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ETL

e Extract Transform Load

* In order to get from our native/raw data into the OMOP

CDM we need to design and develop and ETL process
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ETL Process

The Book of OHDSI

Preface

1 The OHDSI Community Chapter 6 Extract Transform Load § THE BOOK OF

2 Where to Begin
3 Open Science Chapter leads: Clair Blacketer & Erica Voss

‘OBsERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

4 The Common Data Model 6.1 Introduction

5 Standardized Vocabularies

— - : In order to get from the native/raw data to the OMOP Common Data Model (CDM) we have to create an
cXiract Iransform Loa
extract, transform, and load (ETL) process. This process should restructure the data to the CDM, and add

6.1 Introduction mappings to the Standardized Vocabularies, and is typically implemented as a set of automated scripts,
6.2 Step 1: Design the ETL for example SQL scripts. It is important that this ETL process is repeatable, so that it can be rerun

whenever the source data is refreshed.
6.3 Step 2: Create the Code Map..

6.4 Step 3: Implement the ETL Creating an ETL is usually a large undertaking. Over the years, we have developed best practices,
consisting of four major steps:

6.5 Step 4: Quality Control

1. Data experts and CDM experts together design the ETL.

6.6 ETL Conventions and THEMIS _ _ _
2. People with medical knowledge create the code mappings.

6.7 CDM and ETL Maintenance 3. A technical person implements the ETL.

https://ohdsi.github.io/TheBookOfOhdsi/ExtractTransformLoad.html



https://ohdsi.github.io/TheBookOfOhdsi/ExtractTransformLoad.html

ETL Process

ETL
Documentation

Data experts and People with
CDM experts medical
together design knowledge create
the ETL the code
mappings
All are involved A technical person
in quality control implements the ETL
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Designing the ETL

ETL
Documentation

Data experts and People with
CDM experts medical
together design knowledge create

the ETL the code
mappings

All are involved A technical person
in quality control implements the ETL




White Rabbit

e White Rabbit scans source
data & creates a csv report on
the source data

* The scan can be used to:
— Learn about your source data
— Help design the ETL
— Used by Rabbit In a Hat
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Rabbit in a Hat

 Read and display a
White Rabbit scan
document

* Provides a graphical

interface to allow a user [ e

pop person

H

tO CO n n e Ct S O U rC e d ata claims_diag_lk observation_period

II
[al
m

to C D M t a b I e S claims_filter_diag_lk wsit_occurren

conf_num_null visit_detail

condition_occurrence

drug_exposure

procedure_occurrence

claims_icdpre_lk /
—




‘ RiaH - Output |

Word document

Markdown documents

. o AEH-US 48 Mapping Document MM RMG - Compatibiity Mode

Maiings  Review View Table Design  Layout

Home Insert Draw Design  Layout  Referen

easurement _time

Imeasurement_type concept_id
loperator_concept_id
lunit_concept_id serum_protein [Standard unit:
urine_protein_mg Img/dL Create
lcanversion

[New unit cancept

lunit_source_value

Table name: observation
Reading from diagnostics
“History of'
Source
*subject_id Parson - Tutariak£TL
@ ohdsi.github.io)
date_diag_875_i1 g
history_solitar_ [ Tutorial-ETL
el observation_date
[ Field Logic [Comment nthea vl | Persar
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History of solitory

Reading from Synthea table patients.csv
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EHR
Drug_exposure Destination Field Source field Logic Comment field

Procedure_accurrence
person_id Autogenerate

Observ

Measurement when gender = M [
then set

gender_concept_id gender_cancept id to

8507, when gender =

7 then set to 8532

CDM Synthea vz

missing/unknown
gender.

Take year from

year_of_birth birthdate
birthdate
. Take month from
month_af_birth birthdate
birthdate
day_of_birth birthdate Take day from birthdate




Vocabulary Mapping

ETL
Documentation

Data experts and People with
CDM experts medical
together design knowledge create

the ETL the code
mappings

All are involved A technical person
in quality control implements the ETL




Usagi

* When the Vocabulary does not contain your source terms you will need to create a
map to OMOP Vocabulary Concepts

e Usagi helps you to:
— Find best matches, automatically and/or manually
— Automatic matching based on text similarities (itf/df)

&

Usagi -

— Create ‘source to concept map’ e
Status | Source code] Source term|_Frequency |ICPC_DES.. Match score | CanceptID [Conceptna.| Domain | Concept cl..| Vocabulary | Conceptco..| Standardc..| Parents | Children | Comment
82 192174

Unchecked A97 Noillness 500000 Geenzieke 0. lness  Condtion _ Clinical Fin.. SNOMED 39104002 S 1 3
Unchecked 74 Dermatomy.. 100000 Dermatomy...0.81 135473 Dermatoph... Condition  Clinical Fin... SNOMED 47382004 S 4 28
Unchecked L99 Other disea. 100000 Andereziek.. 0.7 4244852 Disorderof .. Conditon  Clinical Fin.. SNOUED ~ 928000 S 3 81
Unchecked R7402  Acute phary..800000  Agute phary... 1.00 25097 Acute phary... Condtion  Clinical Fin.. SNOMED 363746003 S 6 10
Unchecked U714 Cystiis /uri 500000 Cysttisiurin...0.74 81902 Urinaytrac.. Condtion  Clinical Fin.. SNOMED 68566005 S 5 a7
Unchecked R78.00  Acute bronc.300000  Acfe bronc..0.84 260125 Acutebronc..Condtion  Clinical Fin.. SNOMED 5505005 S 5 4
Unchecked W7800  Pregnancy . 100000 Zwangersc.. 084 4299535  Pregnant  Condifion  Clinical Fin.. SNOMED 77386006 S 2 7
Unchecked T83.0 Overweight 100000 overgewicht 1.00 437525  Overweight Obsenation Clinical Fin.. SNOMED 238131007 S 2 5
Unchecked R74 Acute uppe... 800000 Acue infect...1.00 257011 Acuteuppe.. Condtion  Clinical Fin.. SNOMED 54398005 S 5 22
Unchecked R65.00  episode on... 1 episade op.. 0.35 484406 Acutesube.. Condition  Clinical Fin.. SNOMED 70422006 S 4 0
Unchecked Ré4 Immunizati.. 1000000 mmunisati.. 0.70 4144375 Adiveimm.. Proceduwre Procedure  SNOWED 33870002 S 2 19
Unchecked R0 Cough 880000  Hoesten 100 254761  Cough  Condtion  Clinical Fin.. SNOMED 49727002 S 2 £
Source code
Source code | Source term Frequency | ICPC_DESCRIPTION_DUTCH |

w7 Nofiness 500000 Geenziekte
Target concepts

Conceptid | Conceptname | Domain Concsptclass Vocabulary Concept code Standard concept | Parents | Children |
4192174 liness Condiion Clinical Finding SNOWED 1
Search
Query Filtors

[ Filter by user selected concepts ] Filter by >
o Ofierbyvocavuar: [ [~]

® Use source term as query

© Query: [ | i
(] Filter by domain:
Results
Scare I Term ConceptID Concept name Domain | Conceptdass Vocabulary Conceptcode | Standardconcept| _ Parents | Children | |

0.2 liness 4102174 liness Condiion Clinical Finding  SNOMED 39104002 B 1 3 -

0.80 Ventalilness 4214703 Mentalilness  Obsenaton  QualfierVaiue  SNOMED 304816006 s 1 0

0.80 Vental liness 432586 Mental disorder  Condition Clinical Finding ~ SNOMED 74732000 s 2 41

078 viralillness 440029 Vial gisease  Condiion Clinical Finding ~ SNOMED 34014006 s 3 3

0.7 Wassilness 45883959 Massilness  Heas Valug Answer LoING LA18095-0 s 0 0

075 Stillness 4002256 Siilless Condiion Clinical Finding  SNOMED 247902008 s 3 1 E

Replace concept | Add concept

Comment:
|Approved /total: 012 _0.0%of total frequency Vocbulary version: v5.0 19-NOV-18.
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Overview - Steps

Get a copy of the Vocabulary from ATHENA

: One-time
Download Usagi —

setup

Have Usagi build an index on the Vocabulary

Load your source codes and let Usagi process them
Review and update suggested mappings with someone who has medical knowledge
Export codes into the SOURCE_TO_CONCEPT_MAP

11



Implementing the ETL

)

ETL

Documentation
ETL

Data experts and People with
CDM experts medical
together design knowledge create
the ETL the code
mappings

All are involved A technical person
in quality control implements the ETL




ETL Implementation

There are multiple tools available to implement

=

your ETL

pgthOD Postgre SQL

Your choice will largely depend on the size and
complexity of the ETL design. And the tools available to
you.

13



ETL Implementation c)

General Flow of Implementation

person

A good rule of thumb is to always

RN

observation_period

create the PERSON table first

The VISIT_OCCURRENCE table must be

visit occurrence created before the standardized clinical
- data tables as they all refer to the
1 VISIT_OCCURRENCE_ID
condition_occurrence observation
drug_exposure procedure_occurrence

measurement

Additional clinical data
tables...

14



Data experts and
CDM experts
together design
the ETL

Quality Control

People with
medical
knowledge create
the code
mappings

ETL

Documentation

ETL

b

All are involved
in quality control implements the ETL

A technical person

15



Quality

What tools are available to check that the CDM
logic was implemented correctly?

g Rabbit-in-a-Hat Test Case Framework

P Achilles  Achilles

% DataQualityDashboard (DQD)

16



Unit Test Cases

A

* Testing your CDM builder is important:

— ETL is often complex, increasing the danger of making mistakes that
go unnoticed

— CDM can update

— Source data structure/contents can change over time

e Rabbit-In-a-Hat can construct unit tests, or small pieces of code
that can automatically check single aspects of the ETL design

17



Achilles B Achilles

Achilles is a data characterization and quality tool
available for download here:

https://github.com/OHDSI/Achilles

For an example of how it was run for some sample data,
that R script is located here:

https://github.com/OHDSI/Tutorial-
ETL/blob/master/materials/Achilles/achillesRun.R

18


https://github.com/OHDSI/Achilles
https://github.com/OHDSI/Tutorial-ETL/blob/master/materials/Achilles/achillesRun.R
https://github.com/OHDSI/Tutorial-ETL/blob/master/materials/Achilles/achillesRun.R

DataQualityDashboard (DQD) K

* Runs a prespecified set of data quality checks
and thresholds on the CDM

DATA QUALITY ASSESSMENT

/ SYNTHEA SYNTHETIC HEALTH DATABASE
‘

9 21 180 88% 283 0 283 o 4472 21 463

Plausibility 15 100% 95%

OVERVIEW

Conformance 637 34 671 95% 104 0 104 100% 741 34 775 96%
Completeness 369 17 386 96% 5 10 15 33% 374 27 401 93%

el 1165 72 1237 94% 392 10 402 98% 1557 82 1639 959%




Common ETL Issues

Non-standard Vocabulary Zn Multiple Input on Records ZL
Codes mapped to OMOP ' Some records will contain '
vocabulary aren’t mapped to a multiple coding systems and text.

‘Standard’ A hierarchy must be selected to

avoid duplicate records

Multiple records for one Abnormal values

concept mapping Unconventional values in data
Picking one of the multiple asset (i.e. Negative or 0 as
standard vocabulary mapping to value_as_number)

create the OMOP CDM record

instead of one record per

mapping

Wrong type_concept_id . Missing CDM tables .
Use of the wrong ZL OMOP CDM tables missing due to ZL
type_concept_id or misunderstanding on how to
misunderstanding the definition populate the table.

of this field

Non-Clinical Events

Due to text options in EHR Data,
many options are not clinical
events (e.g. ‘Tuesday’ or ‘XXYZ’).
These records will be scrubbed to
ensure quality of data converted
to OMOP.

Incorrect logic -

Observation_Period
Observation_Period table
populated incorrectly.
Observation period does not
cover the entire period of time
where events are recorded for a
person

Incorrect logic -
Visit_Occurrence

Visit_Occurrence table populated
incorrectly

20



Exercise Instructions

 Download a copy of the exercises at:

ATGT

==

e B =R ¥, B S TR (]

(1= -]

ETL Exercises - Student Sheet [
File Edit View Data Tools

ily

Help

row_id

A Download

row _id
1

Microsoft Excel (xlsx)

Upenbocumen

PDF (.pdf)

Web Page (.html)
Comma Separated Values (.csv)

Tab Separated Values (.tsv)

21



Exercise Instructions

A

* Using the native data provided, map it to the OMOP CDM using the
template provided in the ETL Development 1000 sheet

* |If you have spare time, do the same for the ETL Development 1005 and
ETL Development 1010 sheets

22



Thank you!

7

Mui Van Zandt mui.vanzandt@iqvia.com

Gyeol Song gyeol.song@igvia.com
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