cohorts Linked Cohort « Open Dashboard g 3 32 .4309,697 / 12,441,531

Sort X-Axis By

v Basic Data

- 26M -
.
Cloar A c Baskc Data
Y putient Count b
o i Seloct an Attribute
I?x” x] - M-
Basic Data
] . Gomder <
Al
Etnhnicity
" L5M
INCLUSION {0) Exclusian (0
w
05
Sevnct an Altribude
X2
.
0
MALE

. Baskc Data
T Gender s
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Dashboard

Prevalence rate dashboard

Source comoepl code
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