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Background

p

= As part of the PCORnNnet Enhancement Proposal, we proposed
to pilot the deployment of OHDSI Atlas toolset for the Greater
Plains Collaborative Clinical Research Network

@ University of Missouri



In this presentation, we will cover the
following

= Live demonstration of ATLAS

= Activating OHDSI ATLAS on PCORnet CDM
— Dynamic harmonization of OMOP CDM for real-time querying of PCORnet CDM

* Integrated Data Analytics using Atlas over federated data network
— How: Snowflake Snowshare over secure views

= Atlas cloud deployment architecture
— A low maintenance approach

= Future implementation
— InCommons federated authentication through institutional single sign-on (SSO)

University of Missouri
4
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Let’s explore ATLAS through a live

demonstration

We are running data analysis using ATLAS on PCORnet CDM data
through PCORnet CDM to OMOP harmonization

@ University of Missouri
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GPC ATLAS Dev Interface

m nulilic
-
Data Sources Welcome to ATLAS.
ATLAS is an open source application developed as a part of OHDSI intended to provide a unified interface to patient level data and analytics.
Q, Search
Documentation
'™ Concept Sets E The ATLAS user guide can be found here.
Cohort Definitions Getting Started W h a.t I S / \T L/ \S?
‘ Define a New Cohort ’ Begin performing research by defining the group of people you intend to study
Characterizations
‘ Search the Vocabulary ’ Search the different ontologies used to describe patient level data around the world

Cohort Pathways
Release Notes

Incidence Rates
ATLAS Version 2.15.0 DEV Release Notes

) WebAPI Version 2.15.0 DEV Release Notes
Profiles . . ) .
This latest release contains 9 feature enhancements and issue resolutions:

Enable GitHub Actions for unit tests

Users can see all objects via direct link despite having no READ permissions
Priority call causes application hang in initial load for ATLAS

Provide configuration option to disable source connection checks

Estimation

Prediction

Improve performance of permission checks in Ul

Improve Configuration for Docker

has[Write|Read]Access does not use wildcard permissions
Error fetching generations for CohortPathways

Unclear spark/databricks support

Reusables

= Jobs

bS] = 'l Lo [

Configuration

@ Feedback



https://atlas-dev.nextgenbmi.umsystem.edu/atlas/

Reports

& Data Sources

Select a Source v
Select a Report ~
la Data Sources
MU CDM ~
7’
Dashboard

Data Density
Person

Visit

Condition Occurrence
Condition Era
Procedure

Drug Exposure
Drug Era
Measurement
Observation
Observation Period

Death

@ University of Missouri
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Dashboard Report

MU CDM Dashboard Report

Population by Gender

M FEMALE
MALE

Source name MU CDM Data
Number of persons 2.2099M

University of Missouri
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Dashboard Report
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Data Density Report

800k M Condition occurrence
Death
Drug exposure
- - Observation period
600k P I Ct u re S h OWI n g # Of M Procedure occurrence
» ‘ Visit occurrence
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800k
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o
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o
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MU CDM Person Report

Year of Birth

Pictures
. showing demographic
breakdowns
50k
: -llllllllllllllllllllIlll“llll“l““llllIIIIIIIllllllllllllllllllllIllllllllllnn---.-
1950 1960 1970 1980 1990 2000 2010 2020 2030
Person -
Re po rt :Ahueis::ber of people in this cohort shown with respect to their year of birth.

M Hispanic or Latino
No information

[ Not Hispanic or Latino
Unknown

Gender

MALE

[l American Indian or Alaska Native
Asian
[ Black or African American
Native Hawaiian or Other Pacific Isl
M No information
Other
M Refuse to answer
Unknown
[l White

MU CDM
The number of people in this cohort stratified by ethnicity.

MU CDM

MU CDM
The number of people in this cohort stratified by gender.

The number of people in this cohort stratified by race.




Visit Report

MU CDM

Visit

MU CDM Visit Report

Prevalence

Show columns¥ Copy csy |Show (50 _]entries

Concept Id

9202
9203

9201
581399
44814653

Showing 1 to 5 of 5 entries

Name

Outpatient Visit

Emergency Room Visit

Inpatient Visit

Interactive Telemedicine Service

Unknown

Showing 1 to 5 of 5 entries

Filter: ISearch..A I

Previous | 1 Next

Person Records per
¥ Prevalence

Count person
1,174,668 53.15% 63.04
429,225 19.42% 10.00
245,733 11.12% 493
104,658 4.74% 12.73
17,471 0.79% 3.82

Previous | 1  Next

Picture showing visit type
breakdown




Condition Occurrence

320128 Essential hypertension 216,215 9.78% 5.76
254761 Cough 185,636 8.40% 2.36
200219 Abdominal pain 171,567 7.76% 2.77

77670 Chest pain 153,866 6.96% 3.00
257011 Acute upper respiratory infection 148,335 6.71% 1.95
378253 Headache 136,687 6.19% 2.42
320536 Electrocardiogram abnormal 134,977 6.11% 2.29

MU CDM Condition Occurrence Report
Prevalence

Treemap

Essential hypertension
Prevalence: 9.78%
Number of People: 216,215
Records per person: 5.76

Box Size: Prevalence, Color: Records per person (Light to Dark = Low to High), Use Ctrl-Click to Zoom, Alt-Click to Reset Zoom

University of Missouri
14




diabetes

Y Vocabulary
SNOMED (1650)
Nebraska Lexicon (899)
ICD10CM (647)

Read (561)

[P PNV IPEY

Y Class

Clinical Finding (1692)
Read (561)

ICD10 code (457)
Undefined (302)

L A Ry T | | U Py 7. V. Vo 1

Y Domain
Condition (3649)
Observation (1028)
Procedure (169)
Measurement (92)

.t

Y Standard Concept
Non-Standard (4093)
Standard (1045)
Classification (42)

Y Invalid Reason
Valid (4077)

Invalid (1103)

Y Has Records

false (4685)
true (495)
L 13 [ = + D =l

Show columns¥ Copy

csv Show entries

Showing 1 to 50 of 712 entries

Code

[ ] e

| | 35206882 ET1.9

45605405 E11.65

[

45595797 EMN.22

45533018 ET10.65
356206879 E10.9

45553483 024.410
37201113 R73.03

45605403 E11.40

I K I

45557113  E11.42

Name

Type 2 diabetes mellitus without complications

Type 2 diabetes mellitus with hyperglycemia

Type 2 diabetes mellitus with diabetic chronic kidney disease

Type 1 diabetes mellitus with hyperglycemia

Type 1 diabetes mellitus without complications

Gestational diabetes mellitus in pregnancy, diet controlled

Prediabetes

Type 2 diabetes mellitus with diabetic neuropathy, unspecified

Type 2 diabetes mellitus with diabetic polyneuropathy

Advanced Options

E View record count for: | MU CDM v

Filter: ISearch... |

Previous 1/ 2 3 4 5 ..15 Next

Class SRC, SDRC A&PC A&ADPC Domain Vocabulary
4-char billi -

charbiling 4207711 4277 0 0 Condition ICD10CM
code
B-char billin .

9 173874 173,874 0 0 Condition ICD10CM

code
5-char billi
Cozear N9 401942 101,942 0 0 Condition ICD10CM

Search

Exclude

Preview...

Descendants Mapped

Search results for the
term 'Diabetes,' sorted Iin
descending order by row

count




W Concept Sets

List of existing concept sets

New Concept Set

C O I l C e pt Show columns¥ H Copy H csv |5h°W[50_"]E""i95 Filter:

Showing 1 to 50 of 51 entries Previous 1 2 Next
Id Name Created Updated Author

Y Created ;

2+ Weeks Ago (48) 22 Stroke Dx For LEC Demo 04/29/2024 11:57 AM 08/22/2024 10:43 PM yjrnk@umsystem.edu

This Week (3) 23 Apixaban For LEC Demo 04/29/2024 12:02 PM 08/22/2024 10:42 PM yjrnk@umsystem.edu

T Updated 21 Atrial Fibrillation For LEC Demo 04/29/2024 11:54 AM 08/22/2024 10:42 PM yirnk@umsystem.edu

2+ Weeks Ago (45) ) . .

Within 24 Hours (3) 63 Diabetes Trial 08/22/2024 10:36 AM 08/22/2024 10:48 AM mizg7@umsystem.edu

™ Concept Set #23
New Concept Set created by anonymous on 2024-04-29 12:02, modified by anonymous on 2024-08-22 22:42
Apixaban For LEC Demo I W Optimize @& @

Concept Set Expression Included Concepts o |l Concept Set Expression Included Concepts @) Included Source Codes Recommend Export Import Compare Versions Messages

Enter the concept set description here
Enter the concept set description here

Show entries Filter:
Show entries Showing 1 to 50 of 590 entries Previous|1/ 2 3 4 5..12 Next
Concept Standard Concept
Showing 010 0 of O entries j n Concept Code Concept Name Domain S Ex;‘de Desc[;ants Ma/:Jed
|:| Concept Id Concept Code cond | | 792336 1992427 {74 (apixaban 5 MG Oral Tablet) } Pack Drug Standard [] [] []
[ ] 793646 1992428 {74 (apixaban 5 MG Oral Tablet [Eliquis]) } Pack [Eliquis 30-Day Starter Pack] Drug  Standard (] [] (]
42822450 00003376432 {74 (apixaban 5 MG Oral Tablet [Eliquis]) } Pack [Eliquis 30-Day Starter Pack] Drug Non-Standard \§| T m
:‘ 42822451 00003376442 {74 (apixaban 5 MG Oral Tablet [Eliquis]) } Pack [Eliquis 30-Day Starter Pack] Drug Non-Standard D ‘: D
| ] 42822452 00003376474 {74 (apixaban 5 MG Oral Tablet [Eliquis]) } Pack [Eliquis 30-Day Starter Pack] Drug Non-Standard (] [] (]
| | 2100055 642105100 YUHAN APIXABAN Oral Tablet Drug  Non-Standard [] [] (]
054 642105090 YUHAN APIXABAN Oral Tablet Drug  Non-Standard [] [] []

N eWIy C re a.ti n g CO nce pt Set 582 703908001 Product containing precisely apixaban 5 milligram/1 each conventional rel .
window Apixaban concept set

813 703907006 gglc::ct containing precisely apixaban 2.5 milligram/1 each conventional r

3209501 767882007 Product containing apixaban in oral dosage form d IS p I ayl n g the I nC I u ded
2093296 621803370 PHARVIS APIXABAN Oral Tablet CO n Ce ptS

2093297 621803380 PHARVIS APIXABAN Oral Tablet

|— sy sy — {—

HiEN




Generation Samples Reporting Export Versions

Messages

Concept Sets

Enter a cohort definition description here

Cohort Entry Events

Events having any of the following criteria:

with continuous observation of at least days before and days after event index date

Limit initial events to: per person.

Restrict initial events

List of initial event domains

\

Add Condition Era
Find patients with specific diagosis era.

Add Condition Occurrence
Find patients with specific diagnoses.

Add Death

Inclusion Criteria

New inclusion criteria

Find patients based on death.

Add Device Exposure
Find patients based on device exposure.

Add Dose Era
Find patients with dose eras.

Limit qualifying events to: per person.

Cohort Exit

Cohort Entry Events

Add Drug Era
Find patients with with exposure to drugs over time.

List of 'Drug Exposure'
domain attributes

Add Drug Exposure
Find patients with exposure to specific drugs or drug classes.

Event Persistence:

Events having any of the following criteria:

adrug exposure of TIVETTTENEA

with continuous observation of at least days

Event will persist until: | end of continuous observation ~

t Censoring Events:
Exit Cohort based on the following criteria:
Restrict intial events to:

having of the following criteria:

No censoring events selected.

Limit initial events to: per person.

Remove initial event restriction

Limit initial events to: per person.

+ Add Initial Event...

+ Add attribute...~ Delete Criteria

Add First Exposure Criteria

Limit Drug Exposures to the first exposure in history.

before and days after event index date

Add Age at Occurrence Criteria ’

Filter Drug Exposures by age at occurrence.
dd criteria to group... v

Add Gender Criteria

Filter Drug Exposures based on Gender.

Add Start Date Criteria
Filter Drug Exposures by the Drug Exposure Start Date.

Add End Date Criteria
Filter Drug Exposures by the Drug Exposure End Date.

Modify Event Start/End

e Specify era collapse gap size: days

* add trimming options...

AdQ VISIT OCCUrTence
Find patients based on visit information.

Add Visit detail
Find patients based on visit detail information.

system.edu/atlas/#

17

From Reusable
Add criteria from list of reusables




Inclusion Criteria

Unnamed Criteria Copy Delete

enter an inclusion rule description
having of the following criteria: + Add criteria to group... v

Add Demographic

g S = Filter events based on demographic criteria.
Limit qualifying events to: | earliest event V| per person.

Add Condition Era

Find patients with specific condition era.

Cohort Exit Add Condition Occurrence

Find patients with specific conditions.
Event Persistence: Add Death

Find patients based on death.
Event will persist until: [ end of continuous observation v

Add Device Exposure
Censoring Events: Find patients based on device exposure.

Add Dose Era
Find patients with dose eras.

List of initial event domains | i orger

Find patients with drug eras.

Exit Cohort based on the following criteria:

No censoring events selected.

Add Drug Exposure

Find patients with exposure to specific drugs or drug classes.

Add Location Region
« Specify era collapse gap size: days Find patients within geographical area.

¢ add trimming options... Add Measurement
Find patients based on measurements.

’ ) Add Observation
Cohort Exit Find patients based on observations.

Add Observation Period
Find patients based on observation periods.

Censoring Events: Add Payer Plan Period
g b Find patients based on Payer Plan Period.

Exit Cohort based on the following criteria: ey . —
oo Find patients that experienced a specific procedure.
a death occurrence from [EFNIEEI IS <4 Add attribute...~

Add Specimen

Find patients based on specimen.

=00 (O

Event Persistence:

Event will persist until: | end of continuous observation V|

Add Visit occurrence
Find patients based on visit information.

Add Visit detail
Find patients based on visit detail inffgwtion.

Imsystem.edu/atlas/#




Atrial Fibrillation Cohort

Cohort Entry Events

Events having any of the following criteria:

No prior Stroke diagnosis

First ever diagnosis of AF

And
> 18 years
And

ERle il eItV Gl Rl Atrial Fibrillation For LEC Demo

XK for the first time in the person's history
|8 |

with continuous observation of at least days before and days after event index date

Limit initial events to: per person.

Restrict initial events

x with age | Greater Than

Inclusion Criteria

New inclusion criteria

No Stroke

enter an inclusion rule description
having of the following criteria:

with [ exactly VHO v || using all Ioccurrences of:

a condition occurrence of EESTGICEB A di=el 1l s

where IEENESERES

|AII v |days [ Before V]and |0 v |days | After VI W[ ¥ eladeEICH add additional constraint
The index date refers to the event from the Cohort Entry criteria.

between

(J restrict to the same visit occurrence

=+ Add attribute... v

Add First Diagnosis
Limit Condition Occurrences to new diagnosis.

Add Age at Occurrence
Filter Condition Occurrences by age at occurrence.

Add Gender

Filter Condition Occurrences based on Gender.

Add Condition Status
Filter Condition Occurrences based on condition status.

Add Condition Start Date
Filter Condition Occurrences by the Condition Start Date.

Add Condition End Date
Filter Condition Occurrences by the Condition End Date.

Modify Event Start/End
Meodify the start and end date of the event by a specified offset.

Add Condition Type
Filter Condition Occurrences by the Condition Type.

Add Visit

Filter Condition Occurrences based on visit occurrence of diagnosis.

Add Stop Reason
Filter Condition Occurrences by the Stop Reason.

Add Condition Source Concept
Filter Condition Occurrences by the Condition Source Concept.

Add Provider Specialty
Filter Condition Occurrences based on provider specialty.

Add Nested Criteria...
Apply criteria using the condition occurrence as the index event.

= Add Initial Event... =

Delete Criteria

Copy Delete

d criteria to group... v

Delete Criteria

() allow events from outside observation period

Limit qualifying events to: per person.




Atrial Fibrillation Cohort Report

Atrial Fibrillation For LEC Demo

Definition Concept Sets Samples Reporting Export Versions Messages 1 F”-St ever dX Of AF + >18
Generation years of age = 42.309

D Show only sources with results o 84% had no Stro ke prlorly
Show entries Filter: ISearch... I

A

Source Name Generation Status People Records Generated Generation Duration

GPC CDM n/a n/a n/a n/a n/a @ View Reports
MU CDM COMPLETE 35,668 35,668 08/22/2024 10:47 PM 00:00:48

Previous | 1 Next

Showing 1 to 2 of 2 entries

By Person

Inclusion Report for MU CDM using 1 event per person

Match Rate Matches Total Events
Summary Statistics: 84.30% 35,668 42,309
Having of selected criteria Population Visualization Switch to attrition view
Inclusion Rule N % Satisfied % To-Gain
1. No Stroke 35,668 84.30% 16.70%

Summary: 35,668 events (84.30%)




CO h O rt Ch al aCt er | Zati on Cohort sets with selected feature

analyses

¥ Characterization #10

created by anonymous on 2024-04-29 13:31, modified by anonymous on 2024-08-22 22:52

AF For LEC Demo

Concept Sets Executions Utilities Versions Messages

Enter the characterization description here

Cohort characterization is defined as the process of generating cohort level descriptive summary statistics from person level covariate data. Summary statistics of these person level covariates may be
count, mean, sd, var, min, max, median, range, and quantiles. In addition, covariates during a period may be stratified into temporal units of time for time-series analysis such as fixed intervals of time
relative to cohort_start_date (e.g. every 7 days, every 30 days etc.), or in absolute calendar intervals such as calendar-week, calendar-month, calendar-quarter, calendar-year.

Cohort definition

Show entries Filter: |Search...
Id Name
36 Atrial Fibrillation For LEC Demo Edit cohort Remove
Show [10 V] entries Filter: [Search
38 Stroke For LEC Demo -
Id Name Description Actions
39 Ap‘lxa ba n LEC Demo 49 Charlson Index The Charlson comorbidity index (Romano adaptation) using all conditions prior to the window end. Remove
80 Demographics Index Year Year of the index date. Remove
ShOWing 1 to 3 of 3 entries 92 Visit Concept Count Short Term The number of visits observed in the short term window, stratified by visit concept ID. Remove
94 Distinct Observation Count Long Term The number of distinct observations observed in the long term window. Remove
97 Distinct Observation Count Short Term The number of distinct observations observed in the short term window. Remove
98 Visit Concept Count Long Term The number of visits observed in the long term window, stratified by visit concept ID. Remove
101 Visit Count Short Term The number of visits observed in the short term window. Remove
103 Visit Count Long Term The number of visits observed in the long term window. Remove
105 Hospital Frailty Risk Score The Hospital Frailty Risk Score score using all conditions prior to the window end. Remove
Showing 1 to 9 of 9 entries Previous | 1 | Next




Characterization Feature analyses

Y Type

Preset (105)

Y Domain
CONDITION (32)
DRUG (23)
MEASUREMENT (15)
DEMOGRAPHICS (11)

ARAESLIATIAM T

Y Created

2+ Weeks Ago (105)
Y Updated

2+ Weeks Ago (105)
Y Author
anonymous (105)
Y Designs

Other designs (105)

Select All Deselect All

Showing 1 to 25 of 105 entries

Id

80

101

92

100

99

103

98

47

51

66

97

93

94

91

10ROJMOOORROORRIE

96

Name

Demographics Index Year

Visit Count Short Term

Visit Concept Count Short Term

Visit Count Medium Term

Visit Concept Count Medium Term

Visit Count Long Term

Visit Concept Count Long Term

Distinct Procedure Count Short Term
Distinct Procedure Count Medium Term
Distinct Procedure Count Long Term
Distinct Observation Count Short Term
Distinct Observation Count Medium Term
Distinct Observation Count Long Term
Distinct Measurement Count Short Term

Distinct Measurement Count Medium Term

Showing 1 to 25 of 105 entries

Filter: ISearch...

Previous | 1
Description
Year of the index date.
The number of visits observed in the short term window.
The number of visits observed in the short term window, stratified by visit concept ID.
The number of visits observed in the medium term window.
The number of visits observed in the medium term window, stratified by visit concept ID.
The number of visits observed in the long term window.
The number of visits observed in the long term window, stratified by visit concept ID.
The number of distinct procedures observed in the short term window.
The number of distinct procedures observed in the medium term window.
The number of distinct procedures observed in the long term window.
The number of distinct observations observed in the short term window.
The number of distinct observations observed in the medium term window.
The number of distinct observations observed in the long term window.
The number of distinct measurements observed in the short term window.

The number of distinct measurements ohserved in the medium term window.

Previous 1

2 3 4 5 Next

Show entries

2 3 4 5 Next

Cancel Import

111




Cohort Characterization Report

VisitCountShortTerm
Showentries Filter: |Search.,.
Stroke For LEC Demo Apixaban LEC Demo
. Value
Strata Covariate .
field Std . . std .
Persons Avg Dev Min P10 P25 Median P75 P90 Max Persons Avg Dev Min P10 P25
All visit_occurrence Events 35,905 6.45 6.22 0.00 3.00 3.00 3.00 6.00 12.00 135.00 15,516 8.31 8.29 0.00 3.00 3.00
stratas concept count count
during day -30
through 0
concept_count
relative to index
e — L L Table showing statistics for all
[\ EVENPISIFINg day -30 . .
POO: 15 cohorts arranged side by side
VAR SR e pt_count
Median: 6 [NERTRT I
P25: 3
P10: 3 .
= 0 entries
Cohort Legend

Atrial Fibrillation For LEC Demo
- Apixaban LEC Demo

‘., | : ‘ | Stroke For LEC Demo

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

l1ssouri
23




ssa Cohort Pathway #6

created by anonymous on 2024-04-29 12:58, modified by anonymous on 2024-08-22 22:59

e S

Executions Utilities Versions Messages

Enter the cohort pathway description here

Cohort Pathway is defined as the process of generating an aggregated sequence of transitions between the Event Cohorts among those people in the Target Cohorts.

Target Cohorts

Each of the Target Cohorts will be analyized for the pathways through the event cohorts.

Drawing pathway for Stroke dx
a Name and use of Apixaban med for AF

36 Atrial Fibrillation For Demo COhort Edit cohort Remove

Showing 1 to 1 of 1 entries Previous | 1 Next

Event Cohorts

Each Event Cohort defines the step in a pathway that may occur for a person in the Target Cohort.

Show entries Filter: |Search...
Id Name
38 Stroke For LEC Demo Edit cohort Remove
39 Apixaban LEC Demo Edit cohort Remove
Showing 1 to 2 of 2 entries Previous | 1 Next

U—mry—m
Cohort Pathways 24



Pathways |= -

Report

Target Cohort
Atrial Fibrillation For Demo

+ Target cohort count: 35,668
+ Persons with pathways count: 7,846
« Persons with pathways portion: 22.0%

Event Cohorts

. Apixaban LEC Demo

Sunburst plot

Path details

Name Remain Diff

5,009 2,837
(63.8%) (36.2%)

- 21792 5'054

(35.6%) (64.4%)

Step 1

Apixaban LEC Demo

Stroke For LEC Demo

Apixaban LEC Demo

Stroke For LEC Demo

Apixaban LEC Demo +
Stroke For LEC Demo

Showing 1 to 5 of 5 entries

Step 2 Step 3

Apixaban LEC Demo +
Stroke For LEC Demo

Apixaban LEC Demo +
Stroke For LEC Demo

Step 4 Step 5

Count

4556

2350

453

45

v % with Pathway % of Cohort
58.07% 12.77%
29.95% 6.59%

5.77% 1.27%
5.63% 1.24%
0.57% 0.13%

Previous | 1 Next



Incident Rates

¥ Incidence Rate Analysis #5

AF For LEC Demo

Definition Concept Sets Generation Utilities Versions Messages

Enter the analysis description here

Study Cohorts
Target Cohorts l l Outcome Cohorts
X #36:Atrial Fibrillation For LEC Demo X #38:Stroke For LEC Demo
X #39:Apixaban LEC Demo
Add Target Cohort Add Outcome Cohort
Time At Risk

Time at risk defines the time window relative to the cohort start or end date with an offset to consider the person 'at risk' of the outcome.

« Time at risk starts with [ start date VI plus | 1095 v |days.

* Time at risk ends with [ end date VI plus | (VI |days.

Study window begins on [2017—01—01 l and ends on |2023—12—31 l Remove Study Window

Stratify Criteria: You can provide optional stratification criteria to the analysis that will divide the population into unique groups based on their satisified criteria.

New stratify criteria Please select a qualifying inclusion criteria to edit.




Showing target cohort: | Atrial Fibrillation For LEC Demo V| and outcome cohort: | Stroke For LEC Demo v &, Export Analysis to CSV

() show only sources with results

Show entries Filter: |Search...

Proportion Time At Risk Rate

Source Name*  Persons Cases Started Duration
per 1k persons (years) per 1k years

GPC CDM nja n/a nja n/a nja n/a nfa ® View Reports ﬂ
MU CDM 3,970 149 3753 4,958 30.05 08/26/2024 11:57 AM 00:00:30 ® View Reports ﬂ

Previous 1 Next

Showing 1 to 2 of 2 entries

e Close
: Time At
Persons Cases Proportion [+]-] Risk Rate [+]-]
per 1k persons (vears) per 1k years

n
Summary
I n C I d e n t Summary - 3970 149 37.53 4,958 30.05
. Proportion [+]|-] Time At Risk Rate [+]-]
R at e S Stratlfy Rule N Cases per 1k persons (years) per 1k years

30.05 30.06 30.06 30.06 30.07 3007 30.07 30.08 30.08 30.08

per 1k years

2/




Profiles

= Profiles

GPC CDM
MU CDM

« Timeline representation of patient profile.
« Atree map visualization.

@ University of Missouri
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Population-Level Estimation

= Refers to the estimation of average causal effects of exposures (e.g., medical
Interventions such as drug exposures or procedures) on specific health outcomes of
Interest.

= |n what follows, OHDSI consider two different estimation tasks:

= Direct effect estimation: estimating the effect of an exposure on the risk of an
outcome, as compared to no exposure.

= Comparative effect estimation: estimating the effect of an exposure (the target
exposure) on the risk of an outcome, as compared to another exposure (the
comparator exposure).

=  OHDSI Documentation Link

@ University of Missouri
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https://ohdsi.github.io/TheBookOfOhdsi/PopulationLevelEstimation.html

Population-Level Prediction

= Machine Learning prediction models have been developed to support this decision-making process.

= Models predict a diagnostic or prognostic outcome based on a combination of patient characteristics,
e.g. demographic information, disease history, and treatment history.

Figure 13.1 illustrates the prediction problem we address. Among a population at risk, we aim to predict
which patients at a defined moment in time (t = 0) will experience some outcome during a time-at-risk.
Prediction is done using only information about the patients in an observation window prior to that

moment in time.

Observation Window Time-at-risk
d Ry
© O © o
v ¥
V) outcome

t=0 ssouri

SU



Potential Challenges For New Users

= Understanding the tool to its full potential.
= Getting right ontology for concept sets.
* Running Estimation and Prediction packages.

@ University of Missouri
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Observational Health Data Sciences and
Informatics (OHDSI) Resources For
Researchers

= Website: https://ohdsi.orqg/

= ATLAS Tutorials: https://ohdsi.org/resources/tutorials/

* Youtube: https://www.youtube.com/@OHDSI

* The Book of OHDSI: https://ohdsi.github.io/TheBookOfOhdsi/
= GitHub: https://github.com/OHDSI

B University of Missouri
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https://ohdsi.org/
https://ohdsi.org/resources/tutorials/
https://www.youtube.com/@OHDSI
https://ohdsi.github.io/TheBookOfOhdsi/
https://github.com/OHDSI

Activating OHDSI ATLAS on PCORnNet
Common Data Model

OMOP CDM is harmonized for real-time_quer)(ing of PCORnet CDM and
Integrated data analytics is facilitated using Atlas over federated data network

@ University of Missouri
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PCORNnet CDM Vo6.1

PCORnet Common Data Model v6.1 Tables and Constraints

DEMOGRAPHIC VITAL PRO_CM MED_ADMIN LDS_ADDRESS_HISTORY
PATID PATID PATID PATID PATID
VITALID PRO_CM_ID MEDADMINID ADDRESSID

ENROLLMENT MEASURE_DATE PRO_DATE MEDADMIN_START_DATE ADDRESS_USE
PATID VITAL_SOURCE ADDRESS_TYPE
Ez ::_ZLAST;'_DATE PRESCRIBING SROVIOER ADDRESS_PREFERRED

= DISPENSING PATID PROVIDERID
IMMUNIZATION

ENCOUNTER PATID PRESCRIBING_ID M
PATID DISPENSINGID OBS_CLIN PATID
ENCOUNTERID DISPENSE_DATE PCORNET_TRIAL PATID IMMUNIZATIONID
ADMIT_DATE NDC PATID OBSCLINID x—ﬁggi i
ENC_TYPE TRIALID OBSCLIN_START_DATE g

PARTICIPANTID -
DIAGNOSIS LAB_RESULT_CM
PATID PATID DEATH OBS_GEN HARVEST
DIAGNOSISID LAB_RESULT_CM_ID PATID PATID NETWORKID
DX RESULT_DATE DEATH SOURCE OBSGENID DATAMARTID
DX TYPE - OBSGEN_START_DATE
DX_SOURCE LAB_HISTORY
CONDITION DEATH_CAUSE HASH_TOKEN LABHISTORYID

PROCEDURES PATID PATID PATID LAB_LOINC
PATID CONDITIONID DEATH_CAUSE TOKEN_ENCRYPTION_KEY
PROCEDURESID CONDITION DEATH_CAUSE_CODE
PX CONDITION_TYPE DEATH_CAUSE_TYPE
PX_TYPE CONDITION_SOURCE DEATH_CAUSE_SOURCE

1ssouri



OMOP CDM V5.4

[
| - -
borson Standardized health system Standardized
health economics
Observation_period T Location Cost
\\ .
Death -— Care_site Payer_plan_period
Visit_occurrence [~ ,
Provider
\) Visit_detail Standardized
Standardized vocabularies derived elements
T Condition_occurrence
whd — e
% Concept \}\ Condition_era
— Drug_exposure
o g_S¥p | Vocabulary - ? Drug_era
= Procedure occurrence /| "‘.; D
5 | Domain =/ ose_era
] Device_exposure | ;"
@ \\ | Concept_class - Results schema
=§ Measurement Eﬂ. // Cohort
] \ Concept_synonym |~
T Observation -
g A Concept_relationship |« Cohort_definition
a Note / = N
L> I Relationship ~
Note_NLP .
= \>x Standardized
Episode Concept_ancestor metadata
Specimen I_) Episode_event Source_to_concept_map CDM_source
. = e )i Missouri
Fact_relationship Drug_strength etadata




Mapping from
PCORnNet CDM
tables to
OMOP CDM
tables using
RabbitinAHat

PCORnet CDM 6.1

OMOP CDM 5.4

demographic.sas7bd at

person

eeeee nter.sas7bdat

diagnosis.sas7bdat

visit__detail

med_admin.sas7bdat

care_site

dispensing.sas7bdat

payer_plan_period

prescribing.sas7bdat

condition_occurrence

procedures.sas7bdat

=

condition_era

Ids_address__
history.sas7bdat

>

A

drug_exposure

vital.sas7bdat

NS

location

lab_result_cm.sas7bdat

observation_period

condition.sas7bdat

enrollment.sas7bdat

S

obs_clin.sas7bdat

observation

obs_gen.sas7bdat

provider

pro_cm.sas7bdat

death

immunization.sas7bdat

cdm_source

provider.sas7bdat

death.sas7bdat

%




PCORnet CDM 6.1 OMOP CDM 5.4

B e

Demographic
Table to
Person Table
Mapping




Harmonizing OMOP CDM to PCORnNet
CDM

»  GitHub: https://github. Currently it is a private
& > @ o3 github.com/Missouri-BMI/OMOP_ON_P_CDM GitHUb Source. We Wi”
M () Missouri-BMI ) TasTiger_Millenniu... ) NextGen BMIEngi.. () Missoc make i-t Op en S OurC e.

= ) Missouri-BMI | OMOP_ON_P_COM &

<> Code (*) Issues 19 I Pullrequests () Actions [[J Projects [0 Wiki () Security

| s OMOP_ON_P_CDM  Frivate |

| s EditPins + | & Unwatch 3 -

| ¥ main - | ¥ 7 Branches > 0 Tags | Q Gotofile t || Add file ~ | 4

vy vasanthio14 reorganize aed36a6 - now YL) 18 Commits

I8 Resources reorganize now

I8 pcornet_to_omop_cdm Merge branch 'main’ into pcornet-to-omop-cdm 3 minutes ago

[ .Ds_store reorganize now

[ .gitignore Initial commit 2 years ago

[ LICENSE Initial commit 2 years ago

[ README.md Initial commit 2 years ago " . s
rsity of Missouri

[J README &3 Apache-2.0 license Vi



https://github.com/Missouri-BMI/OMOP_ON_P_CDM

2z github.com/Missouri-BMIJOMOP_ON_P_CDM/blob/pcornet-to-omop-cdm/pcornet_to_omop_cdm/ETL_V2/condition_occurrence.sql

M0 0 ) ) A
= o Missouri-BMI /| OMOP_ON_P_CDM &

<> Code (%) Issues 19 Il Pullrequests () Actions [ Projects [0 wiki ©) Security |~ Insights 83 Settings

[ Files OMOP_ON_P_CDM / pcornet_to_omop_cdm / ETL_V2 / condition_occurrence.sgl (&

¥ pcornet-to-omop-c... ~ + | Q

Harmonization ... t
iS dyn am i C - | Code | Blame 92 lines (83 loc) - 4.47 KB £5 Code 55% faster with GitHub Copilot
v pcornet_to_omop_cdm —_

Wl vasanthi014 revised ETL

> [ DataQuality 1
an d eX eC u teS 2 create or replace view CDM.condition_occurrence as
~ [ ETL_VZ 3
d - I 4 SELECT
u rl n g rea = [_j Future 5 diagnosis.diagnosis "EGER AS condition_occurrence_id,
. B care_site.sql & diagnosis.patid::IN =rson_id,
tl m e d ata N 7 coalesce(case
D condition_era.sql 8 when diagnosis.c o' ®ropcent id_2
an aI yS i S I [ condition_occurrence.sql 2 when i
18
[ connection.py 11
12
[ death.sql 13
[ drug_exposure.sql 14 Jate,
15 a_start_datetime,
[ location.sql 16 NULL .
B measurement.sq| 17 MULL: : times o,

B University of Missouri
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SnowFlake secure views and secure data
} sharing for protecting information access

S)'U
n =
5
1]
S)'U
3

Credit: https://www.snowflake.com/

- Database
Shared Database
@ (Read-only)
U I11VCeI Slty Of MiSSOlll‘i
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Harmonization process
uses crosswalk/mapping

PeipeORne it CoM: tables between PCORnet
s B L e — CDM and OMOP database

ure - Views
view OMOP Datab h
Institution 2 \\ CDM-OMOP
Snowflake - CDM | [+ R atient ',
Tables | PoR € Views el . T - | Encounter ID), DUA,
- T OMOP InCommons

Snowflake ™~~~ | | :
é PCORnNet/GPC |
--"& Combined DEID !

OHDSI ATLAS SSO MU Researcher

Analytical Environment

A @ 5538

= e e e = =

Federated Data Harmonization is
Sharing using Created as Views in

Snowflake secure Snowflake — facilitates

share of secure views dynamic
of site CDM data harmonization process




Query Result Comparison between PCORnet and OMOP CDMs

Cohort Patient Age Sex Patient Age Distribution Sex Distribution
Count Distribution Distribution Count

Diabetes 123,846 AGE # Patients SEX # Patients 123,846 AGE # Patients GENDER # Patients
0-18 1620 F 64550 0-18 1620 8532 64550
18-34 8472 M 59283 18-34 8472 8507 59283
35-44 9806 NULL 13 35-44 9806 NULL 13
45-54 13177 45-54 13177
55-64 20825 55-64 20825
>=65 69945 >=65 69945
Other 1 Other 1

ALS 471 AGE. # Patients SEX # Patients 471 AGE # Patients GENDER # Patients
0-18 5 F 206 0-18 5 8532 206
18-34 12 M 265 18-34 12 8507 265
35-44 18 35-44 18
45-54 36 45-54 36
55-64 79 55-64 79
>=65 321 >=65 321

H BA]_C 133,089 AGE COUNT  SEX. COUNT 133,089 AGE COUNT GENDER COUNT
0-18 5356 F 73992 0-18 5356 8532 73992
18-34 17743 M 59091 18-34 17743 8507 59091
35-44 16427 NULL 6 35-44 16427 NULL 6
45-54 18601 45-54 18601
55-64 23664 55-64 23664
>=65 51296 >=65 51296

Other 2 Other 2

'sourl



ATLAS cloud deployment
architecture

A low maintenance approach

@ University of Missouri
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We use AWS and SnowFlake for the
research data lake operations in the cloud

Cloud-enablement
enhanced overall
capabilities by
creating a highly
stable, reliable,
secured (NIST
800.53) and low
maintenance
Infrastructure

B
G o
IGIONCED

@ University of Missouri
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The deployment of Atlas is in the cloud

e 1 or more databases with e Contains configuration information for
patient level data converted connecting to Common Data Model
to the Common Data Model. databases with patient level data

e Holds assets for the design and
execution of observational studies

com, | 1ton | cpm, | | WebAPI
- F 3 F

PostgreSQL
Amazon RDS

<l
. 3xgsnowilake

™

Java Servlet Container — Used to host the WebAPI Java ﬁ
code. Connects to the WebAP| database to obtain ~
— configuration information to connect to the configured i
OHDSI CDM database(s) in the environment. Amazon Elastic
Container
— y Service

Client Application — Web applications (such as ATLAS) connect to
WebAPI to obtain information about the CDMs in the environment

B University of Missouri

Fig: Ecosystem of OHDSI Atlas tool. 45
Retrieved from https://github.com/OHDSI/WebAPIl/wiki



https://github.com/OHDSI/WebAPI/wiki

-~

Internet

db
2"0( -

Public Subnet

Prvate Subnet

80

w [nternet

\gateway
IP Restricted ﬂ

WebAPI

ALB AWS WAF

Security Group

LS l
. -

Webclient
ALB

Target Group

b
bal

NAT gateway

Snowflake
ECS Cluster
OMOP DATAMODEL y
Security Group Security Group
----- il -TTTsTTTTA
4°b % WebApi Servi : (‘% Atlas Service :
> - JDBC . . X X
4 h ; i | i
LoD oo J e J
Snowflake
OMOP DATAMODEL
JD|BC
|
q b lWebAPI
o K_ 7
<+
& [ =D
"4 N
Snowflake Amazon RDS
OMOP DATAMODEL e

virtual private cloud

AWS cloud

AWS Cloud and
Snowflake In
action for the
Atlas deployment
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Docker Containers are loaded in the AWS Elastic Container Registry

Amazon ECR > Private registry » Repositories

Private repositories

Repositories (7)

Q, ghdsi X
Repository name & URI
ohdsi-atlas 500206249851.dkr.ecr.us-east-2.amazonaws.comj/ohdsi-atlas
ohdsi-webapi 500206249851.dkr.ecr.us-east-2.amazonaws.com/ohdsi-webapi

Create repository
Created at v Tag immutability Encryption type
May 19, 2023, 19:34:05 (UTC-05) Immutable AES-256
May 19, 2023, 19:34:19 (UTC-05) Immutable AES-256

@ University of Missouri



Amazon Elastic Container Service » Clusters » ohdsi-atlas > Services

OhdSi-atlas | C | | Update cluster | | Delete cluster
Cluster overview
ARN Status CloudWatch monitoring Registered container instances
A W : ; [ armaws:ecsus-east-2:500206249851:cluster/ohdsi-atlas @ Active (@ Container Insights -
E ( : S Services Tasks
Draining Active Pending Running

Cluster : _ 3
for encypton

OHDSI

Tools

Services Tasks Infrastructure Metrics Scheduled tasks Tags

Services (3) info Manage tags Update Delete service Create

Filter launch type Filter service type
Q, Filter services by value | | Any launch type v | | Any service type v 1 0]
O Service name - | ARN | Status v | Service type v | Deployments and tasks v | Last deployment v Task definition v Launch type v
O ohdsi-atlas @ arnaws:ec... @ Active REPLICA I 1/1 Tasks running Q_C_O_Tp_l_e_t_efl_ ohdsi-atlas:11 FARGATE
O ohdsi-webapi 3 arnaws:ec... @) Active REPLICA I /1 Tasks running ohdsi-webapi:2 FARGATE
O pgadmin 3 arnaws:ec... @- Active REPLICA I 1/1 Tasks running pgadmin:1 FARGATE

B University of Missouri
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Amazon Elastic Container Service » Task definitions » ohdsi-atlas » Revision 12 > Containers

OhdSi-atlaS:12 Deploy * || Actions ¥ |_

Overview info

ARN Status Time created App environment
@ arn:aws:ecs:us-east-2:500206249851:task-definitionfohdsi-atla @ ACTIVE August 21, 2024 at 12:34 (UTC-5:00) Fargate

512

Task role Task execution role Operating system fArchitecture Network mode

Aw S E C S ecsTaskExecutionRole [ ecsTaskExecutionRole [ Linux/X86_c4 awsvpc
I aS k Containers | JSON | Task placement Volumes (0) Requires attributes Tags
Definition

f I Task size
Task CPU Task memaory
4096 units (4 vCPU) 8192 MiB (8 GB)
Task CPU maximum allocation for containers Task memory maximum allocation for container memoery reservation
cuen I <o o)
0 200 400 &00 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8000
B ohdsi-atlas B ohdsi-atlas

Containers info

Container name | Image Private registry Essential CPU | Memory hard/soft limit Gl

ohdsi-atlas (J 500206249851.dkr.ecr.us-east-2.amazonaws.com/chdsi-atlas - Yes 4 vCPU 8 GB/8 GB

University of Missouri



Amazon Elastic Container Service » Task definitions » chdsi-webapi > Revision2 > Containers

OhdSi-WEbapi:Z Deploy ¥ || Actions ¥ |_

Overview info

/ \W S E C S A Status Time created App environment

(3 arn:aws:ecs:us-east-2:500206249851:task-definition/ohdsi-web @ ACTIVE August 15, 2024 at 13:39 (UTC-5:00) Fargate

Task

. . . Task role Task execution role Operating system/Architecture Network mode

D ef I n I t I O n ecsTaskExecutionRole [ ecsTaskExecutionRole [ Linux/X86_64 awsvpc

f O r Containers | JSON | Task placement Volumes (0) Requires attributes Tags
Task size
Task CPU Task memory
8192 units (8 vCPU) 16384 MiB (16 GB)
Task CPU maximum allocation for containers Task memory maximum allocation for container memory reservation
u e | <, <)

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8000 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000

W ohdsi-webapi B ohdsi-webapi

Containers info

Container name | Image Private registry Essential CPU | Memory hard/soft limit GPU

ohdsi-webapi (3 500206249851 .dkrecr.us-ea... - Yes 8vCPU 16 GB/16 GB -

University of Missouri



OhdSi-Webapi Info | G || Update service || Delete service

Health and metrics Tasks Logs Deployments Events Configuration and networking Tags

Status info

ARN Status Tasks (1 Desired)

arn:aws:ecs:us-east-2:500206249857:service/ohdsi-atlas /ohdsi-webapi @ Active I O Pending | 1 Running
Deployments current state Health check grace period

@ 1 Completed 0 seconds

¥ Load balancer health

(Application Load Balancer) ohdsi-webapi View load balancer [4
Listener protocol:port Target group name:protocol Health check path Targets (1 total)
HTTPS: 443 [A ohdsi-webapi:HTTP [ /WebAPI/finfo @ 1 Healthy (& 0 Unhealthy

Service
M O n ito ri n g (P Alarm recommendations ¢ th 3h 12h 1d 3d 1w  Custom UTC timezone ¥ || c | v | | [A Add to dashboard | :

CPU utilization ® :  Memory utilization ® :
Percent Percent
0.867 ; 127 P
- e
0.443 126
0018 * 125 - -
15:00 15:30 16:00 16:30 17:00 17:30 15:00 15:30 16:00 16:30 17:00 17:30
@ cPuUtilization Minimum @ CPUUtIlization Maximum @ CPUUtilization Average @ MemoryUtilization Minimum @ MemeryUtilization Maximum @ MemoryUtilization Average
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University of Missouri Team

Russ Waitman Abu Mosa James Mcclay Tamara McMahon Vasanthi Mandhadi Md Soliman Islam
Associate Dean for Sr. Director of Chief Research Senior Clinical Lead Biomedical Biomedical Informatics
Informatics; Director of Informatics Technology Informatics Officer Informatician Informatics Software Software Engineer

Medical Informatics

Engineer

Md Saber Hossain Kamruz Zaman Rana Yawitha Jampani Shaun Ferguson Aaron Bruce, DevOps

Biomedical Biomedical Clinical Informatics @ . : : 5
. DevOps

Informatics Informatics Software  Coordinator Univer Sity of Missouri

Software Engineer Engineer



Questions?

MosaA@Health.Missouri.Edu

O

University of Missouri
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