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An introduction to OMOP.

Basic structure of the OMOP CDM.

Tutorial on how to use concepts.

A look into how tables are structured.

A brief introduction of derived tables.
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Overview Quanticate

« A OHDSI (Observational Health Data Sciences and Informatics) is a multi-stakeholder,
interdisciplinary collaborative.

« The OMOP CDM (Observational Medical Outcomes Partnership Clinical Data Model)
aims to standardize clinical databases around the world. It provides a schema and a
dictionary.

 The OMOP CDM is designed for use in observational studies.

Confidential, © Quanticate 2021 AAA quanticate .com



T S, \ ys
General Ideas Quanticate

» Concepts — Diagnoses, drugs, procedures etc.

» Concept ID — Each concept has a concept ID. The list of all concept IDs is part of the
OMOP CDM. Different concept IDs may represent the same real world concept.

» Standard concepts — The reference concept selected in OMOP. This concept will be used
to represent the real world concept across the database.

 Relationships — How different concepts may relate to each other.

« Domains — The type of concept. Determines which table contains information about a
given concept.
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* Consider the condition, atrial fibrillation.

« Atrial fibrillation is represented by multiple different concepts depending on the
dictionary used to identify it in the source data e.g. ICD, SNOMED etc.

« The concept ID for atrial fibrillation from SNOMED is 313217. The concept ID for atrial
fibrillation from ICDOCM is 44821957.

» The standard concept used across the OMOP CDM will be atrial fibrillation from
SNOMED so the standard concept ID is 313217.

« The domain ID for the concept ID 313217 is ‘Condition’. This tells us that the concept ID
313217 refers to the condition, atrial fibrillation.
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Tables Quanticate

[ Person F— Standardized health Standardized
system data metadata
_.l Observation_period | { Location | CDM_source |
—>| Visit_occurrence | I Location_history | ' | Metadata |

Visit_detail ] Care_site Standardized
1. |f vocabularies

Provider

Condition_occurrence

Concept

Standardized derived
elements Vocabulary

Drug_exposure

Procedure_occurrence

| Condition_era |

-«
+
Device_exposure & |
1
|./
|

Domain

Drug_era |

Concept_class

| Dose_era |

Measurement

Standardized clinical data

|
|
|
|
Concept_relationship |
|
|
|
|
|

|

1 Note Results schema

|—>| Note_NLP Cohort Relationship
Cohort_definition C

| Survey_conduct oncept_synonym

Observation |j Standardized health Concept_ancestor
economics
Specimen | | Cost | Source_to_concept_map
Fact_relationship | | Payer_plan_period | Drug_strength

Blacketer, C. 2020. The book of OHDSI. [Online]. [Accessed 21/01/2021].
Availible from :https://ohdsi.github.io/TheBookOfOhdsi/StandardizedVVocabularies. html

Confidential, © Quanticate 2021 AAA quanticate.com



= BN\ > =
Tables: Concept Quanticate

« Contains the list of all concepts.

* Includes information on the concept IDs, concept names, standard concepts, domain
IDs etc.

» Can be used to find the concept ID of a real world concept by using the real world
name of the concept.
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Below s the list of all concepts from the Concept table with the concept name ‘Atrial Fibrillation’.

‘S’ in the The name of the Note that not all concepts with The standard ID of the
STANDARD_CONCEPT real world concept is concept name ‘Atrial Fibrillation’ are || source dictionary and
column indicates the standard specified. In this conditions. This is not the standard the code within the
concept. The concept ID in this case, we are looking concept for the condition atrial dictionary are provided.
row is the ID that is used across at all concepts with fibrillation, rather it is the standard In this case, the focus is
the database when referring to concept name ‘Atrial concept for the atrial fibrillation on the ICD9CM code for
the condition atrial fibrillation. Fibrillation’. clinical observation. atrial fibrillation.

Atrial fibrillation Condition GR7I000
Atrial fibrillation Condition _~ ICDACH 427,31 |
Atrial fibrillation Condition ,///' SMOMED | | 49436004

45611600 | Atrial Fibrillation Condition " HeSH h N T001281

45333018 | Atrial fibrillation Heas Yalue LOIHC 5 LAL7034-7

45951191 | Atrial Fibrillation Condition CIEL 143203

4344544 | Atrial Fibrillation Irug HOFRT C HOQ050F
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Tables: Concept_relationship Quanticate

Contains the list of all concept relationships.

Specifies the nature of all relationships via relationship ID.

Can be used to easily find the standard concept for any given concept ID.
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Below s the list of all conceptrelations from the Concept_relationtable for the concept of the condition

atrial fibrillation taken from the ICD9CM dictionary.

We search for all rows where
concept_id_1 is 44821957

1 ] 44821957 44834731 | Iz a
o 44821957 449797498 | 1= a
& 44801997 /313217 | Maps

Note that ‘Maps to’ isn’t the only relationship between
concepts. In this case, the concept with concept ID
44824248 is the condition ‘Atrial fibrillation and flutter’ taken
from the ICD9CM dictionary. This suggests that the concept
with ID 44824248 is a parent to the concept with ID
44821957. It is worth mentioning that hierarchical relations
are maintained within the source dictionary (in this case
ICD9CM).

We find that the concept with concept ID
44821957 ‘Maps to’ the concept with concept
ID 313217. This concept ID represents the
condition atrial fibrillation taken from
SNOMED i.e. the standard concept for the
condition atrial fibrillation.
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Tables: Concept_ancestor Quanticate

The Clinical Data Experts

« Lists all hierarchal relationships between concepts.

* Includes information on the levels of separation between two concepts in the same
hierarchy.

« Can be used to find multiple concepts that are all classified under a single concept.

11
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| have searched for all records where the I now have all concept IDs for all The levels of separation indicate
descendant concept has concept ID concepts that are ancestors of how many links in the hierarchy
‘313217’ (The concept names of atrial fibrillation that have a diagram are between the
ancestors and descendants have been minimum of 4 levels of descendant and ancestor
joined on). separation with atrial fibrillation. concept.
213217 213217 0 0§ Atrial fibrillation Atrial fibrillation
4226399 213217 1 1§ Fibrillation Atrial Fibrillation
BOO00LB0L 313217 1 1) OHOF Ot Prolongation/Torsads || Atrial fibrillation
Ie Pointes 1
4063155 313217 1 1) Atrial arrhythmia Atrial fibrillation
BOO002401 213217 1 1] OHOP Btrial Fibrillation 1 ftrial Fibrillation
4248028 3217 2 21 Supraventricular arrhythmia Atrial fibrillation
44784217 13217 2 Z) Cardiac arrhythmia Atrial fibrillation
221538 213217 3 4 Heart dizease Atrial Fibrillation
440142 33217 4 51 Disorder of mediastinum Atrial fibrillation
4103183 3217 4 5§ Cardiac finding Atrial fibrillation
4266169 13217 4 5§ Dizorder of body cawity Atrial fibrillation
134057 213217 4 5| Disorder of cardiovascular ftrial Fibrillation
zystem
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T | 5 levels of separation |

e

Ancestry Relationships |

Disease of the
cardiovascular
system

Heart disease

Ancestor

This diagram represents parts of the
table from the previous slide. Levels
of separation indicates the number
of ‘links’ between two conditions in

2 levels of separation the tree.

Cardiac arrhythmia

Supraventricular
arrhythmia

Atrial arrhythmia I

Atrial fibrillation

Concepts

Fibrillation

I Concept Relationships

Descendant

Controlled Persistent Chronic Paroxysmal Rapid Permanent
atrial atrial atrial atrial atrial atrial
fibrillation fibrillation fibrillation fibrillation fibrillation fibrillation

Ostropolets, A & Reich, C. 2020. The book of OHDSI. [Online]. [Accessed 11/12/2020].
Availible from :https://ohdsi.github.io/ TheBookOfOhdsi/StandardizedVVocabularies.html
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Standardized clinical data

Person F— Standardized health Standardized
system data metadata
Observation_period I Location |1\ | CDM_source |
Visit_occurrence | - I Location_history | | Metadata |
Visit_detail - Care_site I/ Standardized
Condition_occurrence i Provider vocabularies
= = Concept
Drug_exposure | Standardized derived
elements Vocabulary

Procedure_occurrence [ |

Condition_era

Domain

Device_exposure Drug_era |

Concept_class

Measurement | Dose_era |

Note

Results schema

I—>| Note_NLP

Relationship

Cohort
Cohort_definition

Survey_conduct

Concept_synonym

Observation Standardized health

Concept_ancestor

economics
Specimen Cost | Source_to_concept_map
Fact_relationship Payer_plan_period | Drug_strength

I
I
I
I
[  concept_relationship
I
I
I
I
I

Blacketer, C. 2020. The book of OHDSI. [Online]. [Accessed 21/01/2021].

Availible from :https://ohdsi.github.io/TheBookOfOhdsi/StandardizedVVocabularies. html
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Tables Quanticate

= Person
« Lists all people that can be identified in the database.
* Includes basic demographic information like birthdate, gender, race etc.

= Observation_period
« Lists any period in the database where a person is observed.
* Includes the observation type of each period.

= Visit_occurrence
 Lists all medical encounters.
« Contains information about the type of visit.
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The Clinical Data Experts

= Condition_occurrence
» Lists all signs, symptoms and diagnoses that are reported.

= Drug_exposure
» Lists all instances of exposure to drugs.

» Procedure_exposure
» Lists all instances of exposure to procedures.
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Clinical Tables Structure Quanticate

Wi COMDITION_OCCURRENCE_ID
7. PERSOM_ITD

. CONDITION_COMCEPT_ID
. CONDITION_START_DATE
W CONDITION_START _DATETIME .
7. CONDITION_EWD_DATE

7. CONDITION_EWD_DATETIME

W CONDITION_TYPE_CONWCERT_ID

Aa STOP_REARSON

Y. PROVIDER_ID

W MISIT_OCCURREMCE_ID *
. CONDITION_STATUS_COMCEPT_ID

Wi COMDITION_SOURCE_CONCEPT_ID

A CONDITION_SOURCE_MALLE

Aa CONDITION_STARTUS_SOURCE_VALLE

Unique key is always *TABLE NAME*_ID.

The primary concept type concept ID is always *PRIMARY
CONCEPT TYPE* CONCEPT_ID.

The source concept is also available in the column with name
*PRIMARY CONCEPT TYPE* SOURCE_CONCEPT _ID.
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Clinical Tables Structure Quanticate

"%+ CONDITION_OCCURRENCE_ID w7 DRUG_EXPOSURE_ID

2 pEpeiy_ [T Y. PERSON_ID

5 CONTITION COMCEFT LT ‘7. DRUG_CONCEPT_ID
 CONDITION_START_DATE ‘7. DRUG_EXPOSURE_START_DATE

1% CONDITION_START _DATETIME % DRUG_EXPOSURE_START_DATETIME
¥ CONDITION_EMD_DATE %% DRUG_EXPOSURE_END_DATE

% CONDITION_EMD_DATETIME ' DRUG_EXPOSURE_END_DATETIME
. CONDITION_TYPE_COMCERT _IT W DROG_TYPE_COWCEPT_ID
Aa STOP_REASON Aa STOP_REASON

1% PROVIDER_ID "% REFILLS

V¥ YISIT_OCCURRENCE_ID % QUANTITY

% CONDITION_STATUS_COMCEPT _IT W DAYS_SUPPLY

1% CONDITION_SOURCE _COMCEPT _IT Aa SIG

Aa CONDITION_SOURCE_YALUE %% ROUTE_CONCEPT_ID

Aa CONDITION_STATUS_SOURCE_YALLE 1 EFFECTIVE_DRUG_DOSE

Confidential, © Quanticate 2021 AAA quanticate .com



Person

Ii

Standardized clinical data

Observation_period |

Standardized health
system data

Standardized
metadata

Visit_o

ccurrence

Visit_detail

Location |~\

CDM_source

I—>| Location_history |

Metadata

I/

Care_site

Condition_occurrence

Drug_exposure

Procedure_occurrence

Device_exposure

Provider

/| Standardized derived

elements

Condition_era

Drug_era

Measurement

Dose_era

1

Note

[

Note_NLP

Results schema

Standardized
vocabularies

Concept

Vocabulary

Domain

Concept_class

Concept_relationship

Relationship

Survey_conduct

Observation

Specimen

Cohort
Cohort_definition

Standardized health
economics

| Cost |

Concept_synonym

Concept_ancestor

Source_to_concept_map

Fact_relationship

| Payer_plan_period |

Drug_strength

Blacketer, C. 2020. The book of OHDSI. [Online]. [Accessed 21/01/2021].
Availible from :https://ohdsi.github.io/TheBookOfOhdsi/StandardizedVVocabularies. html
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