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Agenda

Section Time ltem(s)
14:00- 16:00 OHDSI Community
(1.5 hour) Basic Relationship
Ancestors & Descendants
Vv I .
ocabulary How does it work for Drugs
Break 16:00¢ 16:15 Break
16:15¢ 17:15 In depth discussion of model
(1 hour) Era discussion
CDM Real World Scenario
17:15¢ 18:00 ETL Process
ETL (45 min) ETL Tools
Potential Issues
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vl FDAAA calls for establishing Risk Identification
Parmonrin and Analysis System

SEC. 8#05. ACTIVE POSTMARKET RISK IDENTIFICATION AND ANALYSIS.

ia) IN GENERAL—Subsection (k) of section 505 of the Federal
Food, Drug, and Cosmetic Act (21 TLS.C. 355) i= amended by
adding at the end the following:
“[3) ACTIVE POSTMARKET RISK IDENTIFICATION.—

“{A) DEFINITION.—In this paragraph, the term ‘data’
refers to information with respect to a drug approved under
this section or under section 351 of the Public Health
Service Act, including claims data, patient survey data,
standardized analytic files that allow for the pooling and
analysis of data from disparate data environments, and
any other data deemed appropriate by the Secretary.

“B) DEVELOFMENT OF POSTMARKET RISK IDENTIFICA-
TION AND ANALYSIS METHODS.—The Secretary shall, not
later than 2 wyears after the date of the enactment of
the Food and Drug Administration Amendments Act of
2007, in collaboration with publie, academic, and private
entities—

“(i) dewvelop methods to obtain access to disparate
data sources including the data sources specified in
subparagraph (C);

“(ii) develop validated methods for the establish-
ment of a postmarket risk identification and analysis
system to link and analyvze safety data from multiple
sources, with the goals of including, in aggregate—

“I) at least 25,000,000 patients by July 1,

2010; and

“(II) at least 100,000,000 patients by July 1,

2012; and

“{iii) convene a committee of experts, including
individuals who are recognized in the field of protecting
data privacy and security, to make recommendations
to the Secretary on the development of tools and
methods for the ethical and scientific uses for, and
communication of, postmarketing data specified under
subparagraph (C), including recommendations on the
development of effective research methods for the study
of drug safety questions.

“C) ESTABLISHMENT OF THE POSTMARKET RISK IDENTI-
FICATION AND ANALYSIS SYSTEM.—

The Sentinel Initiative

National Strategy for Monitoring Medical Product Safety

May 2008

& mn

Risk Identification and Analysis System:

a systematic and reproducible process to
efficiently generate evidence to support the
characterization of the potential effects of
medical products from across a network of
disparate observational healthcare data sources
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A 10 data sources
A Claims and EHRs
A 200M+ lives
Drug
Outcome
Angioedema

Aplastic Anemia

Acute Liver Injury

Bleeding

Hip Fracture

Hospitalization

Myocardial Infarction

| Viortality after M

Renal Failure

Gl Ulcer Hospitalization

A Opensource
A Standardsbased

OMOP Experiment 1 (20€810)

OMOP Methods Library

Case control

Logistic
regression

A 14 methods

A Epidemiology designs

A Statistical approaches
adapted for longitudinal data




Observational
Medical

Outcomes
Partnership

Observational data

4 claims databases

1 ambulatory EMR

Drug-outcome pairs

o Joo Joo To To o I

165‘ 234

OMOP Experiment 2 (2022D12)

) Methods

\/

CaseControl

New User Cohort
Disproportionality methods
ICTPD

LGPS

SeltControlled Cohort
SCCS

Total

Myocardial Infarction 36 66
Upper Gl Bleed 24 67
Acute Liver Injury 81 37
Acute Renal Failure 24 64 fue




Observational

Oucomes European OMOP Experiment

Partnership

Observational data —— Methods

Aarhus Pedianet CaseControl

A New User Cohort
- A Disproportionality methods
A ICTPD
A LGPS
A SelfControlled Cohort
IPCI A sccs
PHARMO Drug-outcome pairs
@ @ Total 165‘ 234
Myocardial Infarction 36 66
m Upper Gl Bleed 24 67
Acute Liver Injury 81 37
Acute Renal Failure 24 64
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Observational

wesll GGround Truth for OMOP Experiment

Partnership

isoniazid

fluticasone N
Positi

indomethacin

Negative

controls clindamycin
Acute Liver Injury 118
Acute Myocardial Infarction 102
Acute Renal Failure 88
Upper Gastrointestinal Bleeding 91
Total ibuprofen I : \\ 23_4 \\| piog;?i?agzone
Criteria for positive controls: oratadine | sertraline

A Event listed in Boxed Warning or Warnings/Precautions section of active FDA structurfed

product label
AS5NHZA fAA0SR | a WOI dzal A Bduted@sgases Ay ¢ A[ARI §
A Literature review identified no powered studies with refuting evidence of effect

Criteria for negative controls:

A Event not listed anywhere in any section of active FDA structured product label

AS5NHzA y20 tAa0SR a WOI dza | diddatéd Diseh&y 1 Q Ay |¢
A Literature review identified no powered studies with evidence of potential positive associatio
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T— Data Used Iin European
(eu-adr < P

Medical

Outcomes .

Experiment

Name Description Population

Aarhus Danish national health registry, covering the Aarhus 2 M
region. Includes inhabitant registry, drug dispensations, ==
hospital claims, lab values, and death registry.

ARS Italian record linkage system covering the Tuscany 4 M
region, including inhabitant registry, drug dispensations, I I
hospital claims, and death registry

Health- Italian general practice database (no children) 1M

Search I I

IPCI Dutch general practice database 0.75 M

—
I

Pedianet Italian general practice pediatric database 0.14 M

PHARMO | Dutch record linkage system. Includes inhabitant 1.28 M
reqgistry, drug dispensations, hospital claims, and lab —
values.




Main findings In

Medical

Outcomes

ey OMOP experiment

A Heterogeneity in estimates due to choice of database
A Heterogeneity in estimates due to analysis choices
A Except little heterogeneity due to outcome definitions

A Good performance (AUC > 0.7) in distinguishing positive from
negative controls for optimal methods when stratifying by
outcome and restricting to powered test cases

A Self controlled methods perform best for all outcomes

13



OMOP  OHDSI

4
i ” R OHDSI/r

OMORP Investigators Columbia
University

OHDSI

http://ohdsi.org
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http://ohdsi.org/

OHDSI

OHDSI

10

OHDSI

http://ohdsi.org
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http://ohdsi.org/

OHDSI
A >82
A 12

OHDSI
A >200
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A ~1.15

A >17
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Analytics can be remote
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4 Analytics can be behind hospital /
’ data source firewalls
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EMR

Another

Network

Network

EMR

EMR

EMR
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i Person |

CDM

Standardized clinical data

5

Standardized health system data

——>
——>

Standardized metadata

CDM_source

S,

N,

Concept

Vocabulary

Domain

Concept_class

Concept_relationship

Relationship

R

Observation_period
> Location Care_site
Specimen A
> Proyider
Death
> Payer_plan_periodl =
®
Visit_occurrence [« o 0
=
>
®© Q
Procedureoccurrence € * 8 Q
o
' , > Cost o] N
Drug_exposure [« ? g o
[ (0)]
Device_exposure [«
Cohort
Condition_occurrencg< %))
Cohort_attribute %
Measurement < o £
Condition_era 3 D
Note < 3 =
® o
L>| Note NLP Drug_era = 2
_ 7 o
Observation < ‘-2'2_
. . Dose_era
Fact_relationship = 3

Concept_synonym

Concept_ancestor

SaLIB|NCeI0A pPazipiepuels

Source_to_concept_ma;l»

Drug_strength

Cohort_definition

Attribute definition




concept

OMOP

o O

concept_relationship

A

concept_ancestor
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Concept

CONCEPT_ID 313217

Atrial
CONCEPT_NAME fibrillation
DOMAIN_ID Condition
VOCABULARY_ID SNOMED

Clinical

CONCEPT _CLASS ID Finding
STANDARD CONCEPT S
CONCEPT_CODE 49436004
VALID START_DATE 01-Janl1970
VALID END DATE 31-Dec2099
INVALID REASON




SELECT *

FROMconcept

WHEREconcept id

concept_id

concept_name

313217 Atrial fibrillation

= 313217

domain_id vocabulary_id

Condition SNOMED

Concepts

concept_id
CONCEPT

concept_ standard concept_
class_id _concept code
Clinical

WS 49436004
Finding

valid_start_date valid_end_date invalid_reason

1/1/1970 0:00 12/31/2099 0:00 NULL
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ICD10 ' ICD10CM ' Read ' SNOMED ' Oxmis ' Ciel ' MeSH ' ICD9CM '
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CH#H1

1. .. ID
SELECT * FROM concept WHERE concept_id = ;

CONCEH CONCEPT NAI DOMAIN | VOCABUL CONCEPT_ | STANDARD_ | CONCEPT | VALID_START VALID_END| INVALID
_ID - _ID RY ID CLASS ID CONCEPT CODE _DATE _DATE _REASON
313217 | Atrial fibrillation | Condition| SNOMED | Clinical Findin¢ S 49436004 |01-Janl1970 |31-Dec2099

SNOMED code

SELECT * FROM concept WHERE concept_code = '49436004" ;
CONCEHR CONCEPT NAI DOMAIN | VOCABUL CONCEPT_ | STANDARD_ | CONCEPT | VALID_STAR]| VALID_END| INVALID
_ID - _ID RY _ID CLASS_ID CONCEPT CODE _DATE _DATE _REASON
313217 | Atrial fibrillation | Condition| SNOMED | Clinical Findin¢ S 49436004 | 01-Jan1970 |31-Dec2099
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|D versus

SELECT *
FROM concept

WHERE concept_code =

SNOMED-CT
399,109

'1001';

—

v
Concept_Name Concept Class  Vocabulary ID |Concept _Code
Antipyrine Ingredient RxNorm 1001
Aceprometazine maleate Ingredient BDPM 1001
Serum Specimen CIEL 1001
methixene hydrochloride Ingredient Multilex 1001
Bromphe_nwamme Malgate, 10 Multum Multum 1001
mg/mL injectable solution
ABBOTT COLD SORE BALM .
49%/0.06% W/ Drug Product LPD_Australia 1001
Re&dgnﬂgl Treatment - Revenue Code Revenue Code 1001
Psychiatric

31



Nname

C H2

SELECT * FROM concept WHERE concept_name = 'Atrial fibrillation®

CONCEP DOMAIN| VOCABULAR CONCEPT _ STANDARD | CONCEPT _
_ID CONCEPT_NAM ID _ID CLASS ID CONCEPT CODE
313217 | Atrial fibrillation | Condition SNOMED Clinical Finding| S 49436004
44821957 Atrial fibrillation | Conditionl ICDOCM 5-dig billing cod 427.31
35204953 Atrial fibrillation | Conditio MedDRA PT C 10003658
45500085 Atrial fibrillation | Conditior] Read Read G573000
Meas
45883018 Atrial fibrillation | Value LOINC Answer S LA170847
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C #3

ICD -9
SELECT * FROM concept WHERE concept_code ='427.31";
CONCEPT DOMAIN | VOCABULAR| CONCEPT _ STANDARD _ CONCEPT _
_ID SONEEFL WAz _ID _ID CLASS_ID CONCEPT CODE
44821957 | Atrial fibrillation Condition| ICD9CM 5-dig billing code 427.31

SELECT * FROM concept_relationship WHERE concept id 1 = 44821957 ;

CONCEPT |CONCEPT VALID_START |VALID_END |[INVALID
ID 1 ID 2 RELATIONSHIP | DATE DATE REASON
4482195] ~2100155]ICD9CM FDB Ind 01-Oct13 31-Dec2099
44821951 3520495]CD9CM MedDRA 01-Jan70 31-Dec2099
4482195] 4482424ls a 01-Oct14 31-Dec2099
4482195] 4483473lIs a 01-Oct14 31-Dec2099
4482195] 313211Maps to 01-Jan70 31-Dec209¢

33



Step 1.

source concept

SELECT * FROM concept WHERE concept_code ='427.31";

CONCEPT DOMAIN | VOCABULAR| CONCEPT _ STANDARD _ CONCEPT _
_ID SONEEPL_ MAilE _ID _ID CLASS ID CONCEPT CODE
44821957 | Atrial fibrillation Condition| ICD9CM 5-dig billing code 427.31
Step 2.
SELECT * FROM concept_relationship WHERE concept id 1 = 44821957
AND relationship _id ='Maps to’;
Langenscheidt CONCEPT |CONCEPT VALID _START |VALID_END |INVALID
HieratidHsrch ID 1 ID 2 RELATIONSHIP | DATE DATE REASON
Enghsch 4482195] 313217 Maps to 01-Jan197¢ 31-Dec209d
::gllsch-:eutsch
utsch - Englisch
Step 3.

SELECT * FROM concept WHERE concept_id =

34
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SELECT
*
FROM
concept_relationship
WHERE
concept id 1 =313217 ;

CONCEPT |CONCEPT
D 1 ID 2 RELATIONSHIP _IC

31321] 4232691Subsumes
31321] 418180(Focus of
313217 3520495 EA\IOMED MedDRA
31321] 420337%Asso finding of
31321] 414136(Subsumes
31321] 411960]Subsumes
31321] 411711iSubsumes
313211 423269]Subsumes
31321] 413951Due to of
31321] 419428{Asso finding of
313217 4478244{Subsumes
313217 4478373]Focus of
313217 2100301{SNOMEDBind/CI
313217 4024898|SNOMEDBInd/CI
313217 2100155|SNOMEDInd/CI
313217 2100154(SNOMEDInd/CI
313217 4557687({Mapped from
313217 44807374Asso finding of
313217 2101383{SNOMEDInd/CI
313217 2100157)SNOMEDInd/CI
313217 2100160(SNOMEDInd/CI
313217 2100317(SNOMEDInd/CI
313217 422639{s a
313217 50000180/[SNOMEDBHOI
313217 50000240[SNOMEDBHOI
31321] 411960iSubsumes
31321] 4063103{Subsumes
31321] 410883iSubsumes
313217 2101367|SNOMEDInd/CI
313217 2101339(SNOMEDBInd/CI
31321] 31321]Maps to
31321 4482195|Mapped from
313217 261759|Mapped from
313211 4550008iMapped from
313217 31321 Mapped from
313211 4595119|Mapped from
313217 2101385(SNOMEDBInd/CI
313217 2100157'SNOMEDBInd/CI
212217 2100150.SNOMEDRINnd/CI

36



SELECT cr.relationship_id , c.* '
FROM concept_relationship cr

JOIN conceptc ON cr.concept_id_2 = c.concept_id

WHERE cr.concept_id_1 = 313217 ;

relationship_id concept_id concept_name d in_id vocabulary_id pt_class_id ST concept_code  valid_start_date  valid_end_date IoEliE]
concept reason
Asso finding of 4194288 H/O: atrial fibrillation Observation SNOMED Context-dependent 5 312442005 1/1/1970 0:00 12/31/2099 0:00 NULL
Asso finding of 4203375 Family history of atrial fibrillation Observation SNOMED Context-dependent S 433276002 1/31/2009 0:00 12/31/2099 0:00 NULL
Asso finding of 42689685 Atrial fibrillation not detected Observation SNOMED Context-dependent S 1.06706E+15 4/1/2017 0:00 12/31/2099 0:00 NULL
Asso finding of 44807374 Atrial fibrillation excluded Observation SNOMED Context-dependent 8.16401E+14 4/1/2014 0:00 12/31/2099 0:00 NULL
Concept poss_eq from 40323929 Fibrillation - atrial Condition SNOMED Clinical Finding MNULL 155364009 1/1/1970 0:00 3/11/2016 0:00 U
Concept poss_eq from 40345197 Fibrillation - atrial Condition SNOMED Clinical Finding MNULL 266306001 1/1/1970 0:00 3/11/2016 0:00 U
Due to of 4139517 Transient cerebral ischemia due to atrial fibrillation Condition SNOMED Clinical Finding 5 426814001 1/1/1970 0:00 12/31/2099 0:00 NULL
Focus of 42703391 Insertion of pacemaker for control of atrial fibrillation Procedure SNOMED Procedure 5 449863006 1/31/2012 0:00 12/31/2099 0:00 NULL
Has finding site 4242112 Atrial structure g:at:mnammm SNOMED Body Structure 5 59652004 1/1/19700:00  12/31/2099 0:00 NULL
Isa 4226399 Fibrillation Condition SNOMED Clinical Finding 5 40593004 1/1/1970 0:00 12/31/2099 0:00 NULL
Isa 4068155 Atrial arrhythmia Condition SNOMED Clinical Finding 5 17366009 1/1/1970 0:00 12/31/2099 0:00 NULL
Mapped from 40323929 Fibrillation - atrial Condition SNOMED Clinical Finding NULL 155364009 1/1/1970 0:00 3/11/2016 0:00 U
Mapped from 2617397 Patlemt{ with heart failure and atrial fibrillation documented to be on Observation  HCPCS HCPCS NULL G8133 1/1/1970 0:00 11/11/2014 0:00 D
warfarin therapy

Mapped from 45576876 Unspecified atrial fibrillation Condition ICD10CM 5-char billing code  NULL 148.91 12/30/2006 0:00 12/31/2099 0:00 NULL
Mapped from 45500085 Atrial fibrillation Condition Read Read NULL G573000 1/1/1970 0:00 12/31/2099 0:00 NULL
Mapped from 45611600 Atrial Fibrillation Condition MeSH Main Heading NULL D001281 1/1/1970 0:00 12/31/2099 0:00 NULL
Mapped from 40345197 Fibrillation - atrial Condition SNOMED Clinical Finding NULL 266306001 1/1/1970 0:00 3/11/2016 0:00 U
Mapped from 45951191 Atrial Fibrillation Condition CIEL Diagnosis NULL 148203 11/3/2007 0:00 12/31/2099 0:00 NULL
Mapped from 313217 Atrial fibrillation Condition SNOMED Clinical Finding S 49436004 1/1/1970 0:00 12/31/2099 0:00 NULL
Mapped from 44821957 Atrial fibrillation Condition ICDICM 5-dig billing code NULL 427.31 1/1/1970 0:00 12/31/2099 0:00 NULL
Maps to 313217 Atrial fibrillation Condition SNOMED Clinical Finding 5 49436004 1/1/1970 0:00 12/31/2099 0:00 NULL
SMOMED - HOI 500002401 OMOP Atrial Fibrillation 1 Condition Cohort Cohort C 500002401 1/1/1970 0:00 12/31/2099 0:00 NULL
SMOMED - HOI 500001801 OMOP Qt Prolongation/Torsade De Pointes 1 Condition Cohort Cohort C 500001301 1/1/1970 0:00 12/31/2099 0:00 NULL
SNOMED - ind/CI 21005673 Prevention of Thromboembolism in Chronic Atrial Fibrillation Drug Indication Indication C 5673 1/1/1970 0:00 12/31/2099 0:00 NULL
SNOMED - ind/CI 21003176 Tachyarrhythmia Drug Indication Indication C 3176 1/1/1970 0:00 12/31/2099 0:00 NULL
SNOMED - ind/Cl 21001542 Supraventricular Tachycardia Drug Indication Indication C 1542 1/1/1970 0:00 12/31/2099 0:00 NULL
SNOMED - ind/Cl 21001594 Disease of Cardiovascular System Drug Indication Indication C 1594 1/1/1970 0:00 12/31/2099 0:00 NULL
SNOMED - MedDRA eq 35204953 Atrial fibrillation Condition MedDRA PT C 10003658 1/1/1970 0:00 12/31/2099 0:00 NULL
Subsumes 4117112 Controlled atrial fibrillation Condition SNOMED Clinical Finding S 300996004 1/1/1970 0:00 12/31/2099 0:00 NULL
Subsumes 4119601 Lone atrial fibrillation Condition SNOMED Clinical Finding L 233910005 1/1/1970 0:00 12/31/2099 0:00 NULL
Subsumes 4232697 Persistent atrial fibrillation Condition SNOMED Clinical Findi L 440059007 1/31/2009 0:00 12/31/2099 0:00 NULL
Subsumes 4141360 Chronic atrial fibrillation Condition SNOMED Clinical Findi 5 426749004 1/1/1970 0:00 12/31/2099 0:00 NULL
Subsumes 44782442 Atrial fibrillation with rapid ventricular response Condition SNOMED Clinical Findi 5 1.20041E+14 1/31/2014 0:00 12/31/2099 0:00 NULL
Subsumes 4199501 Rapid atrial fibrillation Condition SNOMED Clinical Findi 5 314208002 1/1/1970 0:00 12/31/2099 0:00 NULL
Subsumes 4119602 Non-rheumatic atrial fibrillation Condition SNOMED Clinical Finding 5 233911009 1/1/1970 0:00 12/31/2099 0:00 NULL






SELECT max_levels of separation , c.*

FROM concept_ancestor ca, conceptc

WHERE ca.descendant _concept_id = * Atrial fibrillation */
AND ca.ancestor_concept_id = c.concept_id

ORDER BY max_levels of separation

- max_levels |concept domain_i |vocabulary|concept_class | standard
1 . . concept_name i i
_of_separation|_id d _id _id _concept
0 313217 Atrial fibrillation Condition SNOMED  Clinical Finding S
0 35204953 Atrial fibrillation Condition MedDRA  PT C
1 4226399 Fibrillation Condition SNOMED  Clinical Finding S
1 4068155 Atrial arrhythmia Condition SNOMED  Clinical Finding S
1 35204969 Cardiac fibrillation Condition MedDRA  PT C
2 4248028 Supraventricular arrhythmia Condition SNOMED  Clinical Finding S
2 35204952 Arrhythmia supraventricular Condition MedDRA  PT C
2 2520957 Rate and riythMTeisesders NEC Condition MedDRA  HLT C
3 ( 44784217 Cardiac arrhythmia ) Condition SNOMED  Clinical Finding S
3 : ythmias Condition MedDRA  HLT C
4 321588 Heart disease Condition SNOMED  Clinical Finding S
4 35204989 Cardiac disorder Condition MedDRA  PT C
4 35202050 Cardiac arrhythmias Condition MedDRA  HLGT C
5 4103183 Cardiac finding Condition SNOMED  Clinical Finding S
5 440142 Disorder of mediastinum Condition SNOMED  Clinical Finding S
5 134057 Disorder of cardiovascular system Condition SNOMED  Clinical Finding S
5 35204998 Cardiovascular disorder Condition MedDRA  PT C
5 37219970 Mediastinal disorder Condition MedDRA  PT C
5 37622411 Phlebosclerosis Condition MedDRA  PT C
5 35202457 Cardiac disorders NEC Condition MedDRA  HLT C
6 4115390 Mediastinal finding Condition SNOMED  Clinical Finding S
6 4023995 Cardiovascular finding Condition SNOMED  Clinical Finding S



SELECT max_levels_of separation , c.*

FROM concept_ancestor ca, conceptc

WHERE ca.ancestor_concept_id = [* cardiac arrythmia */
AND ca.descendant_concept_id = c.concept_id

ORDER BY max_levels_of separation

MAX_LEVELS_ CONCEPT DOMAIN VOCABULAR CONCEPT_ STANDARD
OF_SEPARATION _ID CONCEPT_NAME _ID Y_ID CLASS_ID _CONCEPT
0 44784217 Cardiac arrhythmia Condition SNOMED Clinical Finding S
1 313224 Anomalous atrioventricular excitation Condition SNOMED Clinical Finding 5
1 315643 Tachyarrhythmia Condition SNOMED Clinical Finding 5
1 316429 Premature beats Condition SNOMED Clinical Finding 5
1 316999 Conduction disorder of the heart Condition SNOMED Clinical Finding 5
1 321042 Cardiac arrest Condition SNOMED Clinical Finding S
1 4030583 Pacemaker twiddler's syndrome Condition SNOMED Clinical Finding S
1 4057008 Accelerated atrioventricular conduction Condition SNOMED Clinical Finding 5
1 4086313 Withdrawal arrhythmia Condition SNOMED Clinical Finding 5
1 4088507 Ventricular escape complex Condition SNOMED Clinical Finding 5
1 4088986 Atrial escape complex Condition SNOMED Clinical Finding S
1 4091901 Aberrant premature complexes Condition SNOMED Clinical Finding S
1 4092011 Aberrantly conducted complex Condition SNOMED Clinical Finding S
1 4124704 Postoperative sinoatrial disease Condition SNOMED Clinical Finding S
1 4143042 Ectopic beats Condition SNOMED Clinical Finding 5
1 4164083 Ectopic rhythm Condition SNOMED Clinical Finding 5
1 4172863 Fetal dysrhythmia Condition SNOMED Clinical Finding 5
1 4173170 Neonatal dysrhythmia Condition SNOMED Clinical Finding S
1 4175473 Atrioventricular dissociation Condition SNOMED Clinical Finding S
1 4185572 Ventricular arrhythmia Condition SNOMED Clinical Finding S
1 4217221 Nodal rhythm disorder Condition SNOMED Clinical Finding 5
1 4226399 Fibrillation Condition SNOMED Clinical Finding 5
1 4228448 Bradyarrhythmia Condition SNOMED Clinical Finding 5



Upper
Gastrointestinal Bleeding

1.

SELECT * FROMconcept WHEREconcept name = ‘'Upper gastrointestinal bleeding’ ;

concept_id | 7+ concept_name T+ domain_id A vocabulary_id “+H|concept_class_id V- standard_concept W+ concept_code WH
42891225 Upper gastrointest..  Condition MedDRA LLT C 10071810

SELECT * FROMconcept WHERHower (concept_name ) LIKE '%upper gastrointestinal%'

AND domain_id =  'Condition’ AND standard_concept = 'S'
concept_id concept_name domain_id wvocabulary_id concept_class_id standard concept_code
_concept
4308202 Acute upper gastrointestinal hemaorrhage Condition SNOMED Clinical Finding S 38938002
4291649 Upper gastrointestinal hemorrhage Condition SNOMED Clinical Finding S 37372002
4115581 Finding of upper gastrointestinal gas Condition SNOMED Clinical Finding S 300370006
4103011 Chronic upper gastrointestinal hemorrhage Condition SNOMED Clinical Finding S 25349007
4012503 Excessive upper gastrointestinal gas Condition SMOMED Clinical Finding S 162076009
4000609 Disorder of upper sastrointestinal tract Condition SNOMED Clinical Finding S 119291004

Upper gastrointestinal hemorrhage associ

4332645 . ondition SNOMED Clinical Finding 5 430349003
with hypercoagulability state




SELECT max_levels_of separation ,
FROMconcept_ancestor
JOIN concept c

c.*
ca
ON ca. ancestor_concept_id

WHEREca. descendant_concept_id =

ORDERBY max_levels_of _separation ;

/*

c. concept_id

Upper gastrointestinal hemorrhage associated...*/

max_levels |concept domain |vocabulary|concept_class | standard |concept
. . concept_name . . .
_of_separation|_id _id _id _id _concept |_code
0 4332645 Upper gastrointestinal hemorrhage associated with hypercoag Condition SNOMED  Clinical Finding 5 430349003
1 35708054 Gastritis haemarrhagic Condition MedDRA  PT C 10017866
1 & 4291649 Upper gastrointestinal hemorrhage S— Condition SNOMED  Clinical Finding 5 37372002
1 35707871 Upper gastrointestinal haemorrhage Condition MedDRA  PT C 10046274
2 35707864 Gastrointestinal haemorrhage Condition MedDRA  PT C 10017955
2 4000609 Disorder of upper gastrointestinal tract Condition SNOMED  Clinical Finding 5 119291004
2 35707858 Intestinal haemorrhage Condition MedDRA  PT C 10059175
2 35702752 Gastritis (excl infective) Condition MedDRA  HLT C 10017854
2 192671 Gastrointestinal hemorrhage Condition SNOMED  Clinical Finding 5 74474003
3 37604042 Gastrointestinal haemorrhages Condition MedDRA  HLT C 10052742
3 37622518 Haemorrhage Condition MedDRA  PT C 10055798
3 437312 Bleeding Condition SNOMED  Clinical Finding 5 131148009
3 4198525 Disorder of upper digestive tract Condition SNOMED  Clinical Finding 5 50410009
3 37622515 Extravasation blood Condition MedDRA  PT C 10015867
3 4000610 Disorder of gastrointestinal tract Condition SNOMED  Clinical Finding S 119292006
3 35702116 Gastrointestinal inflammatory conditions Condition MedDRA  HLGT C 10017969
3 35702743 Intestinal haemorrhages Condition MedDRA  HLT C 10022653
3 35702744 Non-site specific gastrointestinal haemorrhages Condition MedDRA  HLT C 10017958
4 35702114 Gastrointestinal haemorrhages NEC Condition MedDRA  HLGT C 10017959
4 4304916 Gastrointestinal tract finding Condition SNOMED  Clinical Finding 5 386618008
4 35702767 Nausea and vomiting symptoms Condition MedDRA  HLT C 10028817
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SELECT max_levels_of separation

FROMconcept_ancestor

JOIN concept c
WHEREca. ancestor_concept_id
ORDERBY max_levels_of_separation

ca

c.*

ON ca. descendant_concept_id

= c. concept_id

[* Upper gastrointestinal hemorrhage */

max_levels |concept domain |vocabulary|concept_class | standard |concept
. . concept_name . . .
_of_separation|_id _id _id _id _concept |_code
0 4291649 Upper gastrointestinal hemorrhage - Condition SNOMED  Clinical Finding 5 37372002
1 4318535 Duodenal hemorrhage
1 23245 Esophageal bleeding 4291649
1 4308202 Acute upper gastrointestinal hemorrhage
1 4271696 Peptic ulcer with hemorrhage Condition SNOMED  Clinical Finding S 64121000
1 4103011 Chronic upper gastrointestinal hemorrhage Condition SNOMED  Clinical Finding 5 25349007
1 26727 Hematemesis Condition SNOMED  Clinical Finding 5 8765009
1 4332645 Upper gastrointestinal hemorrhage associated with hypercoag Condition SNOMED  Clinical Finding 5 430349003
1 193250 Gastric hemorrhage Condition SNOMED  Clinical Finding 5 61401005
2 4131525 Hemorrhagic gastropathy Condition SNOMED  Clinical Finding 5 413218001
2 4204041 Hematemesis - cause unknown Condition SNOMED  Clinical Finding 5 308904008
2 4134808 Hemorrhagic duodenopathy Condition SNOMED  Clinical Finding 5 413212000
2 4260059 Hemorrhagic gastroenteritis Condition SNOMED  Clinical Finding 5 409506009
2 4099014 Duodenal ulcer with hemorrhage Condition SNOMED  Clinical Finding 5 27281001
2 46270145 Gastric hemorrhage due to atrophic gastritis Condition SNOMED  Clinical Finding 5 1.5072E+14
2 4096032 Duodenal hematoma Condition SNOMED  Clinical Finding 5 262843005
2 4174044 Chronic peptic ulcer with hemorrhage Condition SNOMED  Clinical Finding 5 49232000
2 4095555 Esophageal hematoma Condition SNOMED  Clinical Finding 5 262790002
2 46269904 Hemorrhage of duodenum co-occurrent and due to diverticule Condition SNOMED  Clinical Finding 5 1.0866E+15
2 45768629 Gastric hemorrhage due to erosive gastritis Condition SNOMED  Clinical Finding 5 7.071E+12
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Classifications

VA CVX NDFRT NDFRT Ind ATC FDB ETC SPL SNOMED
Class Ind
A 4 A 4 \ 4 A 4 A 4 \ 4 \ 4
VA CVX NDFRT NDFRT Ind ATC FDB ETC SPL SNOMED
Cla\ \;'Ind‘/
Drugs RxNormp  RxNorm
Ligyg v vrins wnu cunnpunanits | RxNormp  RxNorm
RxNorm RxNorm N
CIE NDC GP VA- Gemscrip DPD HCPCS
L = / Product t Product N N
MeS Multu Oxmis Reads.l. | Genseqno dm-+d AMIS BDPM w CPT4
H m T ey i

—
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warfarin)

1.
SELECT * FROM concept WHERE lower(concept_name) = warfarin’ ;
concept_id | Z7-F concept_name TR domain_id | vocabulary_id V| concept_class_id v +|standard_concept W+ concept_code R
121253542 Warfarin Drug dmi+d VTM MNULL 48603004
40772658 Warfarin Measurement LOINC LOIMC Hierarchy c LP16309-4
1847834 WARFARIN Drug DA_France Ingredient MNULL OMOP13547
4293218 WARFARIN Drug NDFRT Pharma Preparation  MNULL NO0D0748057
35715898 WARFARIN Drug LPD_Australia Ingredient MULL OMOPS82219
43081820 warfarin Drug Multilex Ingredient NULL 2849
4187015 Warfarin Drug SNOMED Substance MNULL 372756006
43343324 Warfarin Drug AMT AU Substance MULL 2714011000036109
4174989 Warfarin Drug SNOMED Pharma/Biol Product  NULL 48603004
4325514 Warfarin Drug NDFRT Chemical Structure = NOOO000G403
1310149 Warfarin Drug FxMorm Ingredient S 11289
216009865 warfarin Crug ATC ATC 5th C BO1AADS
45618204 Warfarin Drug MeSH Main Heading NULL 0014859
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Clopidogrel

1. NDC
Bristol Meyer Squibb's Plavix 75mg capsules: NDC 67544050474

SELECT * FROM concept WHERE concept_code = '67544050474"
cohcept_id  concept_name domain_id  wocabulary_id  concept_clazs_id  standard_concept  concept_code  walid_start_date  walid_end_date  invalid_reazon
E clopidogrel 75 MG Oral Tablet [Plavis]  Drug MOC 11-digit HDC MHIULL B7R44050474  2014-07-01 20933-12-31 MNULL

SELECT * FROM concept_relationship WHERE concept_id_1 = and relationship_id ='Mapsto’ ;

cohcept_id 1 concept_id_2  relationship_id  walid_start_date  wvalid_end_date  invalid_reazaon
' 1322185 Maps ta 2015-01-29 2093-12-31 MULL

SELECT * FROM concept WHERE concept_id =

concept_id  concept_name domain_id  wocabulary_id  concept_clazs_id  standard_concept  concept_code  walid_start_date  wvalid_end_date  invalid_reazon

1322185 clopidogrel 75 MG Oral Tablet [Plaviz]  Drug RxMorm Branded Drug 5 2131639 1970-01-01 2099-12-1 HIULL
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2.

SELECT a.max_levels_of separation , c.*
FROM concept_ancestor ca

JOIN conceptc ON ca.ancestor_concept_id
WHERE ca.descendant_concept_id =
ORDER BY max_levels_of_separation ;

= c.concept_id
[* clopidogrel 75 MG Oral Tablet [Plavix] */

max_levels |concept domain |vocabulary i standard
i . concept_name i . concept_class_id concept _code

_of_separation |_id _id _id _concept
0 1322185 clopidogrel 75 MG Oral Tablet [Plavix] Drug RxNorm Branded Drug S 213169
0 19075601 clopidogrel 75 MG Oral Tablet Drug RxNorm Clinical Drug S 309362
1 40095879 clopidogrel Oral Tablet [Plavix] Drug RxNorm Branded Drug Form S 368301
1 19120256 clopidogrel 75 MG [Plavix] Drug RxNorm Branded Drug Comp S 573094
1 1322187 clopidogrel 75 MG Drug RxNoti Pt - S 329449
1 40095878 clopidogrel Oral Tablet Drug RxNo: S 374583
2 36222254 clopidogrel Oral Product Drug PANOLn cannvan wwoc svup C 1163766
2 36229332 Plavix Pill Drug RxNorm Branded Dose Group C 1181791
2 36229331 Plavix Oral Product Drag RxNorm Branded Dose Group C 1181790
2 36222255 clopidogrel Pill Drug RxNorm Clinical Dose Group C 1163767
2 1322184 clopidogrel Drug RxNorm Ingredient S 32968
3 46319141 CLOPIDOGREL - clopidogrel tablet, film coated Drug SPL Prescription Drug C 52adfb2c-2062-495¢-9954-39%¢eeecae2bdl
3 4279519 PLATELET AGGREGATION INHIBITORS Drug VA Class VA Class C BL117
3 45796809 clopidogrel 75mg/1 ORAL TABLET, FILM COATED [clopidogrel t Drug SPL Prescription Drug C b4e53c96-e280-47c6-baal-ec676e041d8d
3 45798740 clopidogrel bisulfate 75mg/1 ORAL TABLET, FILM COATED Drug SPL Prescription Drug C c7fa330d-d8f1-487e-a730-bafael23e9a8
3 21600985 Platelet aggregation inhibitors excl. heparin Drug ATG TRt y C BO1AC
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(

SELECT max_levels_of separation , c.*
FROM concept_ancestor ca

JOIN concept ¢ ON ca.descendant_concept_id

WHERE ca.ancestor_concept_id =
ORDER BY max_levels_of separation ;

= c.concept_id
[* Warfarin or 1322185 Clopidogrel*/

c:incept concept_name vocabulary _id concept_class_id c:incept concept_name vocabulary _id concept_class_id
1310149 Warfarin RxNorm Ingredient 1322184 clopidogrel RxNorm Ingredient
36221229 Jantoven Pill RxNorm Branded Dose Group 21043471 clopidogrel Oral Suspension RxNorm Extension Clinical Drug Form
40163559 Warfarin Sodium 6 MG RxNorm Clinical Drug Comp 36229332 Plavix Pill RxNorm Branded Dose Group
40163544 Warfarin Sodium 3 MG [Jantoven] RxNorm Branded Drug Comp 21043470 clopidogrel Oral Solution RxNorm Extension Clinical Drug Form
21134746 Warfarin 0.2 MG/ML RxNorm Extension Clinical Drug Comp 21023802 clopidogrel Injectable Solution RxNorm Extension Clinical Drug Form
21105414 Warfarin 5 MG/ML RxNorm Extension Clinical Drug Comp 21023806 clopidogrel 5 MG RxNorm Extension Clinical Drug Comp
36221228 Jantoven Oral Product RxNorm Branded Dose Group 1322187 clopidogrel 75 MG RxNorm Clinical Drug Comp
40163565 Warfarin Sodium 7.5 MG RxNorm Clinical Drug Comp 21141600 clopidogrel 1 MG/ML RxNorm Extension Clinical Drug Comp
21115236 Warfarin 0.3 MG/ML RxNorm Extension Clinical Drug Comp 36222254 clopidogrel Oral Product RxNorm Clinical Dose Group
40163509 Warfarin Sodium 1 MG RxNorm Clinical Drug Comp 21092477 clopidogrel 5 MG/ML RxNorm Extension Clinical Drug Comp
21156284 1 ML Warfarin 0.02 MG/ML Oral Solution RxNorm Extension Quant Clinical Drug 21177192 100 ML clopidogrel 1 MG/ML Oral Suspension RxNorm Extension Quant Clinical Drug
21095537 Warfarin 0.3 MG/ML Oral Solution RxNorm Extension Clinical Drug 21047899 1 ML clopidogrel 5 MG/ML Oral Suspension RxNorm Extension Quant Clinical Drug
21105427 Warfarin 0.4 MG/ML Oral Solution RxNorm Extension Clinical Drug 21121870 clopidogrel 5 MG/ML Oral Suspension RxNorm Extension Clinical Drug
21046557 Warfarin 1 MG/ML Oral Solution RxNorm Extension Clinical Drug 21063106 clopidogrel 75 MG Oral Tablet [Grepid] RxNorm Extension Branded Drug
40093133 Warfarin Oral Tablet [Coumadin] RxNorm Branded Drug Form 1322190 clopidogrel 300 MG Oral Tablet [Plavix] RxNorm Branded Drug
40093134 Warfarin Oral Tablet [Jantoven)] RxNorm Branded Drug Form 21121869 clopidogrel 75 MG Injectable Solution RxNorm Extension Clinical Drug
21077698 1 ML Warfarin 1 MG/ML Oral Solution RxNorm Extension Quant Clinical Drug 21053280 clopidogrel 6 MG Injectable Solution RxNorm Extension Clinical Drug
40163534 Warfarin Sodium 2.5 MG Oral Tablet RxNorm Clinical Drug 21023810 clopidogrel 4 MG Injectable Solution RxNorm Extension Clinical Drug
40163530 Warfarin Sodium 2 MG/ML Injectable Solution RxNorm Clinical Drug 21106783 1 ML clopidogrel 1 MG/ML Oral Suspension RxNorm Extension Quant Clinical Drug
21066136 Warfarin 5 MG Oral Tablet [Marevan] RxNorm Extension Branded Drug 19075601 clopidogrel 75 MG Oral Tablet RxNorm Clinical Drug
40163542 Warfarin Sodium 3 MG Oral Tablet [Jantoven] RxNorm Branded Drug 21102364 clopidogrel 1 MG/ML Oral Suspension RxNorm Extension Clinical Drug
21116822 1 ML Warfarin 0.6 MG/ML Oral Suspension RxNorm Extension Quant Clinical Drug 40095879 clopidogrel Oral Tablet [Plavix] RxNorm Branded Drug Form
21175784 1 ML Warfarin 0.1 MG/ML Oral Solution RxNorm Extension Quant Clinical Drug 40095878 clopidogrel Oral Tablet RxNorm Clinical Drug Form
21175783 1 ML Warfarin 0.832 MG/ML Oral Solution RxNorm Extension Quant Clinical Drug 21088717 100 ML clopidogrel 15 MG/ML Oral Suspension RxNorm Extension Quant Clinical Drug
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ingredient descendant)

SELECT max_levels_of separation , c.*

FROM concept_ancestor ca

JOIN concept ¢ ON ca.descendant_concept_id = c.concept_id

WHERE ca.ancestor_concept_id = [* ATC Antithromboic Agent */
AND c.concept class id = | ngredi ent'

ORDER BY max_levels_of separation ;

concept_id concept_name domain_id vocabulary_id concept_class_id

46275677 cangrelor Drug RxNorm Ingredient
45892847 edoxaban Drug RxNorm Ingredient

1322184 clopidogrel Drug RxNorm Ingredient
44818499 vorapaxar Drug RxNorm Ingredient
43013024 apixaban Drug RxNorm Ingredient
42898933 defibrotide Drug RxMorm Ingredient
42801108 Protein C Drug RxMorm Ingredient
40241331 rivaroxaban Drug RxMorm Ingredient

1310149 Warfarin Drug RxMorm Ingredient
40241186 Ticagrelor Drug RxMorm Ingredient
40228152 dabigatran etexilate Drug RxMorm Ingredient
40163718 prasugrel Drug RxMorm Ingredient
35604848 selexipag Drug RxMorm Ingredient
19136187 Streptokinase Drug RxMorm Ingredient

19129274 reviparin Drug RxMorm Ingredient
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Cohort_attribute %
Measurement < o £
Condition_era 3 D
Note < 3 =
® o
L>| Note NLP Drug_era = 2
_ 7 o
Observation < ‘-2'2_
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F// OMOP CDM Principles

FOMOP model is an information model

I Vocabulary(Conceptual) and Data Model are
blended

I Domainoriented concepts
APatient centric
Accommodates data from various sources
APreserves data provenance

Axtendable
AEvolving

53



F OMOP CDM Standard Domain Feature

Feature Description and purpose \Field name convention Example
Patient centric Every domain table has patient person_id person_id 123
identifier. Patient data can be
retrieved independently from other
domains.

Unique domain identifier Every domain table has a unique <entity>_id condition_occurrence_id 470985
primary key to identify domain entities

Standard concept from a Integration with the vocabulary. <entity>_concept_id condition_concept_id 313217

respective vocabulary Foreign key into the Standard (SNOMED "Atrial Fibrillation")

domain Vocabulary for Standard Concept

Source concept from a Provenance. Foreign key into the <entity>_source_concept_id condition_source_concept_id

respective vocabulary Standard Vocabulary for Source 44821957

domain Concept (ICD9CM "Atrial Fibrillation")

Source value Provenance. Verbatim information <entity>_source_value condition_source_value 427.31
from the source data, not to be used (ICD9CM "Atrial Fibrillation")
by any standard analytics '

Source type Provenance. Foreign key into the <entity>_type_concept_id condition_type_concept_id 38000199
Vocabulary for the origin of the ("Inpatient header — primary")
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Person

i person_id
gender_concept_id
year_of_birth
month_of_birth
day_of _birth
birth_datetime
race_concept_id
ethnicity_concept_id
location_id
provider_id
care_site_id
person_source_value
gender_source_value
gender_source_concept_id
race_source_value
race_source_concept_id
ethnicity_source_value
ethnicity_source_concept_id

Location

: LOCATION

HL/
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LOCATION
A

Location

7 location_id
address_1
address_2
city
state A
Zip
county
location_source_value
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7 OBSERVATION_ PERIOD
A

Observation_Period

‘¥ observation_period_id
person_id A
observation_period_start_date
observation_period_end_date
period_type_concept_id




DEATH

Death
D
person_id
death_date

death_datetime
death_type_concept_id
cause_concept_id
cause_source_value
cause_source_concept_id
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4

VISIT OCCURRENCE

Visit_Occurrence

W i sit_occurrence_id

person_id

visit_concept_id
visit_start_date
visit_start_datetime
visit_end_date
visit_end_datetime
visit_type_concept_id
provider_id

care_site_id
visit_source_value
visit_source_concept_id
admitting_source_concept_id
admitting_source_value
discharge_to_concept_id
discharge_to_source_value
preceding_visit_occurrence_id

A visit <>

encounter :
,
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4

Condition_OCccurrence

¢ condition_occurrence_id
person_id
condition_concept_id
condition_start_date
condition_start_datetime
condition_end_date
condition_end_datetime
condition_type_concept_id
stop_reason
provider_id
visit_occurrence_id
condition_source_value
condition_source_concept_id
condition_status_source_value
condition_status_concept_id

A
A

A

CONDITION_ OCCURRENCE

: SNOMED>

billing
diagnosis ( )
' problemlist

<>
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Description

CIM10

CIM10
Description

Mapsto

AUTMESUR
CHIMIO PROPH

022920

OTH
PROPHYLACTIC
CHEMO

DRUG

Description EXSPEBEPS AUT

MAL PREC
CiM10 021380
CIM10Description SPEGCR OTHER
SPEC DIS
Maps to OBSERVATION

Description GRSS CONSTT
FORTUITMT

CIM10 023300
CIM10Description PREG STATE INCIDE

Mapsto CONDITION
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4

DRUG EXPOSURE

Drug_Exposure

¥ dru g_exposure_id

person_id
drug_concept_id
drug_exposure_start_date
drug_exposure_start_datetime
drug_exposure_end_date
drug_exposure_end_datetime
verbatim_esnd_date
drug_type_concept_id
stop_reason

refills

quantity

days_supply

s5ig

route_concept_id
lot_number

provider_id
visit_occurrence_id
drug_source_value
drug_source_concept_id
route_source value
dose_unit_source_value

A

RxNorm ->
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DrugSource Form Desc AdminRoute GenericName | Maps To
Description Description

OBSERVATION Miscellaneous
PERIOD

LUMBAR DDS Miscellaneous
BELT

JOBST KNEE  Miscellaneous
HIGH

COMPRESSION

STOCKING

MASKS Miscellaneous
PENNEEDLES Miscellaneous

Unspecified

Unspecified

Unspecified

Unspecified

Unspecified

Documentation o AT

Unspecified

Antiembolism
stockings

Masks
Needle

DEVICE

DEVICE

DEVICE

DEVICE
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Procedure_Occurrence

) procedure_occurrence_id
person_id
procedure_concept_id
procedure_date
procedure_datetime
procedure_type_concept_id
maodifier_concept_id
quantity
provider_id
visit_occurrence_id
procedure_source value
procedure_source_concept_id
modifier_source_value

A

V PROCEDURE_OCCURRENCE

: CPT-4, HCPCS,
CD -9 Procedures,
CD-10 Procedures,

_OINC, SNOMED
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4

DEVICE _EXPOSURE

Device_Exposure

¥ devi Ce_exposure_id

person_id

device_concept_id
device_exposure_start_date
device_exposure_start_datetime
device_exposure_esnd_date
device_exposure_end_datetime
device_type_concept_id
unique_device_id

quantity

provider_id

visit_occurrence_id
device_source_value
device_source_concept_id

A OMOP CDM

A OMOP CDM
FDA
UDI
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7 MEASUREMENT

A - - EAV

Measurement

¥ measurement_id

person_id i A . LOINC, SNOMED
measurement_concept_id
measurement_date A
measurement_datetime
measurement_type_concept_id

operator_concept_id

value_as_number

value_as_concept_id A

unit_concept_id 'I' : UCU M
range_low

range_high

provider_id A

visit_occurrence_id
measurement_source_value
measurement_source_concept_id
unit_source_value
value_source_value
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Measurement)

select distinct unit_source_value unit_source_value v+
from measurement

N<35
where measurement_concept_id [N g/l
(

SELECT concept _id

NULL

FROM concept <32

WHERE concept_name like ' %L DL % B

AND standard _concept ="' S mmoll
AND domain_id =" Measur ement

N<36
)



Measurement)

select distinct  (round (value_as_number / 10)) *10 as value,
count (%)
from measurement
where measurement_concept_id in T | 7+ count | Ev+
(
SELECT concept_id 0 39784
FROMconcept 10 302
WHEREconcept_name like ' %L DL %0 120 1
AND standard_concept ="'"S60 50 .
ANDdomainid ="' Measur ement 0
) 120 1
group by value 30 2
NULL 2
43860 1
20 2
G0 1
430 1



4

OBSERVATION

Observation

) observation_id

person_id
observation_concept_id
observation_date
observation_datetime
observation_type_concept_id
value_as_number
value_as_string
value_as_concept_id
qualifier_concept_id
unit_concept_id
provider_id
visit_occurrence_id
observation_source_value

observation_source_concept_id

unit_source_value
qualifier_source_value

A

EAV
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4 SPECIMEN
Specimen A

173 specimen_id
person_id
specimen_concept_id
specimen_type_concept_id
specimen_date
specimen_datetime
quantity
unit_concept_id
anatomic_site_concept_id
disease_status_concept_id
specimen_source_id
specimen_source_value
unit_source value
anatomic_site_source_value
disease_status_source_value




NOTE

Mote

) note_id

person_id

note_date
note_datetime
note_type concept_id
note_class_concept_id
note_title

note_text
encoding_concept_id
language_concept_id
provider_id
note_source_value
visit_occurrence_id

71



NOTE NLP

Mote_MLP

ANOTE_NLP

¥ note_nlp_id
note_id
section_concept_id
snippet
offset
lexical_variant
note_nlp_concept_id
note_nlp_sowurce_concept_id
nlp_system
nlp_date
nlp_date_time
term_exists
term_temporal
term_modifiers

NLP
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4

Payer_Plan_Pericd

i payer_plan_period_id
person_id
payer_plan_period_start_date
payer_plan_period_end_date
payer_source_value
plan_source_value
family_source_value

Health Economics

Cost

¥ co st_id
cost_event_id
cost_domain_id
cost_type_concept_id
currency_concept_id
total_charge
total_cost
total_paid
paid_by_payer
paid_by_patient
paid_patient_copay
paid_patient_coinsurance
paid_patient_deductible
paid_by_primary
paid_ingredient_cost
payer_plan_period_id
amount_allowed
revenue_code_concept_id
revenue_code_source_value
drg_concept_id
drg_source_value

A

A
A

COST

COSt)

cost_domain_id

(e.q. ,
etc.)
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DRUG ERA

Drug_Era

A

¥ dru g_era_id
person_id
drug_concept_id
drug_era_start_date
drug_era_end_date
drug_exposure_count

gap_days

A

DRUG_EXPOSURE
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NDC: 00179198801
5 MG

?
NDC:

00310013010
ZESTRIL 5 MG

NDC: 00038013134
10 MG
[Zestril]

NDC: 00038013210
20 MG

[Zestril]
NDC: 58016078020
125 MG/
20 MG
[Zestoretic ]

—_

(

+




F Some Example Questions

Finding Warfarin

@ New Users of Warfarin

who are >=657

@ New Users of Warfarin
with prior Atrial Fibrillation?

@ New Users of Warfarin
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V Warfarin Exposure

AWarfarin is a blood thinner that is used to
treat/prevent blood clots.

I Where do you find drug data in the CDM?

I What codes do | use to define drugs?
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| Person |

Where are Drug Exposures in the

CDM?

Standardized clinical data

I—J, Observation_perior-l-

—> Specimen | captures records about the utilization

Visit_occurrence

Death a drug when ingested or otherwise
Introduced into the body

adata

5t

4 D o
Procedureoccurrence (—7/ S % Concept_class
II Cost S N
D < 3 8 Concept_relationship
rug_exposure T =
——l « Relationship
Device_exposure [«
= Concept_synonym
Cohort g Concept_ancestor
Condition_occurrencg< = —
Cohort_attribute D Q Source_to_concept_ma;l»
Measurement % o
Condition_era N
— ® o Drug_strength
Note < = S a 9_ g
rug_era »w o —
i — Cohort_definition
Observation o =
<
Fact_relationship Dose_era D Attribute_definition

SaLIB|NCeI0A pPazipiepuels
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F// How do | define Warfarin?

A When raw data is transformed into the CDM raw
source codes are transformed into standard
OMOP Vocabulary concepts

A In the CDM, we no longer care what source
codes existed in the raw data, we just need to
use concept identifiers

A We can use the OMOP Vocabulary to identify all
concepts that contain the ingredient warfarin
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How do | define Warfarin?

. AWriting SQL Statement

AOHDSI Tool ATLAS
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http://www.ohdsi.org/web/atlas/

/*Just looking for the ingredient concept*/ I

SELECT COUNT(DISTINCT de.PERSON ID) i
FROM DRUG_EXPOSURE de <

WHERE DRUG CONCEPT ID = 1318149 /*warfarin®/; O |nd|V|dua|S
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/*Just looking for the ingredient concept*/
SELECT COUNT(DISTINCT de.PERSON ID)
FROM DRUG EXPOSURE de

WHERE DRUG_CONCEPT ID = 1318149 /*warfarin*/; O |nd|v|duals

/*Looking for drugs assoclated with the ingredient*/

SELECT COUNT(DISTINCT de.PERSON ID)

FROM DRUG EXPOSURE de

WHERE de.DRUG CONCEPT ID IN ( 22 247 " d d I
SELECT DESCENDANT CONCEPT_ID ) Ir1 I\ll LJEa'ES
FROM COMNCEPT ANCESTOR
WHERE ANCESTOR CONCEPT ID = 1310149 /*warfarin®*/
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Finding Warfarin

/*Just looking for the ingredient concept*/
SELECT COUNT(DISTINCT de.PERSON ID)
FROM DRUG EXPOSURE de

WHERE DRUG CONCEPT ID = 1318149 /*warfarin®/; O |nd|V|dua|S

/*Looking for drugs assoclated with the ingredient*/

SELECT COUNT(DISTINCT de.PERSON ID)

FROM DRUG EXPOSURE de

WHERE de.DRUG CONCEPT ID IN ( 22 247 " d d I
SELECT DESCENDANT CONCEPT_ID ) Ir] I\ll LJEa'ES
FROM COMNCEPT ANCESTOR
WHERE ANCESTOR CONCEPT ID = 1310149 /*warfarin®*/

);

/*looking for anticoagulants, a class of drugs warfarin belongs*/

SELECT COUNT(DISTINCT de.PERSON ID)

FROM DRUG EXPOSURE de

WHERE de.DRUG CONCEPT ID IN ( 32 955 I d d I
SELECT DESCENDANT CONCEPT_ID ] Ir] I\II Lan'ES
FROM COMNCEPT_ANCESTOR
WHERE ANCESTOR_CONCEPT ID = 4283987 /*ANTICOAGULANTS (VA Class)*/
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F‘ Some Example Questions

@ New Users of Warfarin
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o Howdold
y

efine new users of
drug?

Someone who has recently started taking the

drug, typically with a 6 or 12 month wash out

OLIXIO

2007

2008

2009

2010

2011

2012

2013

2014

2015
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V How do | define new users of
drug?

Someone who has recently started taking the
drug, typically with a 6 or 12 month wash out

index
drug

time in
\ ’ database
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F// What is Needed In the CDI\/I’@

A OMOP Vocabulary
to find the concepts

A CDM Table DRUG_EXPOSURE
to find individuals with exposure

A CDM Table OBSERVATION_PERIOD )
G2 1y2¢ LIS2L) SQa GAYS 6AGKAY (0KS
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New Users of Warfarin

* (Exercise 1) Warfarin New Users

Tﬁ****#**‘k**********#****************‘k*‘k‘k****#*****‘k‘k‘k‘k****‘k*************#*****‘k
******************************************************************************'f

CWITH CTE DRUG INDEX AS (

SELECT de.PERSON ID, MIN(de.DRUG EXPOSURE START DATE) AS INDEX DATE

FROM DRUG EXPOSURE de

= WHERE de.DRUG CONCEPT ID IN (

SELECT DESCENDANT CONCEPT ID

FROM CONCEPT ANCESTOR WHERE ANCESTOER CONCEPT ID = 131014% /*warfarin*/
- )

GROUP BY de.PERSCN ID

-)
SELECT i.PERSON_ID, i.INDEX_DATE, op.OBSERVATICN PERIOD STRRT DATE, op.CBSERVATION PERICD END DATE,
{i.INDEX_DATE—OP.OBSER?ATION_PERIGD_START_DATE} AS DAYS BEFORE TNDEX
FROM CTE DRUG INDEX i
JOIN OBSERVATION FPERIOD op
ON op.PERS0ON ID = i.PERSON_ID
AND i.INDEX_DETE BETWEEN op.OBSERVATION PERTIOD START DATE AND op.OBSERVATION PERICD END DATE
WHERE {i.INDEK_DBTE-DP.GBSER?BTION_PERIGD_STRRT_DBTE} >= 150
ORDER BY i.PERSON_ID
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F Step 1: Get the codes you ne

SELECT DESCENDANT CONCEPT ID
FROM CONCEPT ANCESTOR WHERE ANCESTOR CONCEPT ID = 1310140 /*warfarin*/
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F Step 2: Find Drug Exposur

SELECT deTE‘E‘.RSON_ID, MIN (de.DRUG EXPOSURE START DATE) AS INDEX DATE
FROM DRUG EXPOSURE de
= WHERE de.DRUG CONCEPT ID IN (
SELECT DESCENDANT CONCEPT ID
FROM CONCEPT ANCESTOR WHERE ANCESTOER CONCEPT ID = 131014% /*warfarin*/
- )
GROUP BY de.PERSCN ID
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Step 3. Find New Users

SELECT 1.PERSON ID, i.INDEX DATE, op.OBSERVATION FERICD START DATE, op.CBSERVATION FERIOD END DATE,
(1.INDEX DATE-op.OBSERVATION PERICD START DATE) AS DAYS BEFORE INDEX

FROM CTE DRUG INDEX i
JOIN OBSERVATION FPERIOD op

ON op.PERS0ON ID = i.PERSON_ID
AND i.INDEX_DETE BETWEEN op.CBSERVATICN PERIOD STRRT DATE AND op.OBSERVATICN PERTIOD END DATE

WHERE (i.INDEX DATE-op.OBSERVATION PERIOD START DATE) >= &0
ORDER BY 1.PERSCN ID
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New Users of Warfarin

* (Exercise 1) Warfarin New Users

Tﬁ****#**‘k**********#****************‘k*‘k‘k****#*****‘k‘k‘k‘k****‘k*************#*****‘k
******************************************************************************'f

CWITH CTE DRUG INDEX AS (

SELECT de.PERSON ID, MIN(de.DRUG EXPOSURE START DATE) AS INDEX DATE

FROM DRUG EXPOSURE de

= WHERE de.DRUG CONCEPT ID IN (

SELECT DESCENDANT CONCEPT ID

FROM CONCEPT ANCESTOR WHERE ANCESTOER CONCEPT ID = 131014% /*warfarin*/
- )

GROUP BY de.PERSCN ID

-)
SELECT i.PERSON_ID, i.INDEX_DATE, op.OBSERVATICN PERIOD STRRT DATE, op.CBSERVATION PERICD END DATE,
{i.INDEX_DATE—OP.OBSER?ATION_PERIGD_START_DATE} AS DAYS BEFORE TNDEX
FROM CTE DRUG INDEX i
JOIN OBSERVATION FPERIOD op
ON op.PERS0ON ID = i.PERSON_ID
AND i.INDEX_DETE BETWEEN op.OBSERVATION PERTIOD START DATE AND op.OBSERVATION PERICD END DATE
WHERE {i.INDEK_DBTE-DP.GBSER?BTION_PERIGD_STRRT_DBTE} >= 150
ORDER BY i.PERSON_ID
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©

Some Example Questions

New Users of Warfarin
who are >=657
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// How do | define new users o@
warfarin who are >=657

Someone who has recently started taking the
drug, typically with a 6 or 12 month wash out

index
drug

time in
\ ’ database

>=65
years old 6 months
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F// What is Needed In the CDI\/I@

A OMOP Vocabulary
to find the concepts

A DRUG_EXPOSURE
to find individuals with exposure

A OBSERVATION_PERIOD )
G2 1y2¢ LIS2L) SQa GAYS 6AGKAY (KS

A PERSON
to know year of birth
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query

[IWITH CTE DRUG_INDEX AS (
SELECT de.PERSON_ID, MIN(de.DRUG EXPOSURE START DATE) AS INDEX DATE
FROM DRUG_EXPOSURE de
= WHERE de.DRUG_CONCEPT ID IN
SELECT DESCENDANT CONCEPT ID FROM CONCEPT ANCESTOR WHERE ANCESTOR CONCEPT ID = 13108149 /*warfarin®/
B )
GROUP BY de.PERSON_ ID

—)
SELECT i.PERSON_ID, 1i.INDEX DATE, op.O0OBSERVATION PERIOD START_DATE, op.OBSERVATION_ PERIOD END_ DATE,
(1.INDEX DATE-op.0OBSERVATION PERIOD START DATE) AS DAYS BEFORE_TINDEX,

FROM CTE_DRUG_INDEX 1
JOIN OBSERVATION PERIOD op

ON op.PERSON_ID = i.PERSON_ID
AND i.INDEX DATE BETWEEN op.OBSERVATION PERIOD START DATE AND op.OBSERVATION PERIOD END DATE

WHERE (i.INDEX DATE-op.OBSERVATION PERIOD_START DATE) == 18@
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r Step 2: Add the Person Table
calculate age

JOIN PERSON p
ON p.PERSON_ID = i.PERSON ID
WHERE (i.INDEX DATE-op.0BSERVATION PERIOD START DATE) >= 180
AND EXTRACT(YEAR FROM i.INDEX DATE)-p.YEAR OF BIRTH >= 65
ORDER BY i.PERSON_ID|
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¢ New Users of Warfarin
>= 65 years of age
Try running this on your own!

[EIWITH CTE_DRUG_INDEX AS (
SELECT de.PERSON_ID, MIN(de.DRUG EXPOSURE START DATE) AS INDEX DATE
FROM DRUG_EXPOSURE de
= WHERE de.DRUG_CONCEPT ID IN
SELECT DESCENDANT CONCEPT ID FROM CONCEPT ANCESTOR WHERE ANCESTOR CONCEPT ID = 1310149 /*warfarin®/
B )
GROUP BY de.PERSON_ID

—)
SELECT i.PERSON_ID, i.INDEX DATE, op.OBSERVATION PERIOD START DATE, op.OBSERVATION PERIOD END DATE,
(i.INDEX DATE-op.OBSERVATION PERIOD START DATE) AS DAYS BEFORE INDEX,
EXTRACT(YEAR FROM i.INDEX DATE)-p.YEAR OF BIRTH AS AGE_ AT INDEX
FROM CTE DRUG INDEX i
JOIN OBSERVATION PERIOD op
ON op.PERSON ID = i.PERSON_ID
AND i.INDEX DATE BETWEEN op.OBSERVATION PERIOD START DATE AND op.OBSERVATION PERIOD END DATE
JOIN PERSON p
ON p.PERSON ID = i.PERSON_ID
WHERE (i.INDEX DATE-op.OBSERVATION PERIOD START DATE) >= 180
AND EXTRACT(YEAR FROM i.INDEX DATE)-p.YEAR OF BIRTH >= 65

ORDER BY i.PERSON ID|
How many people do you get?
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Some Example Questions

New Users of Warfarin
with prior Atrial Fibrillation?
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/S

How do | define new users of ‘
Warfarin with prior Atrial

Fibrillation?

index
drug

* *

\ ’ database

prior AFIB

6 months
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FI/ What is Needed In the CDI\/I"

OMOP Vocabulary
to find the concepts

A DRUG_EXPOSURE
to find individuals with exposure

A OBSERVATION_PERIOD )
G2 1y2¢ LIS2L) SQa GAYS 6AGKAY (KS

A PERSON
to know year of birth

A CONDITION_OCCURRENC
to find presence of a diseas
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F‘ Step 1: Start with the Ex 1 qu

(Exercise 3) Warfarin New Users With Prior AFIB

WITH CTE DRUG INDEX AS (
SELECT de.PERSON_ID, MIN(de.DRUG EXPOSURE_START DATE) AS INDEX DATE
FROM DRUG EXPOSURE de
WHERE de.DRUG CONCEPT ID IN (
SELECT DESCENDANT CONCEPT ID FROM CONCEPT ANCESTOR WHERE ANCESTOR CONCEPT ID = 1310149 /*warfarin®/
)
GROUP BY de.PERSON ID
] ]
CTE DRUG NEW USERS AS (
SELECT i.PERSON_ID, i.INDEX DATE, op.OBSERVATION PERIOD START DATE, op.OBSERVATION PERIOD END DATE,
(i.INDEX DATE-op.0BSERVATION PERIOD START DATE) AS DAYS BEFORE INDEX
FROM CTE DRUG INDEX i
JOIN OBSERVATION PERIOD op
ON op.PERSON ID = i.PERSON ID
AND i.INDEX DATE BETWEEN op.OBSERVATION PERIOD START DATE AND op.OBSERVATION PERIOD END DATE
WHERE (i.INDEX DATE-op.OBSERVATION PERIOD START DATE) >= 188
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F Step 2: Define Atrial Fibrillatio

SELECT DESEENDANT_CDNCEPT_ID FROM CONCEPT_ANCESTOR WHERE ANCESTOR_CONCEPT _ID = 313217 /*Atrial fibrillation®*/
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F‘ Step 3: Prior Atrial Fibrillatio

Keeps condition within the
same observable time,
exclude if you want all time

I prior
JOIN CONDITION OCCURRENCE co

l AND CO.CDNDI?IDN_START_DATE_BETWEEN nu.0BSERVATION PERIOD START DATE AND nu.OBSERVATION PERIOD _END DATE
wHERE CO-CDNDI ﬂhl_FnllFrnT T F

SELECT DESEENDANT_CDNCEPT_ID FROM CONCEPT_ANCESTOR WHERE ANCESTOR_CONCEPT _ID = 313217 /*Atrial fibrillation®*/

)
AND co.CONDITION_START _DATE <= nu.INDEX DATE
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How do | define new users of Warfari
with prior Atrial Fibrillation?

/<

. index
prior AFIB drug
time in
\ ’ database
‘ , \ 6 months ’
observation observation
time time
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New Users of Warfarin
with prior Atrial Fibrillation

WITH CTE DRUG INDEX AS ( - "Q?

SELECT de.PERSON_ID, MIN(de.DRUG EXPOSURE_START DATE) AS INDEX DATE
FROM DRUG EXPOSURE de
WHERE de.DRUG CONCEPT ID IN (
SELECT DESCENDANT CONCEPT ID FROM CONCEPT ANCESTOR WHERE ANCESTOR CONCEPT ID = 1310149 /*warfarin®/
)
GROUP BY de.PERSON ID
] ]
CTE DRUG NEW USERS AS (
SELECT i.PERSON_ID, i.INDEX DATE, op.OBSERVATION PERIOD START DATE, op.OBSERVATION PERIOD END DATE,
(i.INDEX DATE-op.0BSERVATION PERIOD START DATE) AS DAYS BEFORE INDEX
FROM CTE DRUG INDEX i
JOIN OBSERVATION PERIOD op
ON op.PERSON ID = i.PERSON ID
AND i.INDEX DATE BETWEEN op.OBSERVATION PERIOD START DATE AND op.OBSERVATION PERIOD END DATE
WHERE (i.INDEX DATE-op.OBSERVATION PERIOD START DATE) >= 188
]
SELECT nu.*, MIN(nu.INDEX DATE-co.CONDITION START DATE) AS DAYS OF CLOSEST AFIB PRIOR TO INDEX
FROM CTE DRUG NEW USERS nu
JOIN CONDITION OCCURRENCE co
ON co.PERSON_ID = nu.PERSON_ID
AND co.CONDITION START DATE BETWEEN nu.OBSERVATION PERIOD START DATE AND nu.OBSERVATION PERIOD END DATE
WHERE co.CONDITION CONCEPT ID IN (
SELECT DESCENDANT CONCEPT ID FROM CONCEPT ANCESTOR WHERE ANCESTOR CONCEPT ID = 313217 /*Atrial fibrillation*/
]
AND co.CONDITION START DATE < nu.INDEX DATE
GROUP BY nu.PERSON_ID, nu.INDEX DATE, nu.OBSERVATION PERIOD START DATE, nu.OBSERVATION PERIOD END DATE, nu.DAYS BEFORE INDEX
ORDER BY nu.PERSON_ID|
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ExtractTransformLoad
(ETL)

OBSERVATIONAL HEALTH DATA SCIENCES AN

D INFORMATICS



ETL:

PharMetrics Plus

CLAIMS
claimno from_dt to_dt diagprc_ind Diag_admit
05917921689| IPA333393944 1/5/2006 1/5/2006 1 41071 41071
LRx/Dx

MEDICAL_CLAIMS

ims_pat_nbr dt_of_service
95963982102 80445908 8/1/2012 0:00 680488 41071

German DA
ProblemEvents

international_ international_ international_

db_country practice_num doctor_num  patient_num

age

GE6326 GE8784 GE46478747

international_dia

db_country .
gnosis_num

diagnosis_num icd10_4 ¢

GE GE2397573 2397573 121.4] &

, ICD9 ICD10

Ambulatory EMR
Problem

Patient_id_synth Diag_dt lcd10_cd
271138 4/11/2013 1214
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ETL OMOP CDM

PharMetricsPlus

> claimno from_dt diagprc_ind
05917921689 IPA333393946 1/5/2006 1/5/2006 1

Diag_admit
41071

PharMetricsPlus
CONDITION OCCURRENCE

CONDITION
CONDITION SOURCE_V
PERSON_ID START_DATLUE CONDITION_TYPE_CONCEPT _

05917921689 | 1/5/2004 4107]Inpatient claims primary position |

PharMetricsPlus
CONDITION OCCURRENCE

CONDITION CONDITIO?" CONDITION
_START _SOURCE CONDITION _TYPE_SOURCE CONDITION
PERSON_ID _DATE _VALUE _CONCEPT_ID _CONCEPT_I[_CONCEPT_ID

Inpatient claims
1/5/20086 4107Jprimary position
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OMOP CDM =

PharMetrics Plus

CLAIMS
claimno from_dt diagprc_ind Diag_admit
05917921689 | IPA333393946 1/5/2006 1/5/2006 1 41071 41071
LRx/Dx

IMEDICAL_CLAIMS

ims_pat_nbr dt_of_service rxer_id
95963982102 80445908 8/1/2012 0:00 680488 41071

German DA

Problem Events

international_ international_ international _ international_

db_country practice_num doctor_num  patient_num age_at_event date_of_event diagn?nsis_nu
11/19/2014
GE GEB326 GE8784 GE46478747 20 0:00 GE2397573

Diagnosis
diagnosis_conf|
idence

international_dia
gnosis_num

db_country

diagnosis_num | icd10_4_code = icd10_3_text

Non-ST elevation
(NSTEMI)
myocardial
GE GE2397573 2397573 1214 infarction Confirmed

Ambulatory EMR

Problem
Patient_id_synth Diag_dt lcd10_cd
271138 4/11/2013 1214

A
A

PharMetrics Plus: CONDITION OCCURRE

CONDITIOI
CONDITION _SOURCE_
PERSON_ID START_DA" ALUE  CONDITION_TYPE_ CONCEP]

157033702 1/5/2006 41071 |Inpatient claims primary positio

LRX/DX: CONDITION_OCCURRENCE

CONDITIOI
CONDITION _SOURCE_
PERSON_ID START_DA" ALUE CONDITION_TYPE_ CONCEP]

80445908 8/1/2012 41071

Primary Condition

German DA : CONDITION_OCCURRENCE
CONDITIOI

CONDITION _SOURCE_
PERSON_ID START_DA" ALUE CONDITION_TYPE_CONCEP]

46478747

11/19/2014 121.4 EHR problem list entry

Ambulatory EMR:
CONDITION_OCCURRENCE

CONDITIOI

CONDITION _SOURCE_
PERSON_ID START_DA" ALUE CONDITION_TYPE_ CONCEP]

271138 4/11/2013 1214 Primary Condition

110



PharMetricsPlus CONDITION OCCURRE!

CONDITION CONDITIO!
_START _SOURCE
_DATE _VALUE

PERSON_ID

1/5/2004 4107

OMOP CDM =

CONDITION
CONDITION _TYPE_SOURCE | CONDITION
_CONCEPT_ID _CONCEPT_I._CONCEPT_ID

Inpatient claims
primary position

LRx/Dx: CONDITION_OCCURRENCE

CONDITION CONDITIO!
_START _SOURCE

PERSON_ID _DATE _VALUE

8/1/2012 4107

CONDITION
CONDITION _TYPE_SOURCE | CONDITION
_CONCEPT_ID _CONCEPT_I._CONCEPT_ID

PrimaryCondition

GermanDA: CONDITION_OCCURRENCE

CONDITION CONDITIO!
_START _SOURCE
_DATE _VALUE

PERSON_ID

6478747 11/19/2014

CONDITION
CONDITION _TYP:_SOURCE |CONDITION
_CONCEPT_ID _CONCEPT_I._CONCEPT_ID

EHR problem list entry

Ambulatory EMR : CONDITION OCCURRI

CONDITION CONDITIO!
_START _SOURCE

PERSON_ID _DATE _VALUE

CONDITION
CONDITION _TYP:_SOURCE CONDITION
_CONCEPT_ID _CONCEPT_I._CONCEPT_ID

PrimaryConditio I

A

10

ICD9 /
SNOMED
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MPatients without transaction
A

i (e.g. 000 )

%THEMIS

https://github.com/OHDSI/CommonDataMode

VL hanl
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https://github.com/OHDSI/CommonDataModel/wiki

F CDM
A
A

CDM
CDM Github
I https://github.com/OHDSI/CommonDataMo
del
T Github
A wiki page
A Clair Blacketer

(mblacke@its.jnj.com )
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G ETL /

o | e
AL ADrug

i—

ocation
ACare site Exposure
APerson ACondition
AProvider Occurrence
ADeath

AOrganization

—

Alnitial Data Alocation
On-boarding AcCare site
APerson
AProvider
ADeath

AOrganization

OHDSI ETL

eD

2 ' 3 \ L 4 |
|
AProcedure AObservation ACost
Occurrence APayer plan AObservation
ACondition period Period
Avisit
. Occurrence
: Avisit Detail
A User Story
A White Rabbit
A Vocabulary Mapping
A ETL specs
g [ o
ADrug AProcedure AObservation
Exposure Occurrence APayer plan
ACondition AcCondition period
Occurrence

g

5

— ADrug Era
ADose Era

ACondition
Era

5 6

ACost L ADrug Era

AObservation ADose Era
Period ACondition

Avisit Era
Occurrence

AVisit Detail
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/

Github

https://github.com/OHDSI/WhiteRabbit

Javal7 1 y:
White Rabbit 4

)| F & & - |WinZip Pro - WhiteRabbit_v0.7.0.zip

b

Home Backup Tools Settings Window Help
) fgj‘lnc\ude - 4 ‘__) ='€ﬂ =& ] | £ Unzip and Install
. 4 LE
? Filter ~

[ Unzip options -

Add Zipsend ZipShare Send 1-Click Unzip
Files Encrypt - to - Unzip - Unzip Entire WinZip File
Compress Send Decompress
Folders in WinZip File X 2  Name
D [WhiteRabbit_v(0.7.0.zip] & WhiteRabbit.jar
. WhiteRabbit_lib i RabbitinAHat,jar

I WhiteRabbit_lib

-
Open
With ~

\é/ ﬁDelete
=| Rename

Select
+ |2 New Folder

Editing

Type

Executable Jar File
Executable Jar File
Folder
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I Overview Tab
No N @

| Table Tab(s)
! L
\

W

l

b

v

tabs”

\ ]

121

=3

=l



Overview Tab

A B C D E F G H
1 Table Field Type Max lengt M rows M rows ch Fraction empty
2 Beneficiary Summary.csv DESYMPUE varchar 16 -1 99559 1]
3 Beneficiary_Summary.csv BEMNE_BIR int 8 -1 99399 0
4 Beneficiary Summary.csv BENE _DERint 8 -1 99999  0.98449
5 Beneficiary_Summary.csv BEME_SEX int 1 -1 99399 0
6 Beneficiary Summary.csv BEME_RACint 1 -1 99999 0
7 Beneficiary_Summary.csv BEME_ESR varchar 1 -1 99999 0
8 Beneficiary Summary.csv SP_STATE int 2 -1 99999 0
9 Beneficiary_Summary.csv BEME_COLint 3 -1 99399 0
10 Beneficiary Summary.csv BEME_HI 1int 2 -1 999399 0
11 |Beneficiary_Summary.csv BEME_SMIint 2 -1 99999 0
12 Beneficiary_Summary.csv BEME_HM int 2 -1 99999 0
13 |Beneficiary_Summary.csv PLAN_CVFint 2 -1 99999 0
14 Beneficiary Summary.csv SP_ALZHDint 1 -1 99999 0
15 |Beneficiary_Summary.csv SP_CHF int 1 -1 99999 0
16 Beneficiary Summary.csv SP_CHRMEint 1 -1 99999 0
17 |Beneficiary_Summary.csv SP_CMCR int 1 -1 99999 0
18 Beneficiary Summary.csv SP_COPD int 1 -1 99999 0
19 |Beneficiary_Summary.csv SP_DEFRE int 1 -1 99999 0
20 Beneficiary_Summary.csv SP_DIABE int 1 -1 99999 0
21 |Reneficiary Summarv.csy SPISCHM int 1 -1 99999 n
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4

Table Tabs

A Beneficiary Summary.csv

A
—
»

~

H A

0) medicarael G._
H Variable names Labels
1 DESYNPUF _ID DESYNPUF: Beneﬁcmr}- Code
2 BENE_BIRTH_DT DESYNPUF: Date of birth
3 BENE DEATH OT DESYNPUF: Date of death
4 BE!&"E_SEX_FDENT_E.‘D DESYNPUF: Sex

=

BENFE _RACE 0

DESYNPLIF: Beneficiary Race Code

Variable Name: BENE_BIRTH_DT
Type: Num

Format: YYYYMMDD

A B C D E Foo G | H

1 DESYNPUF_ID  Frequency BEMNE_BIRTH_DT Frequency BEME_DEATH_DT Frequency BEME_SEX_IDENT_CD Frequency
2 |List truncated... "19421001 466 9844872 55211
3 "19410401 434 20080901 1511 44788
4 "19390401 433 20020101 142
5 "19431101 433 20081001 137
6 "19400301 428 20020301 135
7 "19410501 426 20081101 134
g "19390301 414 20020401 131
9 "19400501 414 20020701 129
10 "19410201 414 20020501 125
1 19391201 413 20020801 120
12 "19431001 413 20081201 119
13 "19411001 412 20080201 118

— g 412 20020601 110

Beneficiary Summary.csv )
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Rabbit In a Hat D

WhiteRabbit

/<
A
A

WhiteRabbit ETL

ETL
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A CDM

File Edit Arrows Help
Tables

Details
Source CDMV5.0.1 it
beneficia
V- CD location
summary.csv L
carrier_claims.csv person

inpatient_claims.csv observation_period

outpatient_claims.csv care_site

prescription_drug.csv visit_occurrence

provider

condition_occurrence
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e

File Edit Arrows Help
Tables

A CDM

Source CDMV5.0.1
beneficiary_ location
summary.csv

carrier_claims.csv person

m

inpatient_claims.csv drug_exposure

outpatient_claims.csv observation_period

prescription_drug.csv care_site

visit_occurrence

provider

Details
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o Rabbit in a Hat

File Edit Arrows Help
Tables Details

Source CDMV5.0.1 General information o
beneficiary Source: prescriptio...

location Target: person
summary.csv

Loagic

carrier_claims.csv person

inpatient_claims.csv drug_exposure

outpatient_claims.csv /

prescription_drug.csv

Prescription Drug Part D
Medicare Part D

o
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o Rabbit in a Hz

Details

File Edit Arrows Help
Tables
Source

beneficiary_
summary.csv

carrier_claims.csv

inpatient_claims.csv

outpatient_claims.csv

prescription_drug.csv

General information

CDMV5.0.1 -
Source: prescriptio...

location Target: person
Loagic

person

drug_exposure

Synpuf NDC 52555011101 -
AnCl of i br at e00 MG Oral

Capsule 0

ID1598659 -

nCl ofi brate 500 yS
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o Rebbitina b
File Edit Arrows Help
Tables Details

Source CDMV5.0.1 General information o
beneficiary Source: prescriptio...

location Target: person
summary.csv

Logic

carrier_claims.csv person

inpatient_claims.csv drug_exposure

outpatient_claims.csv

prescription_drug.csv
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Z Map Raw Tables
/ to CDM Tables

< Rabbitin a Hz
File Edit Arrows Help
Tables Details

Source CDMV5.0.1 General information o
beneficiary Source: prescriptio...

location Target: person
summary.csv

Logic

carrier_claims.csv person

inpatient_claims.csv drug_exposure

outpatient_claims.csv / \

HCPC ( ) J9310 -
prescription_drug.csv Al nj ect i o nrituximab

, 100 mgo
46275076 T Ar i t uxi mab | n

_ '/
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A

PERSON

P [ PERSON

TTTTTT

CDMV5.0.1
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Destination Field ISource Field Logic Comment

person_id Autonumber

zender_concept_id bene_sex_ident_cdSource Value - Standard Conceptid 1-Male
1-B507 Z-Female

2 -B532

If genderis not 1 or 2, please discard

person.

vear_of_hirth

bene_birth_dt

[Take first 4 digits (starting from left)

BEME_BIRTH_DT

YYYYMMDD
maonth_of _birth bene_birth_dt Take 5th and 6th digit starting from the left [BEME_BIRTH_DT =
YYYYMMDD
day_of_birth bene_birth_dt Take last two digits starting from the left. BEME_BIRTH_DT =
YYYYMMDD
time_of_hirth M/A
race_concept_id bene_race_cd Source Value - Concept ID 1-White
1-B527 2-Black
2 -B516 3-Others
3-0 5-Hispanic
5 -0
Elze set to 0.
ethnicity_concept_id bene_race_cd Source Value - Concept D 1-White
1 - 38003564 2-Black
2 - 38003564 3-Others
3-0 5-Hispanic
5 - 3B003563
Else set to 0.
location_id cp_state_code Uce the BEME_COUNTY_CD and
bene_rcounty_cd [SP_STATE_CODE to lookup in the LOCATION
table the LOCATION_ID.
provider_id MiA
care_site_id M/A
person_source_value desynpuf_id
gender_source_value bene_sex_ident_cd
gender_source_concept_id Setto 0.
race_source_value bene_race_cd
race_source_concept_id Setto 0.
ethnicity_source_value bene_race_cd
ethnicity_source_concept_id Setto 0.
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Usagi

©




)4 Github

https://github.com/OHDSI/Usagi
Java 1.8 T Yy:':

A Usagijar b

A V5 D
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http://www.ohdsi.org/web/wiki/doku.php?id=documentation:software:usagi
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USAGI 3

E- Usagi - + x
File Edit View Help
Status I Sourc de | Source term | Frequency { Match score } Concept ID | Concept name | Domain | Concept class \ Vocabulary | Concept code
Unchecked Negative Negative 10 1.00 45878583 Negative Meas Value Answer LOINC LAB577-6
Unchecked Colorless Colorless 2 1.00 45880448 Colorless Meas Value Answer LOINC LA19059-7
Unchecked + 1 0.00 0
Unchecked Non-React Non-React 1 0.93 4305306 Non-Reactive Observation Qualifier Value  SNOMED 131194007
Unchecked Normal Normal 1 1.00 45884153 Normal Meas Value Answer LOINC LAB626-1
Unchecked Not Detected Not Detected 1 1.00 45880296 Not detected Meas Value Answer LOINC LA11883-8
Unchecked Positive Positive 1 1.00 45884084 Positive Meas Value Answer LOINC LAG576-8
Source code
Source code J Source term J Frequency ‘
Negative Negative 10
Target concepts
Synonym Concept ID | Concept name | Domain Concept class Vocabulary ‘ Concept code | Valid start date | Valid end date | Invalid reason ‘
ﬂegative 45878583 Negative Meas Value Answer LOINC LAG6S77-6 19700101 20991231
I Remove concept ‘
Search
Query Filters
[] Filter by automatically select concepts []Filter invalid concepts
® Use source term as query . - - .
oQ ‘ ‘ [_I Filter by concept class: |2-dig nonbill code |v‘ [_IFilter by vocabulary: |ABMS |v|
) Query: . . —
[_] Filter by domain: Condition |v|
Results
Score | Synonym | Concept ID ‘ Concept name I Domain | Concept class ‘ Wocabulary | Concept code |\Jalid start date‘ Valid end date | Invalid reason |
1.00 Negative 45878583 Negative Meas Value Answer LOINC LAGS77-6 19700101 20991231
1.00 Negative 9189 Negative Meas Value Qualifier Value  SNOMED 260385009 19700101 20991231
0.88 Seronegative 4218556 Seronegative  Observation Qualifier Value SNOMED 81321002 19700101 20991231
0.79 Negativism 4238521 Negativism Condition Clinical Finding SNOMED 58326007 19700101 20991231
0.77 negative count 8637 negative count Unit Unit ucum [neg'count] 19700101 20991231
0.76 Negatron 4174846 Negative beta ... Observation Physical Force SNOMED 4845002 19700101 20991231
Replace concept | Add concept ‘

! Approve 'ﬂ
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Github

-/[athena.ohdsi.org/

m ATHENA SEARCH ‘ DOWNLOAD | LOGIN ®@

SEARCH BY KEYWORD aspirin
® DOMAIN v Showby 15 . items  Total 5,437,262 items n 2 3 4 5 . 262485 >
@ STANDARD CONCEPT v
[[+] CODE NAME CLASS CONCEPT VALIDITY DOMAIN VOCAB
® cLASS v
Animal-drawn vehicle accident involving collision with other object, fixed,
4067274 215226008 movable or maving, nat set in motion by motor vehicle, train or aircraft, other  Clinical Finding Non-standard Invalid Condition SNOMED
A TRV v specified person injured
e — . 4067275 215227000 Fell fram animal-drawn vehicle Clinical Finding Standard Valid Observation SNOMED
4067276 21524000 Relaxation of diaphragm Clinical Finding Standard Valid Cendition SNOMED
067277 21350002 Colloid cyst of third ventricle Clinical Finding Standard Valid Cendition SNOMED
4067278 21352005 Other compesitors and type-setters Social Context Standard Valid Observation SNOMED
4067279 21358000 Prunus Organism Standard Valid Observation SNOMED
4067280 21362003 Structure of cerebellopontine angle Sody Structurs Standard Valid Spec Anatomic Site SNOMED
4067281 21363008 Excision of fascia of hand for graft Procedurs Standard Valid Procedurs SNOMED
4067282 21360007 Late sffact of musculoskeletal AND/OR connective tissus injuries Clinieal Finding Standard Valid Condition SNOMED
4067283 21370008 Tenotomy of abductor of hip, open Brocedurs Standard Valid Brocedurs SNOMED
4067284 2137005 Excision of pericardial tumor Brocedurs Standard Valid Brocedurs SNOMED
4067285 21371007 Operation on abdominal region Brocedurs Standard Valid Brocedurs SNOMED
4067286 21376002 Structure of dorsolateral tract Sody Structurs Standard Valid Spec Anatomic Sits SNOMED
4067287 213768007 Injury and poisoning NOS Clinieal Finding Non-standard Invalid Condition SNOMED
4067288 213777000 Collision betwesn railway vehicles, other specified person injured Clinieal Finding Non-standard Invalid Condition SNOMED
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Exercise: Find Standard Concep
from Source Concept o

ICD-9: '427.31 » 313217
Read: 'G573000 : 313217
ICD-10: '148.0° © 4154290 'Paroxysmal Atrial Fibrillation'

Concept ? '

Source codes
ICD-9-CM 427.31 Read G573000 ICD-10-CM 148.0
Atrial Fibrillation Atrial Fibrillation Atrial Fibrillation

Step 1. Lookup
SELECT * FROMconcept WHEREconcept code = ..

Step 2. Translate
SELECT * FROMconcept_relationship WHEREconcept_id_1 =..
AND relationship _id ='Maps to';

Step 3. Check out
SELECT * FROMconcept WHEREconcept id = ..
e
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V Exercise: Find Standard @
/ Concept ID for Conditions

Asthma 317009 |
MPlague daian |
Angrown toenail [sosszs | 25002
A our favorite condition here
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Exercise:

r/
/ Find Standard Concept ID

AVietformin [zsoser|
AT olazamide oo
AT elmisartarsiso
A our favorite ingredient here
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Exercise:
Find Standard Concept ID =

/<

m:]_o AEO6 35602717
686450400 12080217
A our favorite drug here
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r Exercise: @
Log into Atlas o

URL.:
https://training.atlasplus.imshealth.com/
#/home

Username:AtlasuseP@gmail.com

Password: Trainer@2018
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Agenda

Section Time ltem(s)
8:00¢ 9:00 Index date
(1 hour) Entry criteria
Cohort Definition Additional criteria
Exit criteria
9:00¢ 10:00 Data Source Profile
Atlas Demo (1 hour) Vocabulary
Concept Set
Break 10:00¢ 10:15 Break
. 10:15¢ 12:00 Graham paper
Cohort Building (45 min) Cohort Creation
Lunch 12:00¢ 13:00 Lunch
13:00¢ 14:00 Cohort Features

Cohort Building
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Agenda ¢ont)

Section Time Item(s)

Population 14:00¢ 14:30 Target, Comparator, Outcome Cohort
Estimation (30 minutes)

Break 14:30¢ 14:45 Break

Population 14:45¢ 17:00 Build Population Estimation
Estimation (45 min) Review Results
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To improve health, by empowering a
community to collaboratively generate the
evidence that promotes better health decisions

and better care.



2. What evidence does OHDSI seek to
[ generate from observational data?

KClinical characterization

I Natural history:Who are the patients who have diabetes? Among
those patients, who takes metformin?

I Quality improvement: what proportion of patients with diabetes
experience diseaseelated complications?

Aopulationlevel estimation
I Safety surveillanceDoes metformin cause lactic acidosis?

I Comparative effectivenessDoes metformin cause lactic acidosis
more than glyburide?

Matientlevel prediction

I Precision medicineGiven everything you know about me and my
medical history, if | start taking metformin, what is the chance that |
am going to have lactic acidosis in the next year?

I Disease interception:Given everything you know about me, what is

— GGG D CS?



7 2 KlFd Aa hls5{LQa :
/ reliable evidence?

Aviethodological research
I Develop new approaches to observational data analysis
I Evaluate the performance of new and existing methods
I Establish empiricalpased scientific best practices

KOpensource analytics development
I Design tools for data transformation and standardization
I Implement statistical methods for larggeale analytics
I Build interactive visualization for evidence exploration

AClinical evidence generation
I Identify clinicallyrelevant questions that require reaorld evidence

I Execute research studies by applying scientific best practices throug
opensource tools across the OHDSI international data network

I Promote openrscience strategies for transparent study design and
- . S



2. A standardized process for evidence
/A generation and dissemination

1. Question

2. Review

4.
Publish
Protoco

5. Execute

6. Evaluate

7. Synthesize

How OHDSI is trying to help:

OHDSI community

Open-source knowledgebase
(LAERTES)

Open-source front-end web
applications (ATLAS)

Open-source back-end statistical
packages
(R Methods Library)

OHDSI network studies




F/ RCT VGomparativeCohort Study

Total population

. -
Treatment arm o >
[ — >
Randomization
. e
Control arm o o




Propensity score (PS)

The propensity score is the probability of
receiving the treatment, conditional on a set of

baseline characteristics

P(treatment | X) = f(Bo + B1x1 + B2Xxy + Baxsz + ...

T A A

Charlson Comorbidity Index

Intercept

Gender

Age




Intuition around propensity score

(a)

% of
subjects

balance

Patients Patients

never treated a'waye treated
N with study :lvith study
< drug rug
—4/- 3
B 7’
”
E ”
”
-~
- ’ -

FIEN [ S I G Ry | UF B G S OO0 WM T'TT“l“l"""w’""""‘""

0 0.5 1

Exposure propensily score

= treated with study drug

= treated with comparison drug

SchneeweissPDS 2011



Methods for confounding adjustment
using a propensity score

Regression adjustment The PS 15 uar:d as a covariable in an outcome regression model to adjust

the a
1 Not generally recommended|

relationship between propensity score and outcome 1s correctly specified,
Matching The PS 15 used to match exposed subjects to unexposed subjects with
similar values of the PS. This method assumes that within the matched
sample, exposed and unexposed subjects have a similar distribution of
baseline charactenstics.

Stratification The PS 15 used to stratify subjects into (often quintiles or deciles) strata.
Treatment effects are estimated separately within each stratum and then
combined into an overall estimate of treatment effect. This method
assumes that within each stratum, exposed and unexposed subjects have a
similar distribution of baseline characteristics.

LHVFTSE_PT‘:’bﬂbi“t}" The PS 15\used to create weights based on the inverse probability which 1s
Weighting defined~_as: \E*/PS + (1-E)(1-PS). This assumes that baseline
characteristics aresimilar in the exposed and unexposed group.

| Fully implemented in OHDSI
CohortMethodR package

* E: exposure

Garbeet al, EurJClinPharmacoR013, http://www.ncbi.nlm.nih.gov/pubmed/22763756



How does Epidemiology define a
comparative cohort study?

XAU0 RSLISYRa 2y 6KIFO 9LIAR:

GLY | NBGOGNRALISOGAGDS O2K2NI a0udzReXiKS Ay
individ g/ 2 K2NXi a0dzRASA I NB addzRASa GKFG [AR:

their si follow them over time, looking for differences in their outcome. Cohort

NB O studies generally compare exposed patients to unexposed patients, aIthou.@hé

GKSeé Oly Ftaz o6S dzaSR 02 O2YLI NB |2y

a --Strom,Pharmacoepidemiology2005 LS
haS experienced e Outcome Of TNErest, DUT all oT WO COUTd EXPETTENCe

A L'I X .. I r’\.,r = |:\|-b: SN £ £ = = ; - £ L’I
Charaé(Ly' UKS LI N RAIYFUAO OZ2K2NU audzRezx

peopl of people that are free of disease and that differ according to the extent of
— their exposure to a potential cause of disease. These groups are referred|to

vl ~ e ~ ~
S VAR o X oAl N LA N 1 1f o L SR ol

aLy U the study cohorts. When two groups are studies, one is usually though of @s
?de_ntified. the exposed or index cohogtthose individuals who have experienced the
Incidence ¢ pytative causal event or conditiapand the other is then thought of as the
I éOSN; dzy SELIR SR 2NJ NBFSNBYyOS 0O2Kz2NI g N

--Rothman, Modern Epidemiology, 2008
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Cohort = a set of persons who satisfy one or more inclusion
criteria for a duration of time

Objective consequences based on this cohort definition:
One person may belong to multiple cohorts
One person may belong to the same cohort at multiple different time periods
One person may not belong to the same cohort multiple times during the same period of
time
One cohort may have zero or more members
Acodeseth @ bh¢ | O2K2 NI X
Xt 23A0 T2 NJckdestin 8 @iterdzés Sequirdd S

To Do Do Do I

To T T To Do
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RECEIVED 8 January 2015

Combining billing codes, clinical notes, and REVISED 14 July 2015

ACCEPTED 15 July 2015

medications from electronic health records LS HED N R
provides superior phenotyping performance AMIZ OXFORD

INFORMATICS PROFISSIONALS, LEATING THE WAY, UNIVERSITY PRESS

Wei-Qi Wei', Pedro L Teixeira', Huan Mo', Robert M Cronin™2, Jeremy L Warner'-2, Joshua C Denny'?

Figure 1: Weighted Venn diagrams of the distributions of patients with ICD-9, primary notes, and specific medications.

Each color represents a resource. Different area colors represent the number of patients that were found within intersecting

resources.
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2. A database is full of cohorts, some of
/ which may represent valid comparisons

Database cohort

Diagnosed
with
condition

New users of Drug A 2
New users of Drug

XS

New users of

Device D
Incident event of
New users condition 1 Ha
of Drug C Outcome
3

@ New users of
Drug F

/ Persons with
surgery E




An Example o€Comparative Cohort Studies

Cardiovascular, Bleeding, and Mortality Risks in Elderly
Medicare Patients Treated With Dabigatran or Warfarin for
Nonvalvular Atrial Fibrillation

David J. Graham, MD, MPH: Marsha E. Reichman, PhD: Michael Wernecke, BA;
Rongmei Zhang, PhD; Mary Ross Southworth, PharmD; Mark Levenson, PhD;
Ting-Chang Sheu, MPH; Katrina Mott, MHS: Margie R. Goulding, PhD;
Monika Houstoun, PharmD, MPH: Thomas E. MaCurdy, PhD; Chris Worrall, BS:
Jeffrey A. Kelman, MD, MMSc

Background—The comparative safety of dabigatran versus warfarin for treatment of nonvalvular atrial fibrillation in general
practice settings has not been established.

Methods and Results—We formed new-user cohorts of propensity score—matched elderly