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Agenda

Time (03/26 Section

1:00 - 1:15 PM Introduction to ETL + Agile Methodology
1:15-1:35 PM Source Data Analysis

1:35 - 2:00 PM Exercise

2:00 - 2:20 PM Vocabulary Mapping

2:20 - 2:35 PM Exercise

2:35 - 2:50 PM ETL Workflow

2:50 — 3:10 PM Data Quality

3:10 — 3:30 PM CDM Challenges

3:30 - 4:15 PM Open Discussions
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Introduction to ETL
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ETL

« Extract, Transform, Load fHEX. &&#a. N

* |In order to get from our native/raw data into the OMOP CDM we need to design and develop and ETL process

Patient-level
data in source

system,/schema

« Goal in ETLing is to standardize the format and terminology #r/&E X #iBHE X FAARIE

 This tutorial
- Will teach you best practices around designing an ETL and CDM maintenance

- Will not teach you how to program an ETL
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OMOP conversion process flow

ETL Documentation

do mp D mmp LS,

Checks

Data experts & Medical experts
CDM experts create the code
together design mappings f%
the ETL
All are involved in A technical person
quality control implements the ETL
e Analysis IRMHEAST | Quality Control gt i Development #iBFF 4 |
I Sl & =
o ! ! :
|9 White Rabbit In ! Usagi ' Internal Achilles Data Quality E Jenkins Code
Rabbit a Hat i i Quality Dashboard ! Repository
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Agile Methodology
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What is Agile Scrum

0 Software development methodology @

e Iterative approach @

e Evolves through collaboration @
° Self organizing cross functional team @

https://www.cprime.com/resources/what-is-agile-what-is-scrum/
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Benefits of Agile Scrum

Subset of Agile High-value features

* Itis a lightweight process framework « A Scrum process is distinguished
for agile development, and the most from other agile processes by specific
widely-used one concepts and practices, divided into
the three categories of Roles,
Artifacts, and Time Boxes

Increases productivity Short cycles

« Scrum significantly increases « Scrum processes enable
productivity and reduces time to organizations to adjust smoothly to
benefits relative to classic “waterfall” rapidly-changing requirements, and

processes produce a product that meets
» More responsive to requests evolving business goals

https.:.//www.cprime.com/resources/what-is-aqile-what-is-scrum/
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Agile Scrum framework
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Roles in Agile Scrum

Product Owner

Scrum Master

Scrum Team

Leads product definition

Create, maintain, prioritize Product Backlog

Communicates status and updates to clients/other stakeholders
Prioritized defect

Responsible for overall status of Sprint

Help identify and remove impediments

Blocks “noise” from team

Ensures retrospective recommendations are executed
Facilitate all ceremonies

“The Do-ers” consisting of 5 people, plus or minus 2

Co-located - Cross-Functional - Dedicated

Self-organizing / self-managing, without externally assigned roles
Communicates commitments with the Product Owner, one Sprint at a time
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OMOP Agile conversion methodology

Sprint / _ _

* Project management & software development
« 2 week sprints
Product P _ _
Backlog Daily « Promotes continuous adaptation
Grooming Stand-up _
— Review ETL Develop &
c Specs with QA ETL
= Analyst conversion
)
o $
= Execute
= Validate ETL
Sprint N -
- I c Business
Retrospective Sprint Demo = Business
N Sign-off

N



Cultural and behavioural changes

g3 88 LI

Waterfall

Formal Milestone

One or two big bang deployments
Team spans location and time zones
Decision by committee

Controlled project management
Make a plan and follow it

Change requests process management
system

Not cross functional

LIRS

Agile

Sprint releases

Small & frequent MVP deployments
Predominately co-located teams

Team are empowered to make decisions
Scope changes made iteratively

Plan continuously and iteratively

Adapting change based on need and
understanding

Cross functional teams
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Conversion timeline in sprint — Example

®
Sprint 1

* Analyst create ETL spec
for dimension tables

* Medical staff identify source
codes for custom mappings

» Developer set up environment

Sprint 3

* Analyst to create ETL spec
for condition occurrence,
procedure occurrence tables

» Developer code/load drug
exposure table

* Developer QA/QC drug
exposure table

Sprint 5
* Analyst to create business
validation use cases

» Developer code/load visit
occurrence, observation
tables

» Developer QA/QC tables

» Developers to load era
tables

Sprint 7
* Analyst to obtain sign-off

* Developer to run
Production version

Sprint 0

Project kick-off

Analyst to prep/analyze

source data/vocabulary + Developer to code/load
Medical stuff to start dimension tables
vocabulary mapping » Developer to load custom

Developer load source tables

Sprint 2

mappings

» Analyst to create ETL spec
for drug exposure tables

» Developer to QA/QC

Sprint 4

® dimension tables [

» Analyst to create ETL spec .
for visit occurrence,
observation tables

» Developer code/load
condition occurrence,
procedure occurrence tables

» Developer QA/QC tables

Sprint 6

Team to perform Business
Validation
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Analysis of Source Data
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Analysis process

B

o

Source Data Profiling Custom Mapping Rules ETL Specification —>
Frequency counts Identify orphaned codes Privacy Mappings
Anomalies Map to standard Source data Rule logic

Values Add to vocabulary CDM Standards Developer instruction
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Source Data - Synthea Database

SYNTHEA - Synthetic Patient Population Stimulator

What types of database? (EMR or Claims)

» Synthetic patient population simulator

D @ @
Included Tables and data dictionary

* |Included 12 tables. See next slide for included tables
Synthea Standard Health Synthetic Mass

Record
Data Anomalies and Values

* Free of cost, privacy and security restrictions.
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Source Data - Synthea

Patients
Allergies
Careplans
Encounters
Imaging_studies
Immunizations
Medications
Observations
Organizations
Procedures
Providers

Patient demographic data

Patient allergy data

Patient care plan data

Patient encounter data

Patient imaging metadata

Patient immunization data

Patient medication data

Patient observations including vital signs
Provider organizations including hospitals
Patient procedure data including surgeries
Clinicians that provide patient care
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Goal — Mapping Synthea to OMOP CDM

Standardized health
system data

Location <

Person

»| Observation_period

Visit_occurrence

|

I Location_history I

S~ > Visit_detail \
Care_site

g )
Provider

Condition_occurrence

N

m -1

© > Drug_exposure <[ 227

> \ Standardized derived
Synthea Source Data _g} »| Procedure occurrence <« elements

= \\_\ - (_/ Condition_era

o Device_exposure

E \\) ‘/ Drug_era

= Measurement

-rEu (/ Dose_era

=]

c

©

-

)

Note
|_) Results Schema
Not=_NLP

(/ Cohort_definition

Survey_conduct

Observation Standardized health
economics
> Specimen Cost
Fact_relationship Payer_plan_period
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Source Data Analysis
with White Rabbit



Source data profiling

r

Used to analyze the structure and content of
source data

Assists with data types, values, frequency,
anomalies

Creates scan report of tables, columns, files

Starts/continues investigation of source data
with data owner

Used in preparation for creating ETL
specification

“WHlTE RABBIT

(4

1 |Table

? | beneficiary_ summary
.a_.bt'll'-eifilli}il'.'_!ﬂll'lll'llﬂlj'
4 | beneficiary_summany
h_ber'.eﬁciaw_summaw
b :t-emﬁcia.w_summar'.l
7 |beneficiary_summarny
B |beneficiary_summary
9 banaficiary_summary
10 |b-cr-cfil:ir.tr'r summary
lj_bg:mﬁl;iul'.-_wnlnml]-
17 |beneficiary_summarny
1:Ebe|'.eﬁ|:iar,-_wmmar|-

[

A | beneficiany_summary
15 |beneficiary_summarny
b | beneficiary_summary

(e

T |bereaficiary_summary
18 |beneficiary. summary
19 | bereficiary_summary
Jlibt‘.l‘lt‘.”lliﬁl'.‘_!ﬂ.ll‘lll‘llﬂl]‘
1 |beneficiary_summany
zl_beneﬁciaw_summary
23 :I:-enefin:ia.r'.'_s:umma.r.'
24 |beneficiary_summarny
25 |beneficiary_summary
26 |bereficiary_summany

. Orvendiew

B C ]
Facld Tyoc Max length
desyrguf_id character varying 16
bene_barth_di itale 10
hene_death_dt iate 10

hene_sayx_ident_cd  character vanying

bene_raca_cd character vanying
bene_esrd_ind character varying
sp_state_coda character varying

bene_cownty od character varying
bene_hi_cvrage tot integer
hene_smi_cyrags_to inle:u_p,-.l
hene_hano_curage_loinlege

plan_cvrg_mos_num integer

W e e e e e e e e b b Rl R P 0 B3 e s

sp_alzhdmta smallint
sp_chf smnallint
sp_chinkidn smallint
sp_Cndr smallint
5P copd smallint
sp_tepressn smallint
sp_ihabeles sanalling
sp_ischmehit srmaallint
ip_osteoprs srmallint
ip_ra_oga crnallint
sp_strkatia smallint
medraimb_ip numeri
benres ip numeTic 3

B

1031343
1031348
1031348
1031548
1031348
1031348
1031348
10313438
1031343
1na1a4a
1031348
10315348
1031348
10313448
1031348
102313438
1031343
1031348
1031343
1031348
1031318
1031348
10313458
1031343
10313438

F

N rows checked Fraction empty

e )

100000 0
100000 n
10D 058491
pL ]
100000
100000
100000
100000
100000
100030
100000
100D
100000
100000
100000
100000
100000
100000
100000
10D
100000
100000
100000
100000
100000

oo o o o oo oo oo oo o0 oo oo oo o o

bensfcary summary | camer daims | inpatent_ daims | outpatient daims | prescription_doug events ‘
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White Rabbit — Location and Scan

Help
((Locations | Scan | Fake data generation |
Working folder
|C-\ohdsiwhiteRabbittwWhiteRabbit v0.7.8 | Pickfolder |
Source data location
Data type Delimited text files |~
Server location

User name

Password
Database name
Delimiter : |

Console

Help
[ Locations | Scan | Fake data generation |

Tables to scan

Add all in DB

Add

Remove

Scan field values Min cell count SB

Max distinct values Rows per table 100,000 ||

Console
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Exercise — Scan Lauren’s Data

r

Open OHDSI-in-a-box

Click on WhiteRabbit shortcut
Connect to Lauren’s Data

Go to the “Scan” tab

Press “Add all in DB” button,
set “min cell count” to 0, and then “Scan tabs”

Open ScanReport.xlsx

~N

“WHlTE RABBIT

(" )
Source data location
Data type PostgreSQL v
Server location localhost/ETL
User name postgres
Password ohdsi
Database name raw_lauren
Delimiter
Test connection
. y,
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White Rabbit - Scan

Help
[ Locations [["Scan | Fake data generation |

Tables to scan

Add allin DB
Add
Remove

Scan field values Min cell count 5E| Max distinct values Rows per table 100,000 ||
Console

Help
[ Locations [["Scan | Fake data generation |

Tables to scan

Scan field values Min cell count BE

Console

Add allin DB

Add

T S ——TT—
\
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Exercise — Create Agile timeline for your project

— Background

You are the scrum master of converting your group’s raw data to OMOP CDM and responsible for
developing a project plan for the conversion. To successfully and effectively facilitate the conversion process,
you need to apply agile framework to the conversion process.

— EXxercises
Create the agile timeline for your project.
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Exercise — Using White Rabbit to Scan Lauren’s Data

— Background
Using White Rabbit to scan Raw_Lauren Data and answer the following questions.

— Exercises
* When is Lauren’s birth date?
* What is the most common condition Lauren has?
« What is the name and dose of the drug that Lauren has taken?
* How many outpatient visits does Lauren have?
« What is the date range of start date in condition table?

 What is the name of immunization Lauren has received??.
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ETL Design
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CDM Version Control

CDM version control resources: Working Group, Github, Wiki Resources

: CDM working group meets regularly to discussed proposed
Working Group } y changes to the CDM

_ All CDM documentation, versions, and proposals located
Github * on GitHub

Wiki Resources } I Meeting information can be found on the working grou
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https://ohdsi.github.io/CommonDataModel/index.html

Three pillars of ETL design

3.

Data Model

Determines the structure
and data elements of

clinically relevant
domains (tables) model.

Vocabulary

Determines which
domain (table) a clinical
event goes to

CDM Standards

Determines all the rules
and conventions where
data model and
vocabulary do not
govern
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Steps to Follow When a New Situation is Encountered

To ensure abiding by OMOP standard/convention, steps below are recommended so that

conversion can be done consistently across all data assets

Search OHDSI
Forum

* see If other
people have
similar
situation

Post Question to
OHDSI Forum

* see if the
community
can come up
with a solution

Bring it as a CDM
Standard Topic

 Let CDM
Working
Group
determine the
best practice
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CDM Standards and Conventions — Examples
(Procedure_Occurrence Table)

If a Procedure has a quantity of ‘0’ in the source, this should default to '1" in the ETL. If there is a record in
the source it can be assumed the exposure occurred at least once

When dealing with duplicate records, the ETL must determine whether to sum them up into one record or
keep them separate. Things to consider are:

Same Procedure

Same PROCEDURE_DATETIME

Same Visit Occurrence or Visit Detalil
Same Provider

Same Modifier for Procedures

Same COST_ID

=|QVIA E=



Privacy considerations
Privacy manipulation can happen at 3 tiers: source data, OMOP data and client delivery

Data elements are masked at the source level

Source data tier } Example: Clinical event dates are jittered in source tables

: Privacy manipulation happened at the OMOP CDM level
OMOP CDM tier } Example: Death dates are not allowed to be loaded into OMOP CDM

Some privacy information are not available to all partie
OlfeENFZ TR -8l B -+ within an organization

Example: Psychological related clinical conditions are masked

=IQVIA
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Create ETL Spec
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Creating ETL specification

Analyze Data

Review the source data table by table, field by field
Study the data dictionary

Study any other supporting

Work with Data Owners

Confirm your understanding of the data
Ask questions on things that are not clear

Continued Project Review

Review with team
Review with data owners

Destination Field Source Field JiVo] o] IT=To V] [

Person_Id

Gender_concept_id

Year_of birth

Month_of birth

Day of birth

Bene sex_ident cd

Bene_birth_dt

Bene birth_dt

Bene birth_dt

System generated id based
on unique source identifier

If 1 then ‘8507’
If 2 then ‘8532’

All else/unknown =0

Formatis YYYY-MM-DD.
Map in YYYY".

Exclude patients with NULL
or invalid year of birth
Formatis YYYY-MM-DD.
Map in ‘MM'.

Formatis YYYY-MM-DD.
Map in ‘DD".

=IQVIA
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ETL Spec Table Writing Sequence

[
Dimension tables

* Person

* Provider
» Care_Site
» Location

\

(
Visit tables

* Visit_Occurrence
* Visit_Detall

[
Event tables

» Condition_Occurrence
* Procedure_Occurrence
* Drug_Exposure

* Device_Exposure

* Measurement

» Observation

» Specimen

» Observation_Period

)
Health Economic
« Payer_Plan_Period
» Cost
\ J
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ETL Spec Content — Common Data Elements to All Event Tables

Common vocabulary related columns in clinical event tables

Field name Purpose and example

Standard OMOP concept_id for source value

<entity>_concept_id condition_concept_id 313217 (SNOMED "Atrial Fibrillation")

OMOP concept_id for source value

<entity> [
entity>_source_concept_id condition_source_concept_id 44821957 (ICD9CM "Atrial Fibrillation")

Verbatim information from the source data, not to be used by any standard
<entity> source_value analytics
condition_source_value 427.31 (ICD9CM "Atrial Fibrillation")

OMOP concept_id for the origin of the information

<entity> [
entity>_type_concept_id Domain = ‘Type concept’, concept = ‘Standard’ in ATHENA (32817 ‘EHR’)

IQVIA


https://athena.ohdsi.org/search-terms/start
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Vocabulary Mapping
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Integration of CDM and Vocabulary

CONCEPT

concept_id: 44821957
concept_name:
vocabulary_id:
concept_code:
primary_domain:
standard_concept:

‘Atrial fibrillation’
‘ICD9CMVM’

CONCEPT
concept_id: 312327

concept_cogle:
primary_dgmain:
standard_foncept:

‘Atrial fibrillation’
‘SNOMED’
49436004
condition

Y (S)

person_id:

condition_concept_id
condition_start_date:
condition_source_value: ‘4%
condition_source_concept_id :
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Source code mapping to standards
Concept Code — 427.31

Concept Table — Source Concept

concept_id concept_name domain_id vocabulary_id concept_class_id | standard_concept | concept_code
44821957 Atrial fibrillation ICD9CM 5-dig billing code NULL 427.31
1 Concept Relationship Table
concept_id_1 concept_id_2 relationship_id valid_start_date valid_end_date| invalid_reason
44821597 313217 Maps to 1/1/1970 0:00 12/31/2099 0:00 NULL

Concept Table — Standard Concept

concept id concept name domain_id vocabulary id concept _class id | standard concept |concept code
313217 Atrial fibrillation SNOMED Clinical Finding S 49436004

SELECT *
FROM concept ¢

concept_relationship cr ON c.concept_id = cr.concept_id_1 AND cr.relationship_id =
'‘Maps to'

concept c2 ON cr.concept_id_2 = c2.concept_id

WHERE c.concept code = ‘427.31' o
=|QVIA




One source field can go to multiple CDM domains
An example showing source Diagnosis table (diagnosis code) can be mapped to different domains

diagnosis_code diaanosis descriotion concept _id concept_name domain id
(ICD9CM) gnosis_ P (standard) (standard) -
925.5 Partial Edentulism — 40481091 |Partial edentulism Condition
V26.33 Genetic Counseling — 4196362 |Genetic counseling Procedure
V18.2 Family History of Anemia —) 4167217 m;?:é history of clinical | &, e rvation
790.2 Abnormal Glucose E—) 4149519 |Glucose measurement Measurement

=IQVIA
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Custom source code mapping

A
Unmapped E
Codes

Usagi
Free OHDSI tool

+ Text based similarity
search

English only

What is done?

* Analyst manually map
source codes

Review with internal
stakeholders

* No existing

source code How much mapping
mappmg is needed?
 No source codes,
only text AA

* Medical coding
system doesn’t
exist in OHDSI

%

S dr4

Vocabulary Team
*  Group of medical and
technical experts

What is done?

* Send the source codes

* Give us back the
mapping

* Review with our internal

stakeholders

=IQVIA



Purpose of Usagi
What are unmapped codes?

Source codes are not found in
OHDSI CONCEPT table

Source codes are found in OHDSI
CONCEPT table but standard
concepts are not available in

CONCEPT_RELATIONSHIP table

Source fields do not have code
but only contain text description

What to do?

Use Usagi for custom mapping

=" UsaGi

Free OHDSI software tool

Mapping codes from the
source system into standard
concepts

The algorithm is text based
similarity search

Currently does not translate
non-English codes to English

=|QVIA




Difficulties of custom mapping

% AA
%7
Requires medical Non-English
expertise descriptions

N

@

Y4 )
Time consuming Requires updating
* No capacity to * Aneed to revisit
custom map custom mapping
thousands of codes « New codes added
* Instead focus on . Old standard
moi;t frequent concepts become
(95%) invalid
VAN J

route_code route_desc route_code_vocab count % of total
C38288 Oral NCIT 442,115 68%
C38216 Inhalation NCIT 81,769 81%
C38304 Topically NCIT 56,214 89%
C38299 Subcutaneous Injection NCIT 16,390 92%
C38276 IV Push Slowly NCIT 7,354 93%
C28161 Intramuscular NCIT 5,453 94%
C38216 Nebulized inhalation NCIT 4,386 95%
C38300 Sublingual NCIT 4,275 95%
C38284 Nares, Both NCIT 3,926 96%
C38274 Intravenous Push NCIT 3,695 96%
C38276 Intravenous Infusion NCIT 3,682 97%
C38299 Subcutaneous Infusion NCIT 3,564 98%
C38287 Both eyes NCIT 1,808 99%
C38246 Gastrostomy/PEG Tube NCIT 979 99%
C38313 Vaginally NCIT 419 100%

=IQVIA
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Sheet1

		ABC		Rheumatoid arthritis

		DEF		arthritis in the knee

		GHI		broken pinky finger

		JKL		unknown

		MNO		fish allergy





Sheet2

		route_code		route_desc		route_code_vocab		count		% of total

		C38288		Oral		NCIT		442,115		68%

		C38216		Inhalation		NCIT		81,769		81%

		C38304		Topically		NCIT		56,214		89%

		C38299		Subcutaneous Injection		NCIT		16,390		92%

		C38276		IV Push Slowly		NCIT		7,354		93%

		C28161		Intramuscular		NCIT		5,453		94%

		C38216		Nebulized inhalation		NCIT		4,386		95%

		C38300		Sublingual		NCIT		4,275		95%

		C38284		Nares, Both		NCIT		3,926		96%

		C38274		Intravenous Push		NCIT		3,695		96%

		C38276		Intravenous Infusion		NCIT		3,682		97%

		C38299		Subcutaneous Infusion		NCIT		3,564		98%

		C38287		Both eyes		NCIT		1,808		99%

		C38246		Gastrostomy/PEG Tube		NCIT		979		99%

		C38313		Vaginally		NCIT		419		100%






Exercise — Review the Usagi Mapping

— Background
You have some custom code that you must map but it only has text fields.

— EXxercises
Using the file we've loaded, review the Usagi mapping to see which one is the best choice

=|QVIA =
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ETL Workflow
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ETL Workflow

B

Environment Setup
Database prep
Load source data
Load vocabulary

Staging Tables
Generate mapping table
Dimension table load
Event staging table

&

CDM Tables

Code check-in
Automation
Unit testing

Unit Test

Code

\ 4

Build

Continuous Integration

v

Test

A 4

Release

v

Deploy

Continuous Delivery

Continuous Deployment

= >

Code Review

=IQVIA
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ETL Implementation

Step 1. Source Data to staging table
Step 2. Staging table to OMOP CDM tables
Step 3. QA and Validation

person

N

observation_period

visit_occurrence

l

condition_occurrence observation
drug_exposure procedure_occurrence
measurement measurement

=IQVIA
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Coding Best Practices

Code Code Code Code
execution documentation standards review
)\ )\ )\ )\
U \J \J \J
Does it work? Can it be interpreted? Are there coding Does it conform to
Does it follow the ETL Is a guideline or SOP? standards? internal guidelines?
rules? Is the code written in the Does both developer

most efficient way?

understand the same
ETL rules?

=[QVIA =



Code Review After ETL Development

 Peer review of new/modified code

param-name="ordersdChillds"»A-collection-of -child- ids. </param

......... ="movedChildId"»The - id- of -the ‘moved-child. </param
pubhc vold changechildSurtUr‘der‘{ int[] orderedChillds, - int-movedChildId)
{

 Allows for “another set of eyes” A Crtereacntzes it
+ +  throw- new ArgumenthullException("orderedChildrenIds”™);
* )

 Designed to catch bugs/errors o

-maved-=-null}
o previous ‘= null;
Ites ‘..‘-'.*.-- next-=-null;
»  foreach: (int order cdchlldld in-orderedChi

° Enforces Standards { ItemToltes current-=-ChildItems.Firs

+ if-(current-l=-null)

*  if-{current.ChildItes. ItemId ==

* Knowledge transfer/information sharing IET

+ moved =-current;

» +  found = true;
+ ]}

+  else

« Reduce rework/troubleshooting in the future ZET i

=/QVIA N



=|QVIA

Data Quality Tools and Scripts
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QA/QC Process

Check Action
Items

Fix fails in
QA/Premise Check

Convert source
data to OMOP
CDM

Run QA/Premise
check

Update CDM tables
Repeat as necessary

Pass QA/Premise
Check

=IQVIA
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Data quality checks

Internal QC Checks
Over 230+ quality checks

Achilles

Pre-generated high level analytics
available in a user friendly webpage

Data Quality Dashboard

Free tool developed by OHDSI with
over 3,000 quality checks.
Designed with FDA and EMA in
mind.

Demo Statistics
Vocabulary mapping statistics

=IQVIA
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Internal QC checks

Description Deliverable
(D

VYALIDATIORACTION COUNTDETAILS VALIDATIONRESULT
[ ] Created by IQVIA OMOP Team 4 unique identifier for each Care Site L P45ES
populated with a concept_id from concept_table where demain id = Flace
of Service and standard_concept = 5 If none is found then just
H populate this field with o. 0 F433
¢ Contalns Over 230+ CheCkS Primary key. 4 unigue identifier for each row in the tahkle. PASE
Thisz iz a required field. &4 forelzn kev identifier to the Ferson in the
persoen table. PASE

° Ensu reS CDM Standard Conventions are This is a required field. It is pepulated with a concept_id from

concept_table where demaln id = Conditien and standard concept = 5. If

f II d none iz found then just peopulate this filed with 0. F455
O Owe Must be populated with a date after cdm.person. vear_of birth 80157 FaIL
Muzt be populated with a date before cdm. death. death_date + 60 days 0] FALES
. Must be populated with a date after cdm.person. vear_of birth (0 F433
® DOCU ments paSS/faIIS and record Cou ntS Must be populated with a date before cdm. death. death_date + 60 days EZI F45S
If populated, must be between 00:00 and 23:59 i F433
Muzt be populated with a concept_id from domain id = Tvpe Concept, r
. 4 H H vocabulary_id = Condition Tyvpe, and standard concept = S OR 0 0 F433
i CheCkS executed durlng eaCh Sprlnt Wlthln If populated, must be with a provider_id from the provider tahle 0] F4353
If populated, must be with a visit_occurrence_id from the r
0 P4RS

the development process vislt_occurrence table

This is not a required field. It is populated with a concept_id from
concept_table P453
This is a required field. & foreign key identifier to the Ferson in the

i CheCked during development and initial persen table. Each person_id can only have 1 death_date. P4SS

. Nuszt be populated with a date after cdm.person. vear_of_bhirth FALES
ConverSIOn Thiz iz a required field. It 1z pepulated with a concept_id from
concept_table where doemain_id = Type Concept, vocabulary_id = Death
Type, and standard concept = 8. If none is found then just populate
thiz filed with 0. P4SS
This is a required field. It is populated with a concept_id frem
concept_table where demaln id = Conditien. If nene is found then just
populate thiz filed with o. FALES

=1
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Data quality dashboard

Description Deliverable

* Developed in 2019 by OHDSI DATA QUALITY ASSESSMENT

( LOCAL_201903_SOURCE_DATA
> |QVIA part of core development team '. i et

* Follows the Kahn Framework T St

walidatian

Pass | Foil | Tolal | % Poss L

OVERWVIEW

> https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC5051581/

« 3000+ checks on plausibility, conformance, s e e .
Completeness STATUS ECINTE!T- EATEGEIH'l'r SIJEIEATEGCITFW LEWEL . DESCRIFTION %Hsmnnsv

FAL *

g
JJJJJJJ

Sdumn visikiity CEY

. FaIL  erificonio Campkelensss Ty FELL Ire ~umier o~d pamen: of reconce weth o value o i Te nandard 100.00%
° 2] roncept: el unt_rongepid i s OESERAETION sohie
xecuted with each data refres
Fall  werfiomkon Campktaness ey =FIN The urr o prrcerr of eeorcs with n e o 11 1K1
= 1 i the TRLE o
FaIL  nlidatian Piomwss bl iy Akzermornl b o | T CORCERT_ID 30820 [Terdiz ckoa bypret fumadicad, e nunidsen cr YR
) paran of meonds asssckiied with potnis with o- implous bl gandar
leomect gendar = Mokl [Thresnol d=56).
FAIL  Yerfiooion Compketeness g FELD Thi "umiber 0°d PAFET 0f Moonds with 0 vol o 0575 nondar 11.25%
£ concoot hicld pbscragtio £onooos id in o JESERVATION ablc.
| I=reshaid =40
FAIL “Adidatian Pl tiliy Meermperul COMCEPT For g CORCEST 1D 200500 [2enion necp asm o mo ke gerrzl eogari 5.23%
[E5) the n.mberanc percent ot records 0530t mizd T pOTEMS Wi Gn
mpkzuinls qencer foomect gandar = Mokt (Thes-nir=5
Shkowng L ta & af /4 entres iAhered from 3,060 takol =ntnes| Pravious 1 Z 3 4 5 15 Mt
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5051581/

Achilles

Description

* Created and maintained by OHDSI

» Descriptive statistical analysis with
reporting and data quality checks

 Executed with each refresh

» Sent to clients as part of deliverable if
purchased OMOP data asset

L
[T B om vh e

Lok .-.J._,l ""‘fl e Tra PR eadie
Fowirg
------ i
ERLTETE e
T AT e
ERLTET e
LT irs
e o N
ERLETE rew
HCTI AT T T
LR
HCTE AT et T B
ERD .
HETI 2 e pEme PR TE T W dak e srmarkr 3
Ty 1 vakin b

Arh=dF.

Deliverable

12T Paran Ragzor:

a

Y

| I

w2 [ B3 1T
[

\

.“.|||.||-|||-II-II|-||...

=, o ey

B3 -
| ok o | sl SR
] gl e Febm | & 3 42 2 He
umeca 4 Has e e Earani o
e
LETTTRS 1 - 1
Aiwes e
T Tt m »n
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- ke ® do oo ki wmo A
s dmdL HiE =
T e b '
T Lm - 0 P
Al et s



Demo statistics

Description Deliverable

i Created by IQVIA OMOP Team nllm;:l-::,ZSA,a'-? H"F?I?:;nsraﬂ ”""m';l;;lrﬁr,:ﬁ:' *mllp:sl 1R

» High level statistical counts for tables, o —
mapping percentages, most common | 12% Records

. | Mapped

mappings 8 Unmapped

» Executed with each refresh

« Sent to clients as part of deliverable if T T ——— s
purchased OMOP data asset s T

N Mt Commen Mu ppss:] Cssranticnm

Canizapt Ninins
Funtly wagiic

Endy masa indax

Endy haght maasura

Buody susacs area

Temperrure

Fezpirabon cbsznabic

Hiztery of

Zooa and persona hiztory inding
Histery of

History of

Ealsrisl gy

Finn brtives by

Fin ke al iy

Fain s

Family hsiory with sxpicd combaxs
Hisbory o

I ami'y hstory with sapici contes
Zooial and personal hiztary dncing
Histary of

Fami'y hsiory with 2xpiol corbax
Cruy sll=ngy

P bruwees drug sllsgy

Fu b | 3

Family hativy with sxpicl coclas
Laet manetoal ganzd e day
Endy mazs Indax

Liate of last messtual penad
Famiy hstocy with sapici cortas
Mo kraw alengy

Crup allzrgy

1 Most

Mo matching sonesp
Mo matching concspt
Mo matching concapt
Mo makching conzept
Fo mabching conzept

Sennnieas wadhin

WITAlL Wi WRFIGHT
WITAL_HK: B CALCLLATED:

WITAL W HERGHT
WAL _HRA: DA CALCULAT L

VIIAL SR TLA-LEATUSL

WITAL MM: RESPIRATON

SMOMED: HISTCRY OF

PRCE Wil SOCIAL

KOO HISTORY OF

SRCE WM. HIZTCRY OF

WTAL_HW 02 SATURATORN

ALLCY_WW M0 SHOYSH DRLIG AL TFER
ALLGY_WW M0 SHOYEN DRLG ALLER
WITAL_ MM PAIN EC

ENCMED: FANILY HISTTHY OF

P0G _HEE DHER PAS] HEE DRy

HROC RN ALY
EHGMED: SOCIAL

ENOMED: OT-ER PAST HSTORY
ENCMED: FANMILY
FROB_HKM. Drug alergy
PRICE_HW. M0 HCWN DRUG ALLER
PAOS_ W MO SHOYH DRLG &1L FRCIES
FAOS_NW Fakll v HIETORY 1IF
WITAL_HMC LW

WITAL_MM: BM

ORCER_HNM: LW

PAZSHEST FARILY HIZICHY

ALLGY MM: B0 KRS ALLCREICE
GEMESIC PRODUCT I0: Drug allemgy

il 1.1 .

Somce Yolue
CANES_NW FEWVALE 10 »
CRNEA_NW WAL 1
CRNFA_NW ANINT FRR& F 40 AN0LF
PROS_HM LIRSPECIFED DAGHCSIE
CHOER_MNWT A0LLT MALE 10 6HND LF
ORLIER_HM: Sa8FE Al HOWE
OHLILS MW ALLCHGEY & LA LS BLY LWL
DADLE MM ACULT TCMALL

IQVIA

Crsanil
250 414 205
176,557 635
1A
eI AR K
T4, 9, 260
10, A 7
10, B0, B0
g, 370,007
75,368, A0E
B3 632 265
57,303 3

M ME TS
3 e 1T
B ey
3,2 5HE

2T
20,3527
19,015,015
16,063, 323
14,70 115
14,78 115
14 fRE AT
13 53103
13,42 387
10,657,530
R EEEEE
3,040,170
3,141,473

Can|

4,763 24
14 757 4RE
5541 R
3440473
3,402 38:
3%, FES
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Business validation

Description

« Comparison of use cases between source
data and OMOP data

« Completed in collaboration with the data
owner(s)

 Executed once at the end of an OMOP
conversion

 Tool for data owner(s) to sign off on
conversion

Deliverable
. ]
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80/20 Rule

[Conclusions \

Raw data can be accurately transformed into the
OMOP CDM with acceptable information loss
across domains. CDM structure was adequate and
vocabulary mappings were assessed to be high
quality.

Drug

Exposures
Multilex

Observations|
Read,
Enttype

Data
Terms
Data
Terms
7

Data

J
(Lessons Learned

\
ETL helps standardize source data to research
quality. The goal is to accurately transform the data
into CDM format and standardized terms with
acceptable information loss, and high-frequency

G)Urce codes are mapped. ) Terms m

T T I ] I i 1 ¥ I

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
o Mapped = Unmapped

Procedures
Read

coe

Data

Conditions
Read

*Cited from “Fidelity assessment of a clinical practice research datalink conversion to the OMOP CDM model”
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Common OMOP CDM issues

1. No standard vocabulary @‘5 Mapping to the wrong domain
® ' @

2. Abnormal values

6. Incorrect logic for
Observation_period

Issues
® ®
3. Wrong type_concept_id 7. Loss of data

@
8. OMOP doesn’t have my use case

®
4. Missing CDM tables

=IQVIA
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1. No Standard Vocabulary

Issue Solution

* Text fields * Own Mapping Team

* Duplicate and unclear values in source concept * Mapped translated terms to OMOP standard
names vocabulary

* Proprietary coding system * OMOP Vocabulary Team

* No OMOP standard vocabulary mapping * Prioritized terms for mapping
available even though vocabulary is in Athena * Verify translated terms
* Confirm translation with medical team

Source Value Count
VITAL_NM: COMMENTS 3,057,155
VITAL_NM: ALLERGY STATUS REVIEWED 2,991,269

Ui ALLERGY STATUS REVEWED 2961 260 Downloaded latest vocabularies

VITAL_NM: ACCOMPANIED BY: 1,188,602

vrrAL_NM:WEARLYANDASWDW.ATED)DOYOUEVERFEE#;JIF_%T%?EQEEASE Hﬁ;gﬁ Y If CannOt map to a Standard VOCabU|ary, use

TEST_NM: CHOLESTEROL-VLDL 1,020,947 )
TEST_NM: CHOLESTEROL-LOL 1,020,745 t d — O
WITAL_NM: NURSING COMMENTS 1,008,800 Concep _I

WITAL_NM: (YEARLY) DO %¥'OU HAVE ANY RELIGIOUS OR CULTURAL BELIEFS THAT MAY

IMPACT *OUR CARE? 672 286

WITAL_NM: ***ARE ¥'OU HAVING PAIN RELATED TO TODAY'S VIST? 663,437
VITAL_HM: (EVERY VISIT) WOKEN QMLY: WOULD YOU LIKE TO HAVE A FEMALE

CHAPEROMNE DURING THE EXAM PART OF YOUR VISIT? 619,800

TEST_NK: EGRFAA 616,850

WITAL_NM: *HAVE ¥ OU RECENTLY HAD THOUGHTS OF HARMING YOURSELF OR OTHERS? 598,256

WITAL_NM: PAIN SITE 585,640

TEST_NM: LOL CALC 50,707

TEST_NM: GLUCOSE Al4s0 450,157

TEST_HM: UA - URINE SEDIMENT 450,085

TEST_NM: UA - REDUCING SUBSTANCE 440,470

TEST_NM: LY MPHOCYTES RELATIWE PERCENT 418,561

TEST_NM: MONOCYTES RELATINE PERCENT 418 558

TEST_NM: NEUTROPHILS RELATNE PERCENT 416,084

TEST_NM: HEMOGLOBIN CDS 364 652

TEST_NM: RBC DIS WIDTH-SD 364,010

TEST_NM: RBC DIS.WIDTH-CV 383712

TEST_MM: TSH (THYROID STIM HORMONE) M4TTT

TEST_NM: ALT / GFT 343,109

TEST_NM: HEMATOCRIT CDS 341,776

VITAL_NM: COMMENT 338,204

TEST_NM: PLT CDS 330,877
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2. Abnormal Values

Issue

* Negative, 0, null values in measurement and
drug_exposure tables

o 5 R | BREEET 4 Bl o B

8 svemr_tamie | varuve_ss mmerr_|f coum ) |

| measurement > 0 173140
2 measurement < 0 G
3 measurement _ 6236
4 meagzurement nall 2372

Solution

« Check source data for related domains and check if
it's reasonable from medical perspective

« If valid, leave the values as they were. If not, remove
the records as dirty data.
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3. Wrong Type _concept_ids

Issue Solution

* Used internal coding systems for » Standardize all type concept_ids in each table
type concept _ids * Find correct concept_id using ATHENA

* Wrong meanings were assigned to * Guidelines:
type concept _ids * use condition_type concept_id= 32019 for

EHR Billing Diagnosis, 42894222 for EHR Chief
Complaint, 32030 for EHR Encounter Diagnosis,
45754805 for EHR Episode Entry, 38000245 for
EHR Problem List Entry, 43542353 for
Observation Recorded from EHR

* use drug_type_concept_id= 38000180 for
inpatient administration, 38000175 for prescription
dispensed in pharmacy

* use device_type_concept_id =44818707 for
EHR detail, 32465 for inferred from claim,
44818705 for inferred from procedure, 44818706
for patient reported device

=IQVIA



4. Missing CDM tables

Issue

* Incomplete OMOP CDM tables

Solution

* Check source data for related tables to see if available

* Provide mapping rules from source data to OMOP
CDM, and populate the missing tables

* Apply Minimal Viable Product (MVP) — See next slide
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4. Apply Minimal Viable Product (MVP)

Location
Care_Site
Provider
Person
Death

Visit_Occurrence
Condition_Occurrence
Drug_Exposure
Procedure_Occurrence
Measurement
Observation
Observation_Period
Specimen

Device Exposure
Fact_Relationship
Visit_Detail

Note

Note NLP

Drug_Era
Dose Era
Condition_Era

Payer Plan_Period
Cost




5. Mapping to the wrong domain

Issue

* The source vocabulary domain may differ from
its mapped standard vocabulary domain.

* Example: for ICD10CM Z82.49 — Family
history of heart disease, it maps to concept
4148407 FH: Cardiovascular disease, which is
not in Condition domain, but Observation
domain.

Solution

* Use the domain from the mapped OMOP standard
vocabulary, not the source vocabulary domain.

* For each table, the standard concepts should all be
from the corresponding domain.
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6. Incorrect logic for observation_period

Issue Solution

* The observation_period for patients didn’t * Use the observation_period logic and codes from
cover the whole time period of all the events OHDSI Github when doing OMOP conversion.
that patients had in the data. * Refresh the observation_period table in every data

* Example — patient A’s observation_period was update.
recorded as 1/1/2020 to 1/1/2021, but in the * OHDSI Github resource
condition_occurrence table, there was a record * https://www.ohdsi.org/web/wiki/doku.php?id=docu
of diabetes diagnosis on 2/1/2021. mentation:cdm:observation period
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7. Loss of Data

Issue

* Less patients once converted to OMOP
* Not all fields are mapped to OMOP

Solution

* Logic is introduced to ensure patients are valid
* Test patients
* Patients without birth year
* Patient without any transaction
* Depends on the data and scenario
* Some fields are used to derived the logic of the CDM
field
* For example: ICD Type helps determine if the
code is an ICD9 or ICD10 code
* Duplicate records
* The same diagnosis within the same day of a
hospital stay
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8. OMOP doesn’t have my use case

Solution

« OMOP Oncology experts created an Oncology
working group.

Issue
« OMOP cannot support oncology data.

« The Oncology working group designed an
Oncology extension to house oncology-specific
information in the OMOP CDM.

Cancer has no cause,
Cancer but detailed topology
and morphology
Topology: . Pediatric
— Upper lobe of —  Condition Stage:
Most normal conditions the lung 7 None
are defined by three — A K
main dimensions, plus e g /// / ‘\,‘ \
Cause: some extra attributes Morphology: - / / \
Mycobacterium Non-small cell // // \
tuberculosis ~_ S/ / \
. / y /
Stage: y
Topology: e v /
Lung - Condition / /
/' Tumor size Affected Metastases Biomarkers:
Morphology: - m: lymphnodes (N): (M): KRAS-positive
Granulomatous |~ 45cm 4 in right mediastinum None
infection

The many tumor /

attributes

(modifiers) are very
well defined
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8. OMOP doesn’t have my use case

Columbia
University

Regimens, cycles and lines of therapy

Memorial
Sloan

Kettering
N———

Multiple
Myeloma
Research

Roundation

Data Network

North-
Western

University

Tufts
University

a )
OHDSI Oncology

Working Group

@ Cancer Diagnosis Model
(@ cancer Treatment Model

@ Cancer Episode Model /

Regimen
Detection

EPISODE | Regimen
[ Cycle 1 ] [ Cycle 2 [ ]
DRUG_EXPOSURE

Oncology Vocabularies

Cancer Diagnosis = Base
Diagnosis + Diagnostic
Modifiers
Base Diagnosis:

— Histology + Anatomic Site
Diagnostic Modifiers

— Topography

— Staging/Grading

— Histopattern

— Biomarker

— Margin

— Metastasis

— Dimension

— Extension/Invasion
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Question List

* General Questions

* The lead site who is writing a SQL does not have data with concept code used by other responding
sites (e.g., Vitamin D). How can the lead site write a SQL without seeing the data?

* When multiple sites have populated differently with OMOP required fields (date) vs. optional fields
(e.g. datetime), how do we harmonize it?

* |s there a guideline where to ETL data with different granularity? (e.g., To find ICU events/patients
where do we look/store/ETL? visit_occurrence table vs. visit_detail tables)

* How can | know that | have mapped fields in a given SQL, BEFORE running it?

* Dimensional tables
* When the birthday falls in between visits, the age at the time of visit will be different and this patient
will be counted twice when the unit of query/count is encounter level. What's the solution?
* How do we store/retrieve cause of death?

* Clinical events tables
* How to distinguish between admitting diagnosis and discharge diagnosis?
* How do we harmonize missing or different unit (need for unit conversion) for lab test measurements?
Between UCUM and SNOMED codes, how do we map? Which one is more prevalent? e.g. we tried
to provide a supplementary SQL of simple group-by count
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CDM Planning Session — March 30t at 1 PM EST

* Release of CDM Version 5.4 later this year, the Common Data Model workgroup has scheduled a special two-hour
planning session

- Tuesday, March 30, at 1 pm
- CDM Teams environment.
« Clair Blacketer has shared a proposed list of changes

https://ohdsiorg.sharepoint.com/sites/\Workgroup-CommonDataModel/_layouts/15/Doc.aspx?sourcedoc={e6d1b920-83fd-
43ad-a72c-5e76c¢fb81d3c}&action=edit&wd=target%28CDM%202021%200KR.one%7Cd6360dad-b1cf-44c2-b694-
c3c5d19bf227%2FKR1%20List%200f%20Changes%7C4632df59-d59f-7146-a77f-71f4f4edf46d%2F %29

Please join for some or all of the meeting if you are interested
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