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e ) )
Write code

$  Custom __J

N

. Apply R packages
Patient-level > OHDSI Methods Library
% Custom Standard  §

** 9

Use interactive analysis platform
> ATLAS

.\ sStandard

Reliable

evidence

data in CDM

>

The book of OHDSI & D 5|



L)

*

L X4

L0

HADES( OHDSI Methods Library

ChMT—

e A

BT T B DRINY T —

= At e

DEE
e = —

ENNDIET 5

Rﬁ@‘i& ESQLZEH] > TWNILEEIT TE 5

Population /Exposure /Outcome® 7E

— N = B TR

:‘5\ ,_I:ZKOD

L AAEDEWVNWE T TS TIRINT 5

=l C DR ZE LU

R e ES

S CE S

~HADES

HeaLTH ANALYTICS DATA-TO-EVIDENCE SUITE

)

Prediction and estimation methods

Method characterization

Supporting packages

New-user cohort studies using
large-scale regression for
propensity and outcome
models

ﬁ Cohort Method ﬁ Self-Controlled Case Series

Self-Controlled Case Series
analysis using few or many
predictors, includes splines for
age and seasonality.

ﬁ Self-Controlled Cohort

A self-controlled cohort
design, where time preceding
exposure is used as control.

WP Patient Level Prediction W@ Case-control

Build and evaluate predictive
models for user-specified
outcomes, using a wide array
of machine learning

algorithmes.
2 g

J \

Case-control studies,
matching controls on age,
gender, provider, and visit
date. Allows nesting of the
study in another cohort.

. J
- Case-crossover

Case-crossover design
including the option to adjust
for time-trends in exposures
(so-called case-time-control).

Use negative control
exposure-outcome pairs to
profile and calibrate a
particular analysis design.

- i
ﬁ Empirical Calibration WP Method Evaluation

Use real data and established
reference sets as well as
simulations injected in real
data to evaluate the

. J

eerformance of methods.

\. J
ﬁ Evidence Synthesis

Combining study diagnostics
and results across multiple
sites.

Connect directly to a wide
range of database platforms,
including SQL Server, Oracle,
and PostgreSQL.

\. J

ﬁ Database Connector ﬁ Sqgl Render

Generate SQL on the fly for
the various SQL dialects.

. J

\
r

J
-

WP Cyclops

Highly efficient
implementation of regularized
logistic, Poisson and Cox
regression.

. J

II ParallelLogger

Support for parallel
computation with logging to
console, disk, or e-mail.

\ J

ﬁ Feature Extraction

Automatically extract large
sets of features for user-
specified cohorts using data in
the CDM.
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HADESZ {5 - 1= ff 5 D E S /5

» CohortMethod/Vy o — 3 % {# 5 e E AR R

Iy —3CohortMethodid, 2EDBREERBE TV MHAZHEHEKRT 5, EWSHEKNLQLIOAR—MNARZT —IR—X L TERET ZRIC K < Ebhn s
e g el e D
. dAiIk— b ZERH
« X9 IREA. WRE., PUMNNDLZEET D - ‘“COHORT” 7—7/)L (CDMV6) Z1E3
« WHERZ T —IN—RXLICEL ZENRERDT, SQLTEEERIND Z EHZL

/ANIT

> Study Population% TE %

«HEERLICDE, HZE—E., wash-outlifiZZ R U RVIDEBEEDEER. BE ULICHEAD 7 U b LADRETR E ZcreateStudyPopulationE
HTEHBNICHETES

3. Attrition table®HH
& rable Sl )

s Propensity Scorest&
6. ET LTI
Te b e e e
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INSERT INTO @resultsDatabaseSchema.coxibVsNonselVsGiBleed (
cohort_definition_id,

INSERT INTO @resultsDatabaseSchema.coxibVsNonselVsGiBleed (

cohort_definition_id, cohort_start_date,
cohort_start_date, cohort_end_date,
cohort_end_date, ?”bje“—id
SUbJ eCt_ld SELECT 3, —— Outcome
) condition_start_date,

SELECT 1, —— Exposure condition_end_date,
drug_era_start_date, condition_occurrence.person_id

FROM @cdmDatabaseSchema.condition_occurrence

drug_era_end_date
’ INNER JOIN @cdmDatabaseSchema.visit_occurrence

erson_id

P - ON condition_occurrence.visit_occurrence_id = visit_occurrence.visit_occurrence_id
FROM @cdmDatabaseSchema.drug_era WHERE condition_concept_id IN (
WHERE drug_concept_id = 1118084;-- celecoxib SELECT descendant_concept_id

FROM @cdmDatabaseSchema.concept_ancestor
WHERE ancestor_concept_id = 192671 —— GI - Gastrointestinal haemorrhage

)

AND visit_occurrence.visit_concept_id IN (9201, 9203);

O— K. HA#ERIFE CohortMethod/Ny 77— (Apache 2.07 - 7> X) Vignette
“Single studies using the CohortMethod package” & D —HEXZE U T5|FH




Study PopulationD TE &

+ IEER(NSAIDSIRS)UIND TN TDIREE%Z Covariate& U TED K S,

* COHORTT—7 /L& UTER U fctarget(B&EE), comparator (XJHR),
outcome(’J ML) ZI8TE

« RYDBREIBTRIC T 2 fE

i (firstExposureOnly)

« fHH ATLEI Dwash out period (F180H Z & E

* target& comparator®D /7 1< W\ B XF R E [ BIFR(removeDuplicateSubjects)

“ ZDIEDH. createStudyPopulationFEEIC K D .

« ERER D E/)\HifE (minDaysAtRisk)

« IREBRHABIRIE D Y X 7 BB Di&(riskWindowStart, riskWindowEnd)
« BREBHIBRIIC Y U NN LD H DN REZHIBR

(removeSubjectsWithPriorOutcome)

3 EFEED AL

O— K. HAKKRE CohortMethod/ Ny 77— (Apache 2.07 -1 £ > R) Vignette

“Single studies using the CohortMethod package” & D —3B{ZE L T5|F

nsaids <- 21603933
covSettings <- createDefaultCovariateSettings(

exc ludedCovariateConceptIds = nsaids,
addDescendantsToExclude = TRUE)

cohortMethodData <- getDbCohortMethodData (

connectionDetails = connectionDetails,
cdmDatabaseSchema = cdmDatabaseSchema,
targetld = 1,

comparatorld = 2,

outcomelds = 3,

studyStartDate = "",

studyEndDate = "",

exposureDatabaseSchema = resultsDatabaseSchema,
exposureTable = "cohorttbl",
outcomeDatabaseSchema = resultsDatabaseSchema,
outcomeTable = "cohorttbl",

cdmVersion = cdmVersion,
firstExposureOnly = TRUE,
removeDup licateSubjects = TRUE,
restrictToCommonPeriod = FALSE,
washoutPeriod = 180,
covariateSettings = covSettings)



Attrition table D 1 77

« getAttritionTableB%4, drawAttritionDiagramB8%{ ¢, Study populationE&EP Y v F 7 IC K DIEFIE T F v — MO EEIRICER S NS

drawAttritionDiagram(matchedPop)

## # A tibble: 5 x 5

## description targetPersons comparatorPersons targetExposures comparatorExposures
## <chr> <dbl> <db1l> <db 1> <db1> Original cohorts:
## 1 Original cohorts 134735 712316 238173 1193013 Target: n = 134735
. Comparator: n = 712316
## 2 First exp. only & removed s ... 63705 512283 63705 512283 TY
## 3 Random sample 50000 50000 50000 50000 First exp. only & removed Target: n = 71030
. subs in both cohorts & 180 o
## 5 Have at least 1 days at ris ... 48026 48479 48026 48479 LY
Random sample Target: n = 13705
N | Comparator: n = 462283
LY
No prior outcome Target: n = 1938 -
N'| Comparator. n= 1472
LY
Have at least 1 days at sk [ ;?1?;;;:’?1 s
LY
Matched on propensity score T l:ﬁit;;;fi?fz 3208
LY
Study population:
Target. n = 25271
Comparator. n = 25271

J— K. BA#ERIE CohortMethod/\y 77— (Apache 2.0 7 1 2 > X) Vignette
“Single studies using the CohortMethod package” & D —&cKZE U T5|F




Table 1D B /]

createCmTable1B8%c X D . Patient Characteristics® 77— )L % B&)1H /7
Before matching After matching
Target Comparator Target Comparator
Characteristic % % Std. diff % % Std. diff
Medical history: General

Acute respiratory disease 34.3 38.6 -0.09 35.6 35.1 0.01
Attention deficit hyperactivity disorder 2.8 4.2 -0.08 3.5 3.4 0.01
Chronic liver disease 4.5 3.6 0.04 4.0 4.0 0.00
Chronic obstructive lung disease 17.3 10.4 0.20 13.3 13.7 -0.01
Crohn's disease 0.7 0.4 0.04 0.5 0.4 0.01
Dementia 2.1 1.1 0.08 1.4 1.4 0.00
Depressive disorder 33.3 29.5 0.08 31.7 32.2 -0.01
Diabetes mellitus 23.7 17.3 0.16 20.5 20.9 -0.01
Gastroesophageal reflux disease 25.1 19.3 0.14 22.3 22.7 -0.01
Gastrointestinal hemorrhage 4.2 3.1 0.06 2.0 2.1 -0.01
Human immunodeficiency virus infection 0.6 0.7 -0.01 0.6 0.7 -0.01
Hyperlipidemia 33.5 24.0 0.21 29.4 30.5 -0.02
Hypertensive disorder 48.4 37.90 0.23 42.9 44.1 -0.02
Lesion of liver 1.6 1.2 0.04 1.1 1.3 -0.01
Obesity 18.4 18.1 0.01 18.9 18.8 0.00
Osteoarthritis 46.7 30.4 0.34 39.6 41.1 -0.03

8 3.9 0.09 4.4 4.4 0.00

Pneumonia 5.
O— K. HAKKRE CohortMethod/ Ny 77— (Apache 2.07 -1 £ > X) Vignette
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Propensity Score Matching

% # D Covariates|C Xt U TPropensity score’ & FI&E
ps <— createPs(cohortMethodData = cohortMethodData, population = studyPop)

plotPs(ps,
Scale - "pr‘efer‘ence", . Target . Comparator
showCountsLabel = TRUE, 25- |
Target: 48,026 subjects AUC:0.82
showAucLabel = TRUE ’ Comparator: 48,479 subjects 45 4% is in equipoise
showEquiposelLabel = TRUE) 20°
. 1.5-
§ 1.0-
matchOnPsEE & Z (£ > Z & T\
Propensity Score Matching®t FJEE 05-
B oo Wl comereir 0.0-

1 1 | 1 1
0.00 0.25 0.50 0.75 1.00
Preference score

J— K. HBA#ERIE CohortMethod/\y 77— (Apache 2.0 7 1 2 > X) Vignette
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& Cohort #1771427

e o A AT T (ORI EAS

. S g [ nensesorace oo ssseine monoveryornperenson [
m—hmﬁ#bT—QVXVX/F\%

7|§F|' = _C OHDSIO® / }l//\ D % L I:I SO NM  Concept Sets  Generation Reporting Export
enter a cohort definition description here
Eebt i

Cohort Entry Events (2]

i OMOP CDM EBL 9 -Z{\ 26 n (’j: / 7 Events having any of the following criteria:
2y W _\\ W
2 -\/ 7 Z—g _Z— S(:I- IZIE E/] 9 51}115:_'75\ with continuous observation of at least O—v days before and | 0 ¥ |days after event inde; AddCondltlon Era -

——
-~
B
I ﬁlé Limit initial events to: | earliest event ¥ | per person.

Restrict initial events

Add Death

« EE U 72 DR — b ICX 9 S o it st
SHEDRRE. —RHNGRT—5 DRH
HRE. BEXRQHEN, LEDORXT Y
FRTOIY R — R E DR 5D e isteat s perperen

Cohort Exit

Inclusion Criteria

Add Device Exposure

New inclusion criteria

Add Dose Era

Add Drug Era

Add Drug Exposure

N |



€ EXAMPLE: new users of ACE inhibitors as first-line mono-therapy for hypertension » ACE Inhibitors

* 9. ERICALSConceptD Yy hZHART 3

# AIR—KMCADARY b HrWTKR D AT Inclusion Criteria% Concept setZz W TEER T 5 Search

ace inhibitors n
2 - o ke < = 2 —T 4B
# Demographics, Condition, Drug Exposure’a & H 5 &% E & ] EE
Advanced Options
Column visibility ‘ ‘ Copy ‘ ‘ csv ‘ Show| 15 ¥ |entries Filter:
- ntrie Previous| 1 | Next
- - - w o Oe =3
Inclusion Criteria e Showing 1 to 9 of 9 entri
= Id Code Name Class RC DRCy Domain Vocabulary
Is only taking ACE as monotherapy, with no concomitant combination treatments Copy Delete ¥ 21601784 CO9AA  ACEinhibitors, plain ATC 4th 0 307772 Drug ATC
_ ‘ o (1) 21601783 CO°A ACE INHIBITORS, PLAIN ATC 3rd 0 507,772 Drug ATC
1. has hypertension diagnosis in 1 yr ) : : . 1) - - B
. ) enter an inclusion rule description 21601802 CO9BA  ACE inhibitors and diuretics ATC 4th 0 10982 Drug ATC
prior to treatment -
_ } o . . L . ACE INHIBITORS e .
2. Has no prior antihypertensive drug having | all ¥ | of the following criteria: 4 Add citeria to group...v 21601801 (€098 COMBINATIONS ATC 3rd 0 10,982 Drug ATC
exposures in medical history 5

. Is only taking ACE as monotherapy, , , o
with no concomitant combination with |exactly Y |[1 V [ using distinct ' occurrences of: Delete Criteria

{reatments e o *  Cohort generationlEREINDMN DD T, EEREE
where between |0 v |days | Before ¥ |and|7 ¥ |days| After ¥ (lj:%u 0)/]/ = 9 = AT A t 7Ld: SEIGHls

© EBEJSONPSQUTEEHL, HHT 3T TR
+ RRBBTIN—RACNULTHE—EFRZERLT=
IR S e €5

SN
|

Limit qualifying events to: | earliest event ¥ | per person.

BIE 1 X — & The Book of OHDSI (CC0-1.0 21t > X) KD 5|




Cohort Characterization

» B EDELIFEET(Table 11HE)

CONDITION / Condition Occurrence Long Term / stratified by Female

Patients initiating first-line therapy for
hypertension with =1 yr follow-up

‘ Export ’ ‘ Export compan'son ShOV‘!" 10 ¥V | entries
Covariate Explore ::[())ncept
Count Pct
Tachycardia Explore « 444070 17,322 1.04%
Cardiomegaly Explore « 314658 20,958 1.26%
Cardiac Explore = 44784217 30,474 1.83%
arrhythmia

Showing 1 to 3 of 3 entries (filtered from 206 total entries)

BE - X —1E The Book of OHDSI (CC0-1.0 217t X) & D 5|

Search: Igggj

Patients initiating first-line therapy for
hypertension with =3 yr follow-up

Std

Female Female diff "

Count Pct

¢ DEMOGRAPHICS / Demographics Age

9'(‘ Export } ‘ Export comparison ShOV‘" 10 ¥ ’er‘tr’es

8(
Patients initiating first-line therapy for hypertension
13 with =1 yr follow-up
Strata
Count Avg gt;’ Median
Female 768,180 4939 0.78 51.00
All 1,661,604 48.96 10.00 50.00
stratas

Showing 1 to 2 of 2 entries

Search:

Patients initiating first-line therapy for hypertension
with =3 yr follow-up

Std diff .
Count Avg ls)t:v Median

390,693 49.01 0.03 51.00 -0.0291

837,459 48.64 0.26 50.00 -0.0232

Previous 1 Next



Legend

Target Cohort

Patients initiating first-line therapy
for hypertension with >1 yr follow-
up

Target cohort count: 1,661,604
Persons with pathways count:
1,661,604

e Persons with pathways portion:

100.0%

Event Cohorts

. dihydropyridine Calcium
Channel Blocker (dCCB) use

. Diuretic-loop use

. Thiazide or thiazide-like
diuretic use

. beta blocker use

. Angiotensin receptor blocker
(ARB) use

- alpha-1 blocker use

- non-dihydropyridine Calcium
Channel Blocker (ndCCB) use

. ACE inhibitor use

. Diuretic-potassium sparing
use

ohort Pathways, Incidence Analysis

« Target cohort [CX} UC. Event cohortz 8 EFRI 5
ET, ARV MHREUVEIER S CICEIGZAEIET 5

Sunburst plot

P

Summary
Statistics:

Stratify
Rule

1. Gender

Female

BILERZIEEL T, AINY M REERZHBRUTHHRILT S

Persons Cases Proportion [+|-] Time AtRisk Rate [+]-]

per 1k persons (years) per 1k years
816,867 1,703 2.08 623,402 2.73
Proportion [+]-] Time At Risk Rate [+]-]
N Cases per 1k persons (years) per 1k years
313,518 416 133 230,157 1.81

1.81 197 213 230 246 262 278 2

BIE - X —1E The Book of OHDSI (CC0-1.0 217tz X) £ D3|
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# OHDSI In a Box https:/ / github.com /OHDSI/ OHDSI-in-a-Box %
R D EMNTE D, Rstudio, synthea & desynpufT — % H¥ &I S 7z PostgreSQL, ATLAS Wity k7 v FEahT& D, #

NHy

i TED

=l CHSlcid

I RE T —5 v MEEY —)L(Synthea),

g Blcid. CODMICTES e T —IR—A T —IRN—AEH

E XL AT — % (desynpuf) IR EN S/ SN SHN,

e E e

JWB & T AWS EICT CIcIRENA Y hP vy TenicikRBY > =1

ICBEANT ZNENDH D

IRIERTE X ZNRD ICFEALIDIL D

F VAN GRS il

/
N Remote Des ATLAS
& -
# _;x._ Protocol (RDP) WebAPI OMOP
y CDM
Researcher Patient Level Prediction
ATHENA
m ACHILLES
AWS
CloudFormation Amazon EC2 Windows Instance

N

™~

s 4
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https://github.com/OHDSI/OHDSI-in-a-Box

=)

«OHDSI CDMER TIER S e T — I R—X (X LT, HADES, ATLAS/: &
DY —ILZ2AAWSZ ET. T—IR—RAIARZDNRWICERTE S

*HADESIZRD /Ny o — & UT. ATLASIEFWebY —JLE UTHRIBBES N5,

+Target cohort, Comparator cohort, Outcome cohort® 3 DD A/R— Kk ZEFKR U

Jc_EC. Study populationz E &9 % J7:A(CohortMethod) ZFH WS Z & T,
S EONZDMEDPBWVWI-RTRITITSIENTES




