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Characterizing treatment pathways at scale using the

OHDSI network
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Cbservational research promises to complement experimental re-
search by providing large, diverse populations that would be
infeasible for an experiment Observational research can test its
own clinical hypotheses, and observational studies also can contiib-
ute to the design of experiments and inform the generalizability of
experimental research. Understanding the diversity of populations
and the variance in care is one component. In this study, the
Observational Health Data Sciences and Informatics (OHDSI) collab-
oration areated an international data network with 11 data sources
from four countries, induding electronic health records and admin-

Withont sufficiently broad databases available in the first stage,
randomized trials are designed without explicit knowledge of ac-
tnal disease statns and treatment practice. Literature reviews are
restricted to the population choices of previous investigations, and
pilot studies usually are limited in scope. By exploiting the
Clinical Trials.gov national trial registry (3} and electronic health
records, researchers already have demonstrated the discrepancy
between targeted populations and populations available for
study (10}, raising the concern that designs may not be optimal.
Designs cannot be based simply on current treatment recom-
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Name _________ |Description ____________[Size(M)

Regenstrief Institute, Indiana Network for Pat US; integrated health exchange 15
ient Care

Ajou University School of Medicine South Korea; inpatient hospital E 2
HR
CCAE MarketScan Commercial Claims and Encount US private-payer claims 119
ers
CPRD UK Clinical Practice Research Datalink UK; EHR from general practice 11
CUMC Columbia University Medical Center US; inpatient EHR 4
_GE Centricity US; outpatient EHR 33
INPC

MDC Japan Medical Data Center Japan; private-payer claims 3

MarketScan Medicaid Multi-State US; public-payer claims 17
MarketScan Medicare Supplemental and Coo US; private and public-payer claim9
rdination of Benefits S

PTUM Optum ClinFormatics US; private-payer claims 40

Stanford Translational Research Integrated Da US; inpatient EHR 2
tabase Environment

119 <| <
213 3|8
l.?.l x| o

Hong Kong University Hong Kong; EHR 1
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Second drug
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Metformin
pioglitazone .
sitagliptin .
Glipizide
glimepiride .
Gliclazide [}
Glyburide [}
rosiglitazone .
Insulin, Glargine, Human .
exenatide .
Insulin, Aspart, Human .
liraglutide .
saxagliptin .
Insulin, Lispro, Human .
Glucose .

Insulin, Isophane, Human .



Lisinopril .
Hydrochlorothiazide

Amlodipine .
Metoprolol .
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Type 2 Diabetes Mellitus

Metformin

Gliclazide

pioglitazone

sitagliptin

glimepiride

Glipizide

rosiglitazone

Glyburide

Insulin, Glargine, Human
exenatide

liraglutide

Insulin, Aspart, Human

saxagliptin

CCAE
\

Hypertension

Hydrochlorothiazide
Lisinopril
Metoprolol
Amlodipine
Furosemide
Losartan
Atenolol
valsartan
carvedilol
Triamterene
Diltiazem
Ramipril
benazepril
olmesartan
Spironolactone

Clonidine

Depression

Citalopram
Bupropion
Sertraline
Escitalopram
Fluoxetine
Trazodone
venlafaxine
duloxetine
Paroxetine
Amitriptyline
Mirtazapine
Desvenlafaxine

Nortriptyline

Doxepin

X
Al A
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® OHDSI (Observational Health Data Sciences and Informatics)
-owwﬂ mma5H°|mO§2—¢¢§°7F“r 2o A

__I'L:"T = —|
Collaborators
o Py OHDSI
"" - omopPe| B & G AIE0| &R/
Sy e o g - BMA usl olgel IR Eo
- 2| I %oxcu oe % J"l“ r @JE 1
jul2 Qumixil“e 9 ('[ u:j —L Lé a-x1| E-E§I- %EAH%
s ww - OMOP SSH|O|HEE 7|t
s 25, - EAGITOS 0|83 25 QT Tts
Go qle ol=wElL} : .- g o
* s ] el
* Objectives oMmoP SSL|O|E{2H = szt
Innovation : we encourage fresh methodological approaches - 17 =7t / 64 Oi|O| E{ Hf| O] &
from disruptive thinking - 129 6 M THHO| =X} | O| H
Reproducibility : we sought reproducible and well—calibrated
evidence avoiding bias OHDSI & 7} [k
Community : everyone is welcome to participate in OHDSI : 1017H QIAA %O| 7H F %E 2%
Collaboration : we work collectively HF K|S0 =
7H =2 o o

Openness : all our community’s process open
Beneficence : we seek to protect the rights of individuals and
organizations
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Database Data Type Country # of Patients (x1000)
AltaMed Health Services EHR USA 638
ARS Claims Italy 4,000 USA 6,000
AUSOM (Ajou Univ. School Of EHR Korea 2,610 L 20
Medici USA 40,670
edicine) ling USA 107970
BTRIS EHR/CTDMS USA 500} information system;  USA 100
Clinical Practice Research Datalink (CPRD) EHR UK 11,560laims
CMSMedicare (Synthetic PUF) Claims USA 2,000 information system  USA 111
DARTNet Institute: CER2 Study Clinical — 30 organizations USA 1,3002l information system; USA 100
Department of Veterans Affairs EHR T - _Ila.ln;s H ‘ i S0
information system;
Flatiron ek * 64 databases from 84 i
HCUP NIS Clain organizations USA 500
incer Registr USA 2,000
< B . 12°'| 6*" o} o §|‘II‘ = USA 2,011
IMS Ambulatory EMR EMR AV L O o ’
IMS Ambulatory EMR - Canada EMR 177H E‘ TaS'WE‘” 2'088
USA 1
IMS Ambulatory EMR linked claims Clain a .
, "o 1215%HH outside of US UK 10,000
IMS Disease Analyzer - France Clain USA 121,850
IMS Disease Analyzer - Germany Claims Germany 8,875
IMS Oncology Analyzer - France Survey France 4.2 USA 9,250
IMS Oncology Analyzer - Germany Survey Germany 6 USA 17,340
IMS Oncology Analyzer - Spain Survey Spain 4tal) Germany 4,000
IMS Oncology EMR EMR us 2,059 USA 2,200
. . USA 1,400
IMS Pharmetrics Plus Claims USA 105,009 USA 4.100
Indiana Network for Patient Care HIE USA 11,900 USA 2,200
Intermountain EHR USA 1,125 USA 3,000
Japan Medical Data Center (JMDC) Claims Japan 287075'N8 USA 4.7
MEPS Survey USA itient+Billing) USA 2,400

NHANES Survey USA 72 USA 23,327
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Condition Prevalence

ial hypertension

Candition Prevalence

0-9 10-19 20-29 30-39

Prevalence Per 1000 People

Age Decile

40-49 50-59 60-69 70-79 80-82 90-99

o e En
Year of Observation

| Candition Prevalence by Manth

Prevalence per 1000 People

Conditions by Type
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Malignant tumor, Breast wee T Malignant tumor, Breast
4 ’
EL (ver 16.050.010) =< o) | iD_16 ol OrCc O AH ir
- O C ’ o1l = 37
Sonditions -T- Conditions
Condition Prevalence Condition Prevalence
Treemap Table Treemap Table
Search: |breast Show / hide columns search: |breast Show / hide columns
soc HLT SNOMED Person Count Prevalence Records per Person soc HLT SNOMED Person Count y Prevalence Records per Person
NA NA Benign tumor of breast 27,261 1.20% 3.61 NA NA Inflammatory disorder of breast 11.296 1.00% 203
NA NA Primary malignant neoplasm of breast 5,920 0.26% 28.90 NA NA Fibrocystic disease of breast 7,569 0.67% 2.06
NA NA Fibrocystic disease of breast 2,968 0.13% 276 NA NA Fibroadenosis of breast 7.164 0.64% 165
NA NA Breast finding 1671 0.07% 276 NA NA Primary malignant neoplasm of breast 4701 0.42% 29.01
NA NA Primary malignant neoplasm of breast upper outer 1,539 0.07% 544 NA NA Solitary cyst of breast 3,405 0.30% 149
quadrant
Showing 6 to 10 of 39 entries (filtered from 5,989 total entries) Previous 1 2 3 4 9 .. 8 Next
Showing 1 to 5 of 34 entries (filtered from 5,156 total entries) Previous | 1 | 2 3 4 5 6 7 Next
Primary malignant neoplasm of breast
rimary malignant neoplasm of breast
Condition Prevalence
Condition Prevalence
; —MALE _ FEMALE Age Decile
__MALE _ FEMALE Age Decile
0-9 10-19 20-29 30-39 40-49 50-58 60-69 70-79 80-89 90-99
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Malignant tumor, liver

\MEL (ver 16.050.010)

Data ¢ }r// Achilles

Malignant tumor, liver

Data Sources « F

s H o OrH L= NHID_16 o Ll OFH AH= =
Conditions o
' Oo Lo o= Ll
Condltion Frevalence Condition Prevalence
Treemap | Tabke Treemap Table
Search: |liver sho
search: [liver cell | show /hide colurns
soc HLT SNOMED Person Count y Prevalence Records
soc HLT SNOMED Person Count y Prevalence Records per Person
NA NA Disease of liver 23233 1.02%
NA NA Steatosis of liver 13,677 060% NA NA Liver cell carcinoma 10,941 0.97% 8.74
A L fLoxic TV, 205 W TN oS AN I OS5, Of Ve SO 030% Showing 1to 1 of 1 entries (filtered from 5,989 total entries) Previous 1 Next
NA NA Inflammatory disease of liver 6,598 029%
NA NA Liver cell carcinoma 9,944 0.24%
Showing 1 to 5 of 45 entries (fitered from 5,156 total entries) Previous 1 2 3 4 5 Liver cell carcinoma
Condition Prevalence
Liver cell carcinoma .
__MALE _ FEMALE Age Decile
Condition Prevalence
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Drug Prevalence Prevalence
Treemap Taoke: Table
Search: |pyrimidine analogues Sh e columns search: [Pyrimidine analogues Show [hide columns
ATC1 ATC 5 RxNorm Person County  Prevalence Records per Person ATC 1 ATC S RxNarm Person County  Prevalence Records per Person
ANTINEOFPLASTIC AND Pyrimidine analogues  Fluorouracil 50 MGML Injectable Solution 6,049 0.27% 58.52 INTINEOPLASTIC AND Pyrimiding analogues  Fluorouracil 50 MG/ML Injectable Solution 5.087 0.45% 1418
IMMUNOMODULAT ING MMUNOMODULATING
AGENTS (GENTS
ANTINEOPLASTIC AND  Pyrimidine analogues  Tegafur 1,999 0.09% 7.44 NTINEDPLASTIC AND  Pyrimidine analogues  capecitabine 500 MG Oral Tablet 1,200 0.11% 7T
IMMUNOMODULATING MMUNOMODULATING
AGENTS GENTS
ANTINEOPLASTIC AND  Pyrimidine analogues  capecitabine 500 MG Oral Tablet 1468 0.07% 15.60 NTINEOPLASTIC AND  Pyrimidine analogues  gemeitabine 1223 011% 1485
IMMUNOMODULATING UMUNOMODULATING
AGENTS GENTS
ANTINEOPLASTICAND  Pyrimidine analogues  gemcitabine 1,302 0.08% 28.93 NTINEOPLASTIC AND  Pyrimidine analogues  capecitabine 150 MG Oral Tabiet 762 0.07% 503
IMMUNOMODULATING MMUNOMODULATING
AGENTS (GENTS
ANTINEDPLASTICAND  Pyrimidine analogues  capeciiabine 150 MG Oral Tabiet 844 0.04% 13.41 NTINEOFLASTIC AND  Pyrimidine analogues  Cylarabine 20 MG/ML Injectable Solution a2 0.00% 274
IMMUNOMODULATING MMUNOMODULATING
AGENTS (GENTS
Showing 110 5 of 8 entries (fitered from 1,784 Lolal entries) Previous | 1 | 2 et wdng 110 5 of 8 entries (filered from 2,725 Lolal entries) Previous | 1 | 2 ext
Fluorouracil 50 MG/ML Injectable Solution aracil 80 MGML Injectable Solution
Drug Prevalence Prevalence
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Procadurs Pravalance

Systematic Nomenclature of Medicine - Clinical Terms (IHTSDO) 67716003: Epidural injection of anesthetic substance, therapeutic. caudal, continucus
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Welcome to ATLAS O} EE2IA: MO Z QS BAIAE ==

ATLAS is an open source application developed as a part of OHDS! intended to provide a unified interface to patient level data and analytics

& The ATLAS user guide can be found here.

Getting Started

Begin periorming research by defining the group of people you intend to study

Search the different ontologies used to describe patient level data around the world
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F Software — OHDS ¢ / @) ATLAS x %\ @ Ithan Elementary Schoc

<« C' | [O www.ohdsi.org/web/atlas/#/cohortdefinition/343 e 3 9 =

& conort

# Home eMERGE PheKE Type 2 Diabetes phenotype algorithm (Morthwestern University) oldVv3

£ Data Sources

Definition Concept Seis Generation Reporting Explore

Q. Vocabulary

™ ConceptSets Description:

& Cohoris As detailed at hitps:/phekb.org/phenotypeftype-2-diabetes-mellitus

& Profiles 1L HE” |A|O‘| | Ol A} |A|
= EmEmEmE =10 A0l E BeAS
— OF O KEX 74 AH A

£ Configuration Primary Criteria |—I-_E I =1 |—-I o O

# Feedback People having any of the following: | Add Primary Event Filters... -

B - _ Delete Filter
a condition occurrence of| T2DM Diagnosis v ﬁ Add Filter... -

Delete Filter
a drug exposure of| T2DM Prescriptions | Add | Add Filter... -
with continuous observation of at Ieast days before and days after index
Limit primary events to: | all events T | [perperson.

Limit final cohort results to: | all events T | [pEer person.

Additional Criteria
For people matching the Primary Events, include:

People having | any ¥ | ofthe following criteria; | Add Mew Criteria... -

People having | all ¥ |ofthe following criteria; | Add New Criteria... d Delete Group

with | atleast * || 1 v || using all | occurrences of. Leoli

a condition occurrence of T2DM Diagnosis ¥ ﬁ Add Filter... - 25

occurring hetween days | Before » and days | After v |index



F Software — OHDSI ¥/ @) ATLAS

x '\ @ Ithan Elementary School X

o

C'  [O www.ohdsi.org/web/atlas/#/cohortdefinition/343

Ik o

S
ur

a condition occurrence ef| T2DM Diagnosis v |m

accurring between days | Before v |and |All w | days | After ¥ |index

Or people having ofthe following criteria: = Add New Criteria...

with | atmost ¥ |0 ¥ || using all |occurrences of:

a condition occurrence ef| T1DM Prescriptions r |m

occurring between days | Before * |and |All w | days | Afler ¥ |index

-

| - |

And people having ofthe following criteriz X|_I I:|_|- DO:I OF =
-
(@)

=
with | atleast ¥ |[1 v || using all |occurrences of. DH —Cl)— % Il:ll-
an ohservation ef| HA1c Lab Results ¥ |m

X with Value as Number | Greater or Equal To v |[6.5 |

occurring between | All w | days | Before v |and [All » deyeindex

orwith | atleast v || 1 v || using all | occurrences of.
an observation ef| Random Glucose Lab Results ¥ |m
¢ with Value as Number | Greater Than v (200

occurring between | All w | days | Before v |and [All » deyeindex

orwith | atleast v || 1 v || using all | occurrences of.
an observation ef| Fasting Glucose Lab Results ¥ |m
¢ with Value as Number | Greater or Equal To ¥ || 125

occurring between | All w | days | Before v |and [All » deyeindex

Or people having ofthe following criteria: = Add New Criteria...

Add Filter...

Add Filter...

Add Filter...

Add Filter...

Delete Group

Delete Filter

Delete Filter

Delete Filter

Deleis Group
[ ———
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& Cohort

# Home

eMERGE PheKB Type 2

betes phenotype algorithm (Northwestern Ui Copy
£ Data Sources

Q. Vocabulary Definiion  ConceptSels  Generation ~ Reporting  Explore BN
™ Concept Sefs Print Friendly m
3 Cohorls People having any ofthe Tollowing:

6

& Proiles « @ condition occurrence of T2DM Diagnosis
« adrug exposure of T2DM Prescriptions’

= Jobs
Qg Configurafion

For people matching the Primary Events, include:
People having any ofthe following criteria:

¥ Feedback

« People having all of the following criteria:
6

atleast 1 occurrences of a condition occurrence of T2DM Diagnosis
occurring between all days Before and all days After index

and atleast 1 accurrences of a drug exposure of T2DM Prescriptions’
occurring between all days Before and all days After index

And people having all of the following criteria:
= atleast 1 occurrences of a drug exposure of T2DM F'rescriptionsT
occurring between 0 days Before and 0 days Afterindex
= and at most 0 occurrences of a drug exposure of TIDM
Prescriptions?
occurring between all days Before and 1 days Before index
« Orpeople having all of the following criteria:
6

atleast 1 occurrences of a condition occurrence of T2DM Diagnosis
occurring between all days Before and all days After index
7

and at most 0 occurrences of a drug exposure of T2DM Prescriptions
occurring between all days Before and all days After index
4

and at most 0 occurrences of a condition occurrence of T1DM Diagnosis
occurring between all days Before and all days After index

And people having any of the following criteria:

= People having all ofthe following criteria:

= atleast 1 occurrences of a drug exposure of TIDM

F’rescnptiuns5
occurring between all days Before and all days After index
and at least 2 distinct occurrences of a condition occurrence
of T2DM Diagnusws‘5
occurring between all days Before and all days After index

= Orpeople having all of the following criteria:
= atmost 0 occurrences of a condition occurrence of T1DM

Prescriptions?
occurring between all days Before and all days After index

= And people having any ofthe following criteria:
= atleast 1 occurrences of an observation of HATc Lab

Results?

= with value as number == 6.5
occurring between all days Before and all days After
index
or at least 1 occurrences of an observation of Random
Glucose Lab Results3

= with value as number = 200
occurring between all days Before and all days After
index
or atleast 1 occurrences of an observation of Fasting
Glucose Lab Results!

= with value as number == 125
occurring between all days Before and all days After
index

« Orpeople having all of the following criteria:
o atleast 1 occurrences of a drug exposure of T2DM F'rescriptionsT
occurring between all days Before and all days After index
o And people having any of the following criteria:
. atleast 1 occurrences of an observation of HA1c Lab Resulis®
= With value as number >= 6.5
occurring between all days Before and all days After index

et laant 4 Aeel irrancan ~Fan ~learmebinmn ~FDamAdrm Chiienes | ok

with continuous observation of atleast 0 days prior and 0 days after index, and limit primary events to: all events per person.

SIAtEE A R/

OfSctL: 240 22t &t

s

Results®
= with value as number > 200
occurring between all days Before and all days After index
= oratleast 1 occurrences of an observation of Fasting Glucose Lab

Results'
= with value as number >= 125
occurring between all days Before and all days After index

o And people having all of the following criteria

’|s

« atleast 1 occurrences of a drug exposure of T2DM F’rescrrptlons7
occurring between 0 days Before and 0 days After index
= and exactly 0 occurrences of a drug exposure of T1IDM

F’rescrlpnons5
occurring between all days Before and 1 days Before index

Limit cohort expression results to: all events per person.
Appendix 1: Concept Set Definitions

1. Fasting Glucose Lab Results

A FEEET

Conceptld Concept Name Domain Vocabulary Excluded Descendants Mapped
3037110 Fasting glucose [Mass/volume] in Serum or Plasma MeasurementLOINC NO YES NO
2.HA1c Lab Results
Conceptld Concept Name Domain Vocabulary Excluded Descendants Mapped
3004410 Hemoglobin A1c (Glycated) MeasurementLOINC NO YES NO
3005673 Hemoglobin A1c/Hemoglobin total in Blood by HPLC MeasurementLOINC NO YES NO
3003309 Hemaoglobin A1c/Hemoglobin total in Blood by Electrophoresis MeasurementLOINC NO YES NO
3007263 Hemoglobin A1c/Hemoglobin total in Blood by calculation MeasurementLOINC NO YES NO
3. Random Glucose Lab Results
Conceptld Concept Name Domain Vocabulary Excluded Descendants Mapped
3000483 o ssivolume] in Blood MeasurementLOINC NO  YES NO
3004501 Glucose lab MeasurementLOINC NO YES NO
4. T1DM Diagnosis
Conceptid Concept Name Domain Vocabulary Excluded Descendants Mapped
201254 Type 1 diabetes mellitus Condition SNOMED NO YES NO
5. T1DM Prescriptions
Conceptild Concept Name Domain y D Mapped
19122121 Insulin Drug RxNorm NO YES NO
4285892 Insulin Drug SNOMED NO YES NO
1517998 Pramlintide Drug RxNorm NO YES NO
6. T2DM Diagnosis
Conceptld Concept Name Domain Vocabulary  Excluded Descendants Mapped
201826 Type 2 diabetes mellitus Condition SNOMED  NO YES NO
7. T2DM Prescriptions
Conceptld Concept Name Domain Vocabulary Excluded  Descendants Mapped
1530014 Acetohexamide Drug RxNorm NO YES NO
1597756 glimepiride Drug RxNorm NO YES NO
1502809 Tolazamide Drug RxNorm NO YES NO
1594973 Chlorpropamide Drug RxNorm NO YES NO
1560171 Glipizide Drug RxNorm NO YES NO
1559684 Glyburide Drug RxNorm NO YES NO
1516766 repaglinide Drug RxNorm NO YES NO
1502826 nateglinide Drug RxNorm NO YES NO
1503297 Metformin Drug RxNorm NO YES NO
1547504 rosiglitazone Drug RxNorm NO YES NO
1525215 pioglitazone Drug RxNorm NO YES NO
1515249 troglitazone Drug RxNorm NO YES NO
1529331 Acarbose Drug RxNorm NO YES NO
1510202 miglitol Drug RxNorm NO YES NO
1580747 sitagliptin Drug RxNorm NO YES NO
1583722 exenatide Drug RxNorm NO YES NO
8. Unnamed Concept Set
Conceptid Concept Name Domain Vocabulary Excluded Descendants Mapped
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and Restrict to people having events matching any of the following criteria. Events must start within bracketed period [ ="}
relative to index date, Lines and arrows represent required duration of these events.

-1.0 g 0.8 0.7 0.5 0.5 -0.4 0.3 0.2 0.1 0.0

Ay of "'-......__,,,___.........------.....__'__ smmsmmessssus Y L
At least 1 occurrence L]

or "'---....__,,,___.........------....._.__ CesmmsrEseseaus R L |

BQII:7|% el '

At least 1 occurrence

or """l----....__,...__.......------------u-'lI--..|I|I """ ----.,..._,."__....--"'

At least 1 occurrence ®

or Restrict to people having events matching all of the following criteria. Events must start within bracketed period (') relative to index date. Lines and arrows
represent required duration of these events.

All of

-1.0 g 0.8 0.7 0.5 0.5 -0.4 0.3 0.2 0.1 0.0
drug: T2DM
Prescriptions At least 1 occurrence ®

and Restrict to people having events matching any of the following criteria. Events must start within bracketed period (=] relative to index date, Lines and
arrows represent required duration of these events.

-1.0 0.8 0.8 0.7 0.8 0.5 0.4 0.3 0.2 0.1 0.0

Any of ohservation: HATc e iassssssssssmssssamsssaesrnsrna,,  amessssssses R —— L |
-5 Results At least 1 ::ccurrence ®

or chservation: Random "‘---.......,._...........------....._,__1 L ssmsmmsssssss R ———— L |
Clucose Lab Results At least 1 ::ccurrence L

or chservation: Fasting ""---...............---------------...,__ saadzazssuzEazs ShassEmsnsmsasanEmanEs?t
Clucose Lab Results At least 1 ::ccurrence L

and Restrict to people having events matching all of the following criteria. Events must start within bracketed period (=" relative to index date. Lines and

arrows represent required duration of these events.
-1.0 0.8 0.8 4.7 0.6 0.5 0.4 0.3 0.2 01 0.0

All of drug: T2DM L
Prescriptions At least 1@ccurren

and drug: T1DM

Prescriptions
P fero occurrences ]



ATLAS & Conhort

Home

Data Sources

Definition Concept Seis Generation Reporing

Explore Export

Vocabulary

Profiles

CREATE TABLE #Codesets (

Jobs codeset id int NOT NULL, it 2H C = AHA]
t id bigint NOT NULL _E:L = o= X|-o =
Configurafion concept_id Bign

Feedback

INSERT INTO #Codesets (codeset_id, concept_id)
SELECT @ as codeset_id, c.concept_id FROM (select distinct I.concept_id FROM
(
select concept_id from @cdm_database_schema.COMCEPT where concept_id in (281254)and invalid reason is null
UNION select c.concept_id
from @cdm_database_schema.CONCEPT c
join @cdm_database_schema.CONCEPT_ANCESTOR ca on c.concept_id = ca.descendant_concept_id
and ca.ancestor_concept_id in (201254)
and c.invalid_reason is null

) I
) G
INSERT INTO #Codesets (codeset_id, concept_id)
SELECT 1 as codeset_id, c.concept _id FROM (select distinct I.concept_id FROM
(
select concept_id from @cdm_database_schema.CONCEPT where concept_id in (281826)and invalid _reason is null
UNION select c.concept_id
from @cdm_database_schema.CONCEPT c
join @cdm_database_schema.CONCEPT_ANCESTOR ca on c.concept_id = ca.descendant_concept_id
and ca.ancestor_concept_id in (201826)
and c.invalid reason is null

30
) I
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&R Estimation
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& Configuration
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& Profiles

Headache (69)
Spinal stenosis (68)

Menopausal syndrome (67)

Triazolam 0.25 MG Oral Tablet (64)
Zolpidem tartrate 10 MG Oral Tablet (35)

Idicpathic peripheral autonomic neuropathy
(48)

Imitable bowel syndrome (47)
Steatosis of liver (47)

Gastric ulcer without hemorrhage, without
perforation AND without obstruction (43)

Menopausal and postmencpausal disorders
(41)

Gastroduodenitis (40)

Other drugs for peptic ulcer and gastre-
oesophageal reflux disease (GORD) (39)

Sleep disorder (39)
Amnesia (38)
Serum specimen (38)

Gastroesophageal reflux disease without
esophagitis (36)

Labyrinthine disorder (36)

Zolpidem tartrate 12.5 MG Extended Release
Qral Tablet (33)

Metabolic disease (34)

4 FEMALE | 4349 events | Age 56 at index
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Application for
Epidemiological Geographic
Information System (AEGIS)

Contributors: Jaehyeong Cho, Seng Chan You,
Kyehwon Kim, Min-seok Jeon, Rae Woong Park



AEGIS

Outcome Cohort

2017071401 h

Target cohort

Select Windows
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® Level3
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Utilization of AEGIS UI
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Korean OHDSI network: 18
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N H I ‘ National Health

Insurance Corporation

OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS
H I RA HEALTH INSURANCE
REVIEW & ASSESSMENT SERVICE
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KOREA UNIVERSITY GURO HOSPITAL
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KOREA UNIVERSITY ANSAN HOSPITAL

+
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Wonju Severance Christian Hospital

AdUggA

WONKWANG UNIVERSITY HOSPITAL
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CDM Conversion Status

* Conversion completed: 4 institutions
* Ajou University Hospital: 2.3M, 23 years EHR
e Gachun Gil University Hospital: 2M, 10 years EHR
* Kangwon National University Hospital: 0.5M, 10 years EHR
* NHIS: 2M, 12 years, Claim + regular health exam (2018: 51M, 12 years)

* Conversion in progress 14 institutions
» By the end of 2017: 2

* Samsung Medical Center

* Wonkwang University Hospital
* Wonju Severance Hospital

» By the end of 2018: 14

* Chonbuk National University Hospital
* Yonsei Unviersity Severance Hospital

e Korea University Anam Hosital
e Korea University Guro Hospital
* Korea University Ansan Hospital

* Gangdong Sacred Heart Hospital
* Hanyang University Hospital
* Ehwa Unviersity Mokdong Hospital

* Ehwa Unviersity Magok Hospital
* Cha University Hospital

2 om f eem & =



Activity in Korea

* Leadership meeting
* Bimonthly

* Leaders in charge of CDM for each
hospital

* Important decisions and policy-
related issues

* Engineer meeting
 Biweekly, TC (current 9th)

* EHR experts from participating
hospitals

* Discuss all the technical issues during
CDM conversion

46



Activity in Korea

e Open forum
* Monthly, 3 hour lecture

* Agenda
* Introduction to OHDSI and CDM
* OMOP CDM Structure

« OMOP CDM Vocabulary/ vocabulary
mapping

* Tools for OMOP CDM

* ETL process

Research Experience using OHDSI Network I
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: Délai de grace pour un médicament
Crude rate ratio 95% CI p Value .
aux graves effets secondaires

Overall population e Monde : - Mis & jour le 16t

Olmesartan 2.34 (1.64 to 3.32) <0.0001 Panl Benkin

Other ARBs 0.77 (0.57 to 1.04) 0.09 Abonnez vous & partir de 1 € -
Treatment duration <1 year i

Olmesartan 0.71 (0.36 to 1.39) 0.32

Other ARBs 0.57 (0.37 to 0.86) 0.007
Treatment duration 1-2 years

Olmesartan 3.44 (1.73 t0 6.82) 0.0004

Other ARBs 1.02 (0.55 to 1.89) 0.95
Treatment duration >2 years

Olmesartan 10.09 (4.80 to 21.20) <0.0001

Other ARBs 1.66 (0.80 to 3.48) 0.18
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AHEN 4. 0|4 ABO| L2 AL £Y
L XISl Ol & =
=HAIEES| A2 feE: =4
Al'H 24 C|xjQl
~H| DA SHAIZENAIE RS E vs. ACE QXA AR 2SS E
-FH A4S AME T TES TCH
-t B ol MY 0K
- BN R EH S 1000 E Z 2 EXLE oM = HES
2 79} dRIE E S71oLX| 22
SEM AR A7 88
RISt Matched patients (n) 22 2/d=(/1000) |Rate ratio (95% Cl)
Olmesartan 20,395 0.22 0.99 (0.24-4.05)
ACEi 20,395 0.26 1.00
0 XE (A BEY X2 24 Basson et al., 2015)

Table 3 Crude and adjusted rate ratios of hospitalisation with a discharge diagnosis of intestinal malabsorption over time (ref: ACEI)

Crude rate ratio

95% Cl

p Value

Adjusted rate ratio

95% ClI

p Value

Overall population
Olmesartan

2.34

(1.64 to 3.32)

<0.0001

2.49

(1.73 to 3.57)

51

<0.0001
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Comparison of combination treatment in
hypertension

Objective: The goal of this protocols is conducting comparative effectiveness research to establish
evidences for optimal anti-hypertensive combination strategies among patients without cardiovascular
outcome from various databases across world.

Rationale: High blood pressure is the leading global burden of death and disability. Extensive evidences
support the beneficial effects in tight control of blood pressure. Since monotherapy is often insufficient or
slow to reach blood pressure target quickly, combination therapy is recommended as the first-line
treatment for selected patients with hypertension by the recent guideline to reduce cardiovascular risk.
Retrospective observational studies and meta-analysis have suggested that initial combination
hypertensive treatment confers decreased risk for cardiovascular events than monotherapy. Cnly a few
randomized clinical trials, howewver, have directly compared the effects of different regimens of
combination. In addition to limited number of evidences from head-to-head comparison, baseline high risk
for cardiovascular outcome and previous history of anti-hypertensive medication of participants also make
the findings from RCTs difficult to apply to clinical practice. To the best of our knowledge, real-world
comparative effectiveness research comparing the various regimens of combination treatment in patients
with essential hypertension has not been conducted until now.

Project Lead(s): Seng Chan You, MD, Ajou University, Korea Sungjae Jung, BE, Ajou University, Korea
Sungha Park, MD, Yonsei university College of Medicine, Korea Rae Woong Park, MD, PhD, Ajou
University, Korea

Coordinating Institution(s): Ajou University, Korea

Additional Participants:

Full Protocol: & Word doc for the protocol

Media Manager Sitemap



Comparison of combination treatment in
hypertension

* Head-to-head comparison of the mortality risk of
combination anti-hypertensive regimens among
patients without high risk for cardiovascular event

ACEi/ARB (A)

Calcium channel blocker (C)

Thiazide diuretics (D)

ACvs AD

ACvs CD

AD vs CD

* Data: Korea National Health Insurance sample cohort
database (n =1 M, 2002-2013)

* N=14,098, follow-up duration: 5.31 + 3.12 yrs
* Primary Outcome: All-cause mortality



Survival probability

Result: Primary endpoint (All-cause mortality)

— A+C = A+D - C+D = A+C - C+D = A+D

00 1250 .“"H 1750 200C e LW - ’ 0 250 500 50 1000 1250 1500 175C 200 225 250 2 000 1250 0 250 500 50 000 250 1500 1750 200
Time in days Time in days Time in days
Number at risk Number at risk
Trealed 4,749 4,158 3,644 3074 2175 1870 1541 1208 975 830 651 546 Treated 1,738 1,640 1,551 1,4621,220 1,112 999 854 723 625 504 404 302 193 Treated 2,381 2,268 2,164 2,062 1,797 1,671 1,548 1,374 1,212 1,049 860 689 485 300
Comparator 4,748 4,208 3665 3,203 2,514 2,143 1,774 1,387 1,083 904 740 586 Comparator 1,738 1,654 1,565 1,448 1,180 1,077 971 846 746 640 521 441 337 235 omparator 2,379 2,274 2,154 2,005 1,729 1,643 1.494 1,357 1,238 1,083 909 731 520 358

P =0.465 P =0.465 P=0.478

Active dr Comparator 5 i gl
group after

ug group  group e
A+C A+D 4751 4751 1.11 0.84-1.49 0.465

C+D A+C 1739 1739 1.03 0.71-1.33 0.465
C+D A+D 2382 2382 1.09 0.85-1.41 0.478

# of comparator group

0,
after matching HR 95% Cl P value

There is no difference in mortality between dual
combination of anti-hypertensive medication



Conclusion

* There is no differences in reduction of
mortality between anti-hypertensive
dual-combination regimens in a
population without previous cardiovascular

outcomes

* There is no difference in reduction of stroke,
myocardial infarction, heart failure, or
cardiovascular death among dual-combination
regimens

» We're recruiting international data partners who
will run our analytic code on their DB and share
the results



X S =2 =2t (Best Evidence Generation)
OHDSI 207, Bethesda, USA, Oct 17-20, 2017

Comparison of combination
treatment in hypertension




Hi Chan:
You did a great job presenting at the OHDSI Symposium.

| just got internal OO0 permission to participate in your
study, so we are set to go.

| suspect we should have sufficient information in a few
different US databases (Truven CCAE, Truven MDCR,
Optum SES), in the IMS Germany and JMDC databases.

We could consider applying for ISAC approval to use
CPRD for UK EHR.



Greetings and congrats on your award.

I'd like to join. I'm at the Univ of 0O0O. We have not
completed our medication mappings to OMOP- and
obviously this will need to be done. Do you have an
expected date that the data pull?

I'm also with the OO0 Medical Centers, and I'll solicit
their involvement too.



Learning Effective Clinical Treatment
Pathways for Type-2 Diabetes

Rohit Vashisht, PhD'; Kenneth Jung, PhD*; Alejandro Schuler, MS'; Juan M Banda, PhD*; Rae Woong Park, MD, PhD%3; Sanghyung Jin, MS?; Li
Li, MS, MD?; Joel T. Dudley, PhD?; Kipp Johnson, MD, PhD*; Mark Shervey PhD*; Hua Xu PhD>; Yonghui Wu PhD®; George Hripcsak, MD, MS’;
Peng Jin, MS’; Mui Van Zandt BS8; Anthony Reckard BS®; Christian Reich, MD2; James Weaver MPH, MS®°; Patrick Ryan PhD'%1! and Nigam
H. Shah MBBS, PhD**

1. Center for Biomedical Informatics Research, Stanford University School of Medicine, Stanford, California, USA. 2. Department of
Biomedical Informatics, Ajou University School of Medicine, Suwon, Gyeonggi-do, Republic of Korea. 3. Department of Biomedical Sciences,
Ajou University Graduate School of Medicine, Suwon, Gyeonggi-do, Republic of Korea. 4. The Institute of Next Generation of Healthcare,
Icahn School of Medicine at Mount Sinai, New York, USA. 5. School of Biomedical Informatics, The University of Texas Health Science Center
at Houston, Texas, USA. 6. Deaprtment of Health Outcome and Policy, College of Medicine, University of Florida, Gainesville FL, USA

7. Department of Biomedical Informatics, Columbia University, New York, USA. 8. QuintilesIMS. 9. Observational Health Data Sciences and
Informatics (OHDSI), New York, NY, USA. 10. Janssen Research and Development, Raritan, New Jersey, USA. 11. Department of Biomedical
Informatics, Columbia University, New York, USA

The slides provided by Nigam Shah, Center for Biomedical Informatics Research, Stanford
University School of Medicine



* Objectives: To identify which drug class among
sulfonylureas, DPP4 inhibitors, and
TZD(thiazolidinediones), is most effective at
reducing HbAlc for T2D patients who were
uncontrolled with biguanides alone.

* Design: Retrospective propensity-matched new-
user cohort study across seven sites.



Study design

Cohort Construction based on a Single Patients Medical Record

Sulfonylurea as
second prescription

Biguanide as
. initial prescription
observation
start T

index date

................ | minimum 90 days gap

a) Should have one mention

of T2D

b) Should not have any mention

of T1D

c) Should not have any prescription
of Insulin

Alpha-Glucose, DPP4-Inhibitors, Thiazolidinediones,
SGLT2, Glucagons, Meglitinide
observation

T end

censor if patient switched to any of the drug above

outcome HbAlc or,

myocardial Infraction or,
kidney disorder or,
eye disorder



Data Sources

Data Source . Time Time Total
Patients Female Male
(Site) Start End Time
linical Data Wareh
AN R T 2,307,445 54.38% 45.45% 2007 2017 10 Years
(Stanford)
e (i) WETEEES 1,041,454 56.14% 43.79% 1979 2014 35 Years
(Mt Sinai)
Clinical Data Warehouse
(Columbia University Medical C 5,405,830 55.96% 43.76% 1985 2016 31 Years
enter)
Cerner Health Facts
(UT School of Biomedical Infor 49,826,219 54.59% 45.41% 1999 2014 15 Years
matics)
Milselieel et Eartireiny (el 32,145,904 56.77% 43.19% 1992 2016 25 Years
ntilesIMS)
Z?&'SC)"‘" Cleingsy Fries {OUTEL 9,949,909 52.33% 47.10% 1997 2016 19 Years
AUSOM
(Ajou University School of Med 2,275,118 48.00% 52.00% 1994 2015 21 Years

icine)

Total Patients

103,851,879




Learning Effective Treatment Pathways from Observat
ional Data: Analysis of over 103 million patients in 4 Countries

C
’ Healthcare System

p
' » Stanford Health Care

Mt. Sinai Gather Results
Columbia University Medical Center  -------..» BVEEFGEIEHS
prenneee > Cerner Report Findings

Quintiles France
Quintiles Germany
Ajou University South Korea

Study Design

and Implimentation
on One of the Healthcare
System

... FXOHDSI

ol T

COE F H ) K !

Healthcare System Treatment Pathways Matched Patients Drug Efficacy
Electronic Health G
Records of patients in Tlme-tO-UE\fent
Common Data Model - pos Drugs | Disease | Procedure Treatment Cohort HbAlc < 7%
U riE I treatment A Occurence of Myocardial
Treatment Cohort P Infarction, Kidney or Eye
N drug A N\ 4 i
g N Match s related disorder
Drug| Disease
Procedures \ .
‘ Comparator Cohort Meta-Analysis

Comparator Cohort  across healthcare
treatment B SYStEmS

drug B Pn



Replication at Other Sites & Meta-Analysis

Myocardial Infarction

G Treatment Cohort Comparator Cohort

Biguanide-to-DPP4-Inhibitors

Source RR (95% CI)
Kidney Related Disorders
Ajou-Univ 1.00 (0.24-4.23) H Treatment Cohort Comparator Cohort
t f Biguanide-to-DPP4-Inhibitors
Source RR (95% Cl)
Cerner 0.93 (0.55-1.57) Eye Related Disorders
I Treatment Cohort Comparator Cohort
Cerner 1.15 (063-211) ’_ | ny Biguanide-to-DPP4-Inhibitors
Columbia 1.06 (0.53-2.12) Source RR (95% CI)
T 0.60 (0.12-2.45) Columbia 1.11 (0.45-2.80) ——
Ajou-Univ 3.75 (1.36-13.15)
IMS-Germeny 0.89 (0.58-1.36) IMS-France 0.33 (0.05-1.45) ————
Cerner 1.30 (0.57-3.05) —T—
MEsinal E2UlU el io) IMS-Germeny  0.57 (0.39-0.82) —e—
Columbia 0.75 (0.25-2.16) ; L 2
Summary 1.01 (0.81-1.27)
Mt-Sinai 1.40 (0.88-2.26)
IMS-Germeny  0.76 (0.51-1.12) ——
i Summary 0.90 (0.56-1.47) |—]
Mt=Sinai L.80 Mt-Sinai 1.10 (0.67-1.83) —lo——i
Summary 1.10 (0.71-1.70) —1—
Summary 0.83 \v.rv vz
0.25 0.5 1

0.25 0.5

RR



Conclusion

 DPP4-Inhibitors appear to be effective in reducing H
bAlc of T2D patients, compared to SU or TZD.

* No difference in preventing events related to myoca
rdial infarction, kidney- and eye-related disorders be
tween DPP4, SU and TZD.

 OHDSI platform enables us to perform large-scale ob
servational studies and assess their reproducibility.

* |f you have your data in OHDSI format then we invite

you to participate in this study.



CDM for genetics (G-CDM)

Dimensional expansion of data in
OMOP-CDM

Seng Chan You,
Seojeong Shin




Sequencing table (1)

No| Column Name Da:)aeTy Table$Column
1 | sequencing_id VAEFSH <Primary Key> A unique identifier for each sequencing.
2 | person_id INT d:l;orelgn Key> A foreign key identifier to the Person for whom the Sequencing information is recor
3 | specimen_collecting_date DATE | The date the specimen was obtained from the Person.
4 | specimen_id <Foreign Key> A foreign key identifier to the Specimen for which the Sequencing information is re
corded.
5 | procedure id INT <Foreign Key> A foreign key identifier to the Procedure for which the Sequencing information is re
corded.
6 | note id INT d<F0re|gn Key> A foreign key identifier to the Note for which the Sequencing information is recorde
. Sequencer machine information (lllumina Hiseq 2500, Thermo Fisher lon Torrent, lllumina MiSeq
7 | device INT etc))
8 | library_preparation INT Information about the preparation method for sequencing library (ex: SureSelectXT)
9 | target_capture INT Information about the capture method of Exam and Targeted region (Amplicon, probe capture etc.)
10 | read_type INT Information about the method of reading sequence (Single-end, Paired-end etc.)
VARCH :
11| read_length Information about the length of Read (101 bp, 35-250 bp etc.)

AR




Sequencing table (2) continued

No | Column Name DataeTyp Table$Column
12 | alignment_tools INT Information about the name of Alignment tool and it’s version (ex: BWA-MEM 0.7.12)
13 | variant_calling_tools INT Information about the name of Variant calling tool and it’s version (ex: GATK 3.5, SAMTools 1.3.1)
14 | annotation_tools VARFSHA Information about the tool used to Annotation (ANNOVAR, SnpEff 4.3, Ensembl v74 etc.)
. VARCHA . . .
15 | annotation_databases R Information about the Database used to Annotation (GnomeAD, ClinVar etc.)
16 | chromosome coordinate INT System for numbering the chromosomes (0-based, 0-based half open, or 1-based coordinated sys
- tem etc.)
VARCHA . .
17 | type_of _sample R Express the type of specimen by Standard Preanalytical Code (SPREC) V2.0
18 | source class VARCHA | Express genetic source of patient’s specimen by 7 categories; 1) germline, 2) somatic, 3) prenatal/
- R fetal, 4) likely germline, 5) likely somatic, 6) likely prenatal/fetal, 7) unknown genomic origin)
19 | tumor_purity INT Purity of Tumor tissue (%)
20 | reference_genome VARRCHA Information about the Reference genome used to sequencing analysis
21 atholoaic diaanosis VARCHA | Interpretation and standard suggestion related to the pathogenicity of sequence variant; Pathogeni
P gic_diag R c / Likely_pathogenic / Unknown_significance / Likely benign / Benign
22 | staging T VARRCHA Information of Tumor stage T
23 | staging_N VARRE:HA Information of Tumor stage N
24 | staging_M VARFSHA Information of Tumor stage M
25 | stage_reference VARCHA Information of Tumor stage standardization

R




Variant_occurrence table

No. |Column Name Data Type | Description
1 variant_occurrence_id INT <Primary Key> A unique identifier for each Variant
2 person_id INT i;g?;g?;;ﬁ,{,>£:§£ir%gfy identifier to the Person for whom the Sequenc
s |sequencingin | vaRcHAR | STOrSn Koy A lregn ey denfero e Seuencing for uhich e ver
4 chriD VARCHAR | Chromosome number where each variant located. (1~22, X etc.)
5 position INT Base location number where each variant occurred.
6 guality_score INT Quality score for each variant calling
7 genotype VARCHAR g-gti)State of Allele pair where each single gene. (Heterozygous or Homozy
8 gene_symbol VARCHAR | The name of Genes containing genetic variant.
9 exon_number VARCHAR | Exom_number related to the variant
10 | hgvs_nomenclature VARCHAR | Nomenclature about the sequence variant on DNA level.
11 | hgvs_p VARCHAR | Nomenclature about the sequence variant on Protein level.
12 | variant_type VARCHAR InVséi?ﬁr;tn?flf:\fé :Sei?r:(’atél: 'gomp/);cr);?(i)rr]] féjtr;.c)tion (Substitution, Deletion, Duplication,
13 | read_depth INT Average count of nucleotide involved in assembly. (ex: 100x)
14 | allele_frequency FLOAT GNOMAD; Alternative Allele Frequency at each gene location.




Variant_annotation table

No. [Column Name Data Type | Description
1 variant_annotation_id INT <Primary Key> A unique identifier for each Variant_annotation.
5 sequencing_id VARCHAR <Fore_|gn Key> Af_ore_lgn key |_den_t|f|er to the Sequencing for which t
he Variant annotation information is recorded.

. . <Foreign Key> A foreign key identifier to the Variant occurrence for

3 variant_occurrence_id INT . . .7 .
- - which the Variant annotation information is recorded.

4 annotation_source_value VARCHAR | Annotation data recording categories by data type of list.
5 value_as_string VARCHAR | Annotation values by data type of string.
6 value_as_number FLOAT Annotation values by data type of numeric.
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Data count from pilot conversion

No Table_name row_count

1 person 24

2 visit_occurrence 1307
3 measurement 9738
4 drug_exposure 7768
5 procedure_occurrence 10542
6 condition_occurrence 1310
7 death 0

8 sequencing 24

9 variant_annotation 88596
10 variant_occurrence 2461
11 care_site 8
12 location 451
13 provider 21993
14 Drug_era 1414
15 Dose_era 938
16 Condition_era 369




OMOP — CDM
of 2| = 2



W OCTOB‘ER 18TH, 2017
ZaN '

THIRD ANNUAL

OHDSI
SYMROSIUM

EXPANDING HORIZONS IN HE CARE EVIDENCE

~ TUTORIALS:
OCTOBER 19-20TH

Bethesda NoTfth Marriott
giC6nference Céenter
5701 Marinelli Rd

North Bethesda, MD 20852
WWW.OHDSI.ORG/EVENTS/2017-OHDSI-SYMPOSIUM

Home » Event : 2017 OHDSI Symposium

2017 OHDSI Symposium
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Location
Bethesda North Marriott

Categories No Categories

437 participants
from 14 countries
48 from FDA
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China, OHDSI
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