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Multi-institutional collaborative
research using ophthalmic medical
image data standardized by
Radiology Common Data Model
(R-CDM)

PRESENTER: ChulHyoung Park

INTRO

* Unstructured data which is beyond the scope of OMOP-
CDM standardization is difficult to be used for multi
institutional collaborative research

« Radiology Common Data Model (R-COM) has been
developed to standardize the terminology and structure of
medical imaging data, which is representative unstructured
data

* Inthis study, a multi-institutional collaborative research
was conducted by establishing an R-CDM database that
standardized ophthalmic medical imaging data at two
tertiary hospitals in Korea.

METHODS
1. Standardizing optical coherence tomography (OCT)
data into R-CDM format

+ Ajou University School of Medicine (AUSOM)

~Taken with ZEISS medical device during
Jan 2013 - Apr 2022

+ Seoul National University Bundang Hospital (SNUBH)
~Taken with HEIDELBERG medical device during

2006 - Aug 2019

* Standardize OCT data into R-COM format (Figure 1)

u

2. Design study to analyze changes in retinal thickness
due to chronic disease

« Patient cohort with hypertension (HTN), patient cohort
with diabetes melitus (DM), normal comparator cohort
were created. Design of the HTN and comparator cohort
can be seen in Figure 2.

+ Gender and age of the patient cohort and the control
cohort were matched by conducting 1:2 propensity score
matching (PSM) method.

* OCT data of the left eye, which was taken last during the
period in which the patient was in the cohort, was used for

analysis.

3. OCT data extraction through interworking of R-COM
and OMOP-CDM

« By linking OMOP-CDM and R-CDM, an environment has
been established to extract specific image data taken by a
specific patient cohort

« The previously set hypertensive, diabetic, and control
cohorts were constructed through OMOP-CDM, and then
the OCT data they took were extracted through R-COM.

4. Retinal thickness data extraction using OCR technique

* From the OCT result sheet of AUSOM, data was extracted
using the easyOCR package of python. From the OCT result
sheet of SNUBH, data was extracted using the OCR
machine learning model developed in-house.

Multi-institutional collaborative research using

ophthalmic medical image data standardized by

Radiology Common Data Model (R-CDM)

Radiology Occurrence table

Studyid_person id__study date_modality_manufacturer _ protocal concept i

T64861 3154381 20120228 OCT  ZES 4213040 (Optical

coherence tomography)

516120 3215613 20120815 OCT  Zelss 13080

3202305 1564510 20130413 OCT  zeiss 213080

Radiology Image table

image id_series id_study id__serie type source value File_path

12345342 3752728 1654861 RNFL analyss report EWEAD3B199WI05010.dcm

45395345 7827354 5156120 Macular cube analysis report FHE3995248W106882.dem
78676888 7837321 3202305 GCIPL analysis report FWES2352484106880 dm

Figure 1. R-CDM Standai
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Figure 4. Differences of retinal thickness
between cohorts

+ The RNFL thickness and central macular thickness data of
AUSOM and RNFL thickness data of SNUBH Hospital were
successfully extracted and used for analyss.

RESULTS

1. Composition of R-COM standardized OCT data

* 261,874 :and 475,626 OCT data from AUSOM and SNUBH
were standardized in R-COM format

* OCT data containing features of retinal thickness are central
macula, GCIPL, and retinal nerve fiber layer (RNFL) thickness
reports, which are colored in red, yellow, and green,
respectively (Figure 3).

2. Analysis of retinal thickness differences between
cohorts (Figure 4)

2-1) Patient cohort with HTN VS comparator cohort.

« The HTN cohort (101 patients) and control cohort (176
patients) each had an average RNFL thickness of 80.70um,
86.80um.

« The HTN cohort (52 patients) and control cohort (85
patients) each had an average central macular thickness of
265.73um, 273.05um.

* RNFL thickness, and Central macular thickness from
hypertension cohort was significantly lower than that of the
normal control cohort.

2-2) Patient cohort with DM VS comparator cohort

« There was no significant difference in RNFL thickness and
central macular thickness between the DM cohort and the
control cohort.

CONCLUSION

* In this study, OCT data of AUSOM and SNUBH were obtained
for research purposes and standardized i the form of R-
com,

« The retinal thickness was compared between the patients
with chronic disease and the normal comparator cohort, and
the retinal thickness was significantly lower in the patients
with hypertension for more than 10 years.

« Itis meaningful in that multi-institutional collaborative
research which combines clinical and image data in various
ways can be conducted very efficiently

Chul Hyoung Park?, Sang Jun Park?,
Da Yun Lee?, Seng Chan You?, Su Ji Yeo?,
Ki Hwang Lee*, Rae Woong ParkS

Department of Ophthalmology, Secul National Universty College of Medicine,
SeoulNational Universty Bundang Hospital

Medidne
‘epartment of Ophthalmalogy, Ajou Univrsity Schoolof Medicine

@OHDSI

www.ohdsi.org

#JoinThelourney

[J ohdsi



When Does Statistical Equality Meet Health Equity: Developing Analytical Pipelines to
Compare Associational and Causal Fairness in Their Application to EHR Data

Linying Zhang, Lauren R. Richter, Yixin Wang, Anna Ostropolets, Noémie Elhadad, David M. Blei, George Hripcsak

‘ Best Community Contribution Awards

QQ COLUMBIA UNIVERSITY]

IN THE CITY OF NEW YORK
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ORSTIVATONAL HEALTH DATA SOBICES VD INFORITES

Abstract

Faimess in clinical decision-making is a critical element of
health equity, but assessing fairness of clinical decisions
o G G | G Mty ety
fairmess nations have been proposed to quantify fairness of
decisions. However, studies have found that these fairmess
notions can't be simultaneously satisfied. The goal of this
study is to explore ways to assess faimess of treatment
decisions using electronic health records (EHRS). We
o ytical pi

and limitations of associational and causal fairness notions
in appication to_ health care. Our_study_ shows_that

faimes
metrics, and causal fairness may be more appropriate for
measuring fatness in health care.

INTRODUCTION

Assessing fairess in clnical decision-making is an important element of
equitable health care. Sex, race, ethnicity, socioeconomic status, and
other sensitive attributes can influence clinicians’_decision-making
process, raising important concerns about inequi
care.

‘There are two major categories of fairmess.

the data

generating process to assess fairmess.
Associationi Faimess Cousal
« Staisicl Party + princa Famess
* Caitraton Countodacua Faimess
+ PaitSpeciicFamess
[ [ —

NTRIBUTIONS

« This study shows that conclusions about faimess depend on the
choice of faimess notions.

Principal faimess, assessing fairmess among patients who would

benefit equally from a treatment, might be a more appropriate

* We demonstrate the proposed algorithm in assessing principal
faimess of clinical decisions in a real medical dataset where we
discover sex and racial disparities in assigning revascularization
treatment for patients with coronary artery disease.

METHODS SIMULATIONS
1 i 1Setup
Forthe j-th patient, Simulate

« Agasensitive attribute (eg. sex)

+ Dizamedical decision on treatment

* ¥ an observed health outcome

« ¥,(0),,(1:the potential outcome under no treatment and under
treatment

A; ~ Bern(0.5)

~ Nn(01)
¥(0) ~ Bern(o(x] By, +64 0))
Y1) ~ Bern(o(x] 6,1 +04 1)),

« H;: principal strata, H, = (¥;(0), ¥i(1)). where
* Xiavector of pre-treatment patient features. O0:8y1 ~ Nm(01),64 = -1
2 Fairness Definiti Assign Hy based on (¥,(0), ¥i(1))
Dy | Ho Ay ~ Bern(pn)

1. Statistcal parity: p(D, | 4; where i o)
z E;:::::r;(pu(yil 10 Astable) = Putinses ~ Btiaed

Asevere) = =0
4 Pnnc\:(all) raln;;ess'(: ma and i Pw m a0, vh Areaaniey = Sbetterron

2 Results

(@, D) save

= | (D, ) ot
(v, Q)= (@, ) anwvons

(), @) sowes

Joint of Potential Outcomes.

pmp-lsn-r-
Princiy
caualy from the veatment have an equal probabllvlv of having the

The degree of violation s Smesmirotse
B(h) = p(D, =114, = LH = h) — p(D, = 1| A, = O,H, = ).
3 .

identifiable from observational data.

* Ignorability: (¥i(0),%(1)) L D; | X;

« Overlap: 0<p(D, =1|X, = x) <1Vx€ X
* Consistency: Yi(D;) = V;

3 Algorithm

“igorithn 1 Bayeian Pl i
s A Al

| Er———

P .
0y, ~ q(6,) . o
) e ————

o

Yio
B (p(V0) | Xi A0 ). 1 € 70 }

i~ — T
Bera(p(40) X Au). 1 €20

Assen 1 = (70, (1))

Gt 30 J—

Fig 1. Associational fairess results from the simulation.

Prncipal Faimess

Fig 2. Principal fairess resuits from the simulation.

Principl Stzata Proportion
Eoaovost 1 ome 4 aioss ( aoin

IRl I

Fig 2(b). Proportion of principal strata from the simulation.

“The proposed algorithm is able to detect the unfair decision and
estimate the level of unfaimess correctly.

‘The associational fairness metrics fail to detect the bias, deliver
conflicting messages, and/or produce biased estimate of the
degree of violation.

Alimitation that applies to all associational faimess metrics is
that it fails to account for any baseline sexiracial differences in
patient health, which is captured by principal faimess through
estimation and adjustment of potential outcomes.

EMPIRICAL STUDIES

1 Study Design

par i i ial faimess of

artery disease.

ABG)

. yocard in 1 year post
+ Features: 1 year diagnoses and medications prior to treatment.

AN

2.Results: Sex Fairness

Lof P Right CABG

@ /éw,‘.‘,.m i i

Fig 3. Sex faimess of revascularization in CAD.
3.Results: Racial Fairness
@ e

Fig 4. Racial faimess of revascularization in CAD.

LIMITATIONS

« The proposed model for assessing principal faimess relies on
‘assumptions for causal identification.

« The proposed algorithm focuses on assessing treatment
disparities, while diagnosis, test ordering and other factors
preceding treatment planning can also be biased.

+ EHR data limitation. Race is missing for half of the patients in the

Assessing Racial Fairness of Dialysis Allocation in End-Stage Renal Disease (

’

Lauren R. Richter, David M. Blei, Yixin Wang, Anna Ostropolets, Noemie Elhadad, George
Hripcsak)
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Best Community Contribution Awards

Cohort Definition Validation in Atlas

Gr Georgia Tech.
Research Institute

Charity Hilton MS?, Saul Crumpton MS?, Jon Duke MD, MS?2

1Georgia Tech Research Institute, 2Georgia Institute of Technology

Background

OHDSI Atlas has long been an effective tool
for developing rule-based cohort definitions
in observational data. In the public version
of Atlas, thousands of cohort definitions
have been created. While patient record
verification is a common method of cohort
definition validation, it is not without
difficulties, including but not limited to the
need for clinical experts to access data, a
tool to review all in-cohort patients, a
method to gather review data, and a system
of tabulation to determine in-cohort
(case/no-case) participation or not!.

Until now, there has not been an Atlas-
based system for clinical expert review. For
this effort, we introduce the Atlas Cohort
Definition Validation tool (ACDV). This tool
aims to solve some of the primary concerns
around cohort definition validation, while
having the chief benefit of being cohesively
integrated into the OHDSI Atlas stack.
Additionally, the tool allows for creation of
more complex validation question sets,
beyond the standard case/no-case
assessment.

Figure 1: Question Set Creation

Methods

We designed and developed two modules
around cohort definition validation. The
first (1) allows for validation study creation
and management, and the second (2) allows
for validation of study questions for clinical
reviewers in the Atlas Patient Profile tool.

The ACDV tool introduces a ‘Validation”
section to Atlas cohort definition creation,
which allows for cohort managers to
complete a cohort definition validation
workflow. This workflow begins by the
creation of question set. Question sets in
the ACDV tool, shown in Figure 1, allow for
common types of questions (including text,
radio, checkbox, numbers, and dates).
Multiple questions in a question set can be
created and a case/no-case distinction can
be selected at the question level. After a
question set has been created, it can be
linked to a cohort definition sample, this
creates the validation study.

After a validation study is created, cohort
managers can assign patients for review in
the Atlas Patient Profile tool to clinical
reviewers. Study questions are displayed to
clinical reviewers at the patient level in a
collapsible sidebar (see Figure 3). The study
question set at the patient profile-level can
be accessed via the Cohort Definition tool,
the Patient Profile tool, or via a customized
link. Once reviewers have viewed patient
profiles and answered study questions,
study results can be viewed by cohort
managers in Atlas or exported to CSV
(Figure 4).

Results

Primary development efforts of the ACDV
tool are complete, and final modifications
and integrations to the tool are being
prepared for inclusion in an upcoming
OHDSI release. We have validated the tool
internally with a clinician-informaticist.

Figure 2: Annotation Study Manager View

Figure 3: Profile Level Validation

Conclusions

The Atlas Cohort Definition Validation tool
will provide an integrated way for clinical
chart reviewers to validate cohorts well
beyond the question of cohort inclusion or
not.

This tool will support research in the OHDSI
community by living firmly within the active
OHDSI Atlas ecosystem of tools.
Additionally, this tool will continue the
OHDSI legacy of open and community-
driven tools to advance research in
observational health data.

Figure 4: Study Results

Bibliography

1. Observational Health Data Sciences and Informatics.
The Book of OHDSI; 2020. Available from:
hi hdsi.github.io, OfOhdsi/

Cohort Definition Validation in Atlas (

@OHDSI
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A Pilot Characterization Study Assessing Health Equity in Mental
Healthcare Delivery within the State of Georgia Georgin l Rwssirei
4 Institute

Jacob Zelko'*, Malina Hy'2, Jon Duke'?, Varshini Chinta'2, Emily Liau®3, Morgan Knowlton®? 'rec
1. Georgia Tech Research Institute 2. Georgia Institute of Technology 3. Baylor University

OH DSI (*) C ing author: jacob. i.gatech.edu

Background I

Results .

Healthcare disparities continue to be a concem in the US. [1,2] Issues persist across
population factors, such as race [3], socioeconomic status [3], provider availability [4],
geographic location [5], and their intersections [7]. One region that is known for vulnerability
factors [9] is the state of Georgia as it records the poorest mental health outcomes in the US
(8] and is highly racially and ethnically diverse [10]. A pilot characterization was performed to
establish baseline metrics to potentially assess differences in access to care and in diagnostic

i3]

SEEERESE

practices across bipolar disorder, depi ion, and suicidality patient Crude Prevalence of Bipolar Disorder in Georgia
Subpopulations* Several negative values observed in the "Other Race"
— : subpopulations suggest higher prevalence rates of bipolar disorder. Asian
Methods BT IITII R I I Y] subpopulations were very poorly represented by this data.

Data Source: ~2.2 million Georgia
claims from the Centers for Medicare and o - '
Medicaid Services (CMS) were studied over ':
1999 — 2014 via the Personal Summary, j ey e

Inpatient, Other Services, and Prescription Drug i et

MAX Files. The right figure shows the spread of :
these patients by gender and age groupings »--

broken out across race.

e e s e i

..IHL, -_allh,,

|

in Georgia Inthe
“Other Race" subpopulations, some negative values are observed.
Calculated metrics across subpopulations were reported for nearly
every examined subpopulation.

Tools: Novel tooling (fig. & tab. left) was prototyped to define, examine, and explore niche
subpopulations (fig. right) by strata (e.g. race, condition, age group, etc.).

BEEERERLH

Crude in Georgia Several
negative values wore observed for the “Other Race” subpopulations.
Interestingly, several negative values for only the "Black or African American"
male subpopulations is observed.

*Values in ()'s represent difference in prevalence rates between that subpopulation and its analogous white subpopulation. The more
negative the value (highlighted red), the higher the compared subpopulation prevalence rate was observed. "N/A” values are those

subpopulations that had to either be due to privacy ‘were not in this data.

Outcome Measures: Crude prevalenoe rates for pahent subpopulations were computed. The Conclusions i
period, p, are the years data was period pi (1) to (2) where C, Based on this y app Georgia icai ions with chronic mental iliness could
are patients meeting a subpopulation criteria and, N, are all pahents face i i i Future work includes examining patients' follow-up to care patterns to

C+C assess access to care and diagnostic practices. Possible factors to be examined in this process could be

1) P= +Cp (2) P= 9 smaller geographlcal regions, patient visit types and other factors. Finally, scrutinizing overall

N+Np N Pl or fairmess in from data such as this could be explored.
BT Sur 5 have Ao, s Enan fhep et {oniee) 15 A Gk oy e, . B, .8 ok, .y GOV T 1 o e srdam - 7.0, 3. 520522505 200
B15 1 o83 3ot g L hvey Routadon 20255 143185 s et s e S
1 B oy i Bos s v o 0T g R AL SANE st i - 202 (ol

A Pilot Characterization Study Assessing Health Equity in Mental Healthcare
Delivery within the State of Georgia | , Malina Hy, Varshini Chinta,

Emily Liau, Morgan Knowlton, Jon Duke)
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“ OHDSI Shoutouts!

Bioinformatics, 2022, 1-3
https://doi.org/10.1093/bicinformatics/btacé51

Congratulations to the team of Philipp Pl ...
Wegner, Geena Mariya Jose, Vanessa Databases and ontologies

Common data model for COVID-19 datasets

Lage-Rupprecht, Sepehr Golriz KRatami, s wesme o cesna wariya soses, venessa Lage-Rupproct’,

Sepehr Golriz Khatami', Bide Zhang', Stephan Springstubbe’, Marc Jacobs @ ',
Thomas Linden’, Cindy Ku', Bruce Schultz', Martin Hofmann-Apitius @ " and

Bide Zhang, Stephan Springstubbe, Aloha Tom Kodarmubll 2+ e for the COPERMOps Consortun

'Department of Bioinformatics, Fraunhofer Institute for Algorithms and Scientific Computing (SCAI), Sankt Augustin, 53757, Germany,

Marc Jacobs, Thomas Linden, Ci ndy Ku, oty Ohodt, K 5Thch Pat, Coski Kot SIS, I and "B facher bt Gt o T 54T}

*To whom correspondence should be addressed.
) iate Editor: Alf lenci

[} e, ® \
Bru Ce SCh u Itz’ M a rtl n HOfma n n-ApItI us’ Received on January 21, 2022; revised on April 19, 2022; editorial decision on August 19, 2022; accepted on October 13, 2022
° Abstract
AI h a I 0 m Ko d a m u I I I I fo r t h e Motivation: A global medical crisis like the coronavirus disease 2019 (COVID-19) pandemic requires interdisciplinary
and highly collaborative research from all over the world. One of the key challenges for collaborative research is a
lack of interoperability among various heterogeneous data sources. Interoperability, standardization and mapping
of datasets are necessary for data analysis and applications in advanced algorithms such as developing personal-

COPERIMOplus Consortium on the kPt .ty il oty o COVE 8 dasnts,we ess e o

data model (CDM) which has been built from 11 different COVID-19 datasets from various geographical locations.

° ° The current version of the CDM holds 4639 data variables related to COVID-19 such as basic patient information

(age, biological sex and diagnosis) as well as disease-specific data variables, for example, Anosmia and Dyspnea.

p u b I I C a t I O n Of co m m O n d ata m 0 d e I fo r Each of the data variables in the data model is associated with specific data types, variable mappings, value ranges,
data units and data encodings that could be used for standardizing any dataset. Moreover, the compatibility with

established data standards like OMOP and FHIR makes the CDM a well-designed CDM for COVID-19 data

COVI D- 1 9 d ata S ets i n B i O I n fO r m a t i C S . il:::ir:l:eilri::i::nwci implementation: The CDM is available in a public repo here: https://github.com/Fraunhofer-SCAI-

Applied-Semantics/COVID-19-Global-Model.
Contact: alpha.tom.kodamullil@scai.fraunhofer.de
Supplementary information: Supplementary data are available at Bioinformatics online.

) @OHDsI www.ohdsi.org #JoinTheJourney 3 ohdsi



OHDSI Shoutouts!

Joumal of Beomedicd [nfunmatics 13!
Cosnenas lists available ar Scieoceliec

Journal of Biomedical Informatics

Congratulations to the team of _
Hao Liu, Simona Carini, e

Ontology-based categorization of clinical studies by their conditions

Hao Liu™', Simona Carini ', Zhehuan Chen ", Spencer Phillips Hey “, Ida Sim ~*,

Zhehuan Chen, Spencer Phillips

* Dypermrwnt of Aoewdcsl dyormarcs, Calrsvie Untrenity, Maw Tark, NY, LISA
* Dypormwene af Medicine, Unbvarsty of Cakfarnia, Sax Frascica, Sev Freechea, CA, USA
" Prum Avetpac Techwlagie, Dosvs, MA, USA

Hey, Ida Sim, and Chunhua

Kepworde: Objactive: The free-text Condition data fidd in the Clinical Trisds guv is not ble to comg I pe
Owalogy for retrieving, sgereptiog and vibualizing clinscal sudiex by " Thes puper i s
Cinical Suady miethed fur wstomated catology-haved catigecieation of dinical sadies by their conditicas

R Materiss avd Meshedd: Our methed first meps lext estries in CliricalTrials gov's Condition SeM to stadard

o [ ]
ftz \::::‘wu:. cundition conoepts in the OMOP Comemon Data Model by wing SNOMED CT ax o neference orelogy asd weng
O I l e l l I Ca I O I I O Ealpmiion Usgi for cxmcapt I folliowed by hisrarchical traversal of the SNOMED astolgy for cuscspt
i dogy-driven di i and i, We parad the mocuracy of thix
methed to that of the MeSH-beoed method
Ressder: We reviewed the 4506 studiex on Vivony categorized by our method. Conditicn trms of 4501

(90.500) stuckex were yucosafully mapped to SNOMED CT cusncepts, saud with a mininus concept mappeng
scoee threshold, 4,428 (98 27%) stadies were ieed into 31 pred 1 jes. When validating with

o [ J

- manil catigorieation revels on 2 randoss sample of 300 studies, oo method achieved an edamated ceegon-
aation accuracy of 95.7%, while the MuSH boed method bad an accuncy of 85.0%.
Conclusen: We showed thee cstegonong clinscal studies wing their Conditicn termu with nferncing to
SNOMED CT achieved a better socuracy and coverige than wing MeSH tirma. The proposed catology-driven
condition crlegonoiticn wis waful o crote socurale dinical wady cregoniticn that esables clinscal re-

I I i i I t d i b t h i
Memmingful caegodization of disseal stadics is Impoetant for masy specific set of clinscal studies.

il il e analyses of the clinical research enterprise, which can inform clinical Vivli (herpss viviiog ), coe of the National bastingtes of Health
research resource allocation and clinical evidence gap assessment. It can (NIH) G list Repositary Ecosy Initiative (GREI) (2] re-
cnadle answering questices such as “how many stodies are in the car- positaries, exemplifics the seod for scalable and castomizable stady

d afi ization that has

searchen (o apgregate evidence from a lege sumber of clinicad studie

1. Intreduction Infecrions, Neoplases, Nervoos System DNseans, esc. This categorization
system lacks granularity asd flexibility for users who are lsterested in 2

diovascular dosaln”, “Bow geographically dispersed are cexology categorization. Vvl is an indep nan-pe
stadies”, o “how well does a set of geseralist repositories cover a mange developed a platform foe sharing individual participast-level data from
of disease dommains.” However, In ClinicalTrinis gov, the public registry complesed studies (3], In a previous piot peoject, a set of Vivli studies

of elinical trials maintained by the Naticoal Librasy of Medicine (N1LM) were manually categoeized into selected  disease cavegories. For

o [ ] o
In the U.S., clinical studies cim be browsed wnder six topées [1]: Comdl- example, a study where the condition is “Heart Fallare™ in Clinical Trias
rhons, Rere Dissases, Drug Inserventions, Dieary Supplemenss, Sponsor/ aov was assigned to the Cardlology /Vascular diseases categoey. This
L] Codlaborasers, and Locadions. Under the Comdinions, there are 23 sub- casegorization dled v zation of the jon of clinical

categories, such is Blood and Lymph Condicions, DXgestive System Diseases, studies aloag the time scale. However, the process was labar-intensive

0 @OHDSI www.ohdsi.org #JoinThelourney 3 ohdsi



OHDSI Shoutouts!

Any shoutouts from the
community? Please share
and help promote and
celebrate OHDSI work!

Have a study published? Please send to so we
can share during this call and on our social channels.
Let’s work together to promote the collaborative work happening in OHDSI!
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Three Stages of The Journey

Where Have We Been?
Where Are We Now?
Where Are We Going?

i
) @OHDsI www.ohdsi.org #JoinTheJourne y 3 ohdsi



Upcoming Workgroup Calls
_ Date | Tme®n) | Meetng

Wednesday 2am Population-Level Estimation
Wednesday 7 am Medical Imaging
Wednesday 8 am Psychiatry
Wednesday 9 am ATLAS
Wednesday 12 pm FHIR and OMOP Terminologies Subgroup (ZOOM)
Wednesday 12 pm Health Equity
Wednesday 5 pm FHIR and OMOP Data Model Harmonization Subgroup (ZOOM)
Thursday 12 pm Population-Level Estimation
Thursday 1pm OMOP CDM Oncology Vocabulary/Development Subgroup
Thursday 7 pm Dentistry
Friday 9 am GIS — Geographic Information System
Friday 9am Education
Monday 10 am Healthcare Systems Interest Group
Tuesday 9 am OMOP CDM Oncology Genomic Subgroup

) @oHDsI www.ohdsi.org #JoinTheJourney 3 ohdsi
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OHDSI Dentistry Workgroup
Objectives and Key Results (OKR)

Lead: Robert Koski
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@~ Workgroup Name: Dentistry Workgroup
/ Workgroup lead: Robert Koski

1. Expand the workgroup
1Q2023 Key Results:
1. Recruit a co-lead
2. Recruit at least three regularly attending members

2. Complete a scoping review of observational research in dentistry and
map a dental use case to the OMOP-CDM
1Q2023 Key Results:
1. Refine and complete scoping review
2. Develop use case(s) further and share Miro implementation with OHDSI
3. Conduct gap analysis of use case mapping to determine future objectives
4. Submit scoping review for publication to JADA or JAMIA

0 @OHDSI www.ohdsi.org #JoinThelourney
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Dentistry Work Group

Thursdays at 7PM ET on MS Teams
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Latest

OHDSI

The Journey Newsletter (November 2022)

The 2022 OHDSI Symposium brought together more than 400 collaborators
from around the world to share ideas, learn from each other, and have fun, all in
the name of Building A Healthier World Together. All of the materials from the
main conference and the full-day tutorial are now available in this newsletter, as
well as plenty more updates from the OHDSI Community. #JoinTheJo

November Video Podcast

rmoHpsi  Om The Je

A\

Cralg Sachson

Patrick Ryan

In the latest On The Journey video, Patrick Ryan and Craig Sachson reflect on the
OHDSI symposium weekend, including discussions on the presentations,
collaborator showcase and weekend activities. (if the video does not appear, please
click 'View this email in your browser')

) @oHDsI

Community Updates

Where Have W n?
+ The 2022 Symposium featured a plenary session on Objective Diagnostics: A
pathway to provably reliable evidence, presentations on OHDSI support for
regulatory authorities, a record-setting Collaborator Showcase with more than
120 posters and eight lightning talks, and a closing that focused on the path
towards Building A Healthier World Tagelher All of these talks are now
available [
. Tt 1 Awards recognize OHDSI collaborators (or collaboratlng |nsmu!|ons)
for their contributions towards OHDSI's mission, and the 2022 hor S Were
durmg the closmg at the OHDSI Symposnum

* Volume 2 of ¢ rmey 3¢

7 was introduced and distributed at the symposium. This book prowdes a
high-level look at many aspects of OHDSI, including its mission, collaborators,
data network, research, publications, and more.

Where Are We
+ Many of the 400+ collaborators at the symposium weekend were fairly new to
the community and wanted to learn more, and 140 of them took part in the
community's first full-day tutorial on 2 troductory Journey from Date

. There were eight sessions, and the videos and slides from each are
now available on our tutorial homepage.
« Several OHDSI workgroups held meetings and activities during the
symposium weekend, and more than 100 people connected for an all-hands
meeting to discuss how workgroups could collaborate to address challenges
around the community. If you are interested in joining the journey, check
Norkgro e and see where your interests and passions may align W|th
ongoing OHDSI efforts.
« The Asia-Pacific (APAC) Symposium will be held Nov. 12-13 at the Taipei
Medical University, although parts of the main conference on Nov. 13 will be
streamed live. Day 1 will be focused on tutorials, while Day 2 will have talks and
a collaborator showcase. More information and registration links a

www.ohdsi.org

More than 400 community members from around the world connected Oct. 14-
16 in Bethesda, Md., for the 2022 OHDSI Symposium, the first in-person global
symposium since 2019. The weekend theme was “Building A Healthier World
Together,” and both the main conference and the weekend activities, including
a full-day tutorial, highlighted the different ways OHDSI has impacted global
healthcare, and the steps needed to be taken to build on that foundation.

#JoinThelourney

Edition Of The Journey Newsletter

Symposium Welcomes 400+ Collaborators In
Hopes of Building A Healthier World Together

October Publications
Kim Y, Seo SI, Lee KJ, et al. Risks of long-term use o

. International
Journal of Stroke. 2022 0(0) doi: 10. 1177/17474930221133219

Nishimura Akihiko, Xie Junqing, Kostka Kristin, Duarte-Salles Talita, Fernandez
Bertolin Sergio, Aragon Maria, Blacketer Clair, Shoaibi Azza, DuVall Scott L.,
Lynch Kristine, Matheny Michael E., Falconer Thomas, Morales Daniel R.,
Conover Mitchell M., Chan You Seng, Pratt Nicole, Weaver James, Sena
Anthony G., Schuemie Martijn J., Reps Jenna, Reich Christian, Rijnbeek Peter
R., Ryan Patrick B., Hripcsak George, Prieto-Alhambra Daniel, Suchard Marc

Frontiers in Pharmacology. Vol. 13. 2022. doi=10.3389/fphar.2022.945592.
ISSN=1663-9812.

Fortin, S.P., Reps, J. & Ryan, P. Adaptatio d va
andardized voc: . BMC Med Inform Decis Mak 22, 261
(2022) https /ldoi.org/10.1186/512911-022-02006-1.

Bae WK, Cho J, Kim S, Kim B, Baek H, Song W, Yoo S. Corc
Sciences and Informatics’ Com . JMIR Med Inform
2022;10(10):e41503. doi: 10.2196/41503.
Vaclav Papez, Maxim Moinat, Erica A Voss, Sofia Bazakou, Anne Van Winzum,
Alessia Peviani, Stefan Payralbe, Michael Kallfelz, Folkert W Asselbergs,
Daniel Prieto-Alhambra, Richard J B Dobson, Spiros Denaxas,

) res 1 1, Journal of the American Medical Informatics
Association, 2022;, ocaczoa doi: 10.1093/jamia/ocac203.
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Welcome to OHDSI! Building scenver 2022 orld

August 2022
The Observational Health Data Sciences and i
Informatics (or OHDSI, pronounced "Odyssey") The 2022 OHD. the
program is a multi-stakeholder, interdisciplinary theme of “Build June 2022 ther”
collaborative to bring out the value of health data and it featured | " 2°% \ers
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2022 OHDSI Symposium

Thank you to everybody who joined us in Bethesda, Md., for the 2022 OHDSI Symposium. This page features all materials from the main
conference, which focused on “Building A Healthier World Together.” It includes videos of all the p links to the

and all sli from the spi at the bottom of the page.

The weekend also featured an all-day tutorial on "An Introductory Journey from Data to Evidence.” Please visit our tutorial homepage to visit
those recordings and slides.

State of the Community

ity 10 Lunes~ =
“\:idche that promotes bett:

d better care

George Hripcsak (Columbia University) opened the 2022 OHDSI comm
Symposium with a reflection on the state of the OHDSI community. the e
The talk provided a high-level overview of what OHDSI is all about, health decisions an
recent achievements, and how to become more active in the
community. It uses the recent “Our Journey" publication as a guide,
which you can access here.

Following that talk, Patricia Lloyd (US Food and Drug
Administration) gives a brief talk on safety monitoring of COVID-19
vaccines within the FDA BEST Initiative. OHDSI is proud to support
FDA efforts in this area.

) @oHDsI

www.ohdsi.org

OHDSI 2022

Plenary: Objective Diagnostics: A pathway to provably reliable evidence

The plenary presentation from the 2022 OHDSI Symposium was led
by Martijn Schuemie (Johnson & Johnson) and focused on
‘Objective Diagnostics: A pathway to provably reliable evidence.’
Patrick Ryan (Joh & Joh C L also took
part in this session.

This session introduced a series of diagnostics that can be evaluated
to determine database, phenotype. and analysis fitness-for-use for
generating reliable evi . The pi 1 the

iri of these obji across the
LEGEND-HTN result set to illustrate how objective diagnostics can be
used and how they improve the quality of evidence generated.

Presentations: OHDSI support for regulatory authorities

The 2022 OHDSI Symposium included a trio of presentations focused
on OHDSI support for regulatory authorities. Each talk included an
introduction from a regulatory agency representative.

Max mes Wit qens
1axSPRT COME: with Bur

Max3 o
ecfifd o conate £ 21‘1

Right - US FDA/CBER: Performance of vaccine safety surveillance

methods (Fan Bu, UCLA)

Below. left — Korean National Institute of Food and Drug Safety
ion; ion of Evi Based icine: Why Do We

Replicate Trials? (Seng Chan You, Yonsei University)

Below, right - European Medicines Agency: DARWIN-EU (Peter

Rijnbeek, Erasmus MC)

A

% 3 sl
o intain @ <aTBr AL 2nlAQITy FELAIRE of acce
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Closing: Building A Healthier World Together

The 2022 Symposium Closing Talk was provided by Patrick Ryan
(Johi & Johnson, i it ity). who the
theme of Building A Healthier World Together, and how the OHDSI
community can collaborate to achieve that goal. He focused on the
scientific practices that can help this aim, but he also discussed the
critical value of teamwork. That led to the first-ever OHDSI Lego
Challenge, as well as a memorable lego stop-motion video (58:35 in
the presentation).

This talk opened with the announcement of the 2022 Titan Award
recipients. The Titan Awards are awarded annually to individuals or
teams within the OHDSI community who have made significant
contributions towards advancing OHDSI's mission, vision and values.
They are both nominated and voted upon by community members, and they are announced at the global symposium. The recipients were:
Data Standards: Melanie Philofsky, Odysseus Data Services

Methodological Research: Fan Bu, UCLA

Open-S: D DI Egill Erasmus MC and James Gilbert, Janssen Research and Development

Clinical Applications: Xintong Li, University of Oxford

C ity Ct ion: Ajit Londhe, il

Community Leadership: Paul Nagy, Johns Hopkins University

Community Support: Craig Sachson, Columbia University

Slidedecks From The Main Conference

« State of the Community (George Hripcsak, Columbia University)
- Safety of COVID-19 Vaccines within the FDA BEST Initiative (Patricia Lloyd, US Food and Drug Administration)

QHDSI

- Objective Diagnostics: A pathway,_to provably reliable evidence (Martijn Schuemie, Johnson & Johnson; Patrick Ryan, Johnson &
Johnson/Columbia University)

- US FDA/CBER: Performance of vaccine safety surveillance methods (Fan Bu, UCLA)

« Korean National Institute of Food and Drug Safety Evaluation: Evolution of Evidence-Based Medicine: Why Do We Replicate Trials? (Seng
Chan You, Yonsei University

« European i Agency: DARWIN-EU (Peter Rijnbeek, Erasmus MC)

- Di i of ICPC codes using free-text and active learning to improve concept mappings (Tom Seinen, Erasmus MC)

+ OHDSI Phenotype Phebruary: lessons leamed (Azza Shoaibi, Johnson & Johnson)

- Reduce, Reuse, & Recycle: Going Green with Atias Reusables (Ajit Londhe, Amgen)

- Best practices for prognostic model using_observational health data: a scoping review (Cynthia Yang, Erasmus MC)

- Machine Learning for Predicting Patients at Risk of Prolonged Opioid Use Following Surgery. (Behzad Stanford University)

[J ohdsi



OHDSI 2022 Tutorial

Tutorial Materials

OHDSI2022 Tutorial: An Introductory Journey L Overvivwe e CHGSI Jaurmey: 2. OMoP Common Data Model & zogg:nu.ary/
From Data To Evidence pubob i a0 a source database into

Faculty: Patrick Ryan Faculty: Clair Blacketer, Melanie Philofsky

During the 2022 OHDSI Symposium, community
leaders taught a full-day tutorial meant to introduce
participants to the varying steps along the journey
from data to evidence using the OMOP Common
Data Model, OHDSI tools and scientific best
practices.

Video | Slides Video Slides

3. Creating cohort definitions 4. Phenotype evaluation

Faculty: Asieh Golozar Faculty: Gowtham Rao

In each 50-minute segment, the class learned the
conceptual framing of the problem and approach to
the solution. The class had the opportunity to gain
hands-on exposure to design and implementation of
analyses and interpretation of results. The course
was motivated by a real use case: using
observational data to generate evidence about the
relationship between an exposure and outcome,
and it highlighted how the suite of OHDSI tools and practices can enable such learning.

Video Slides Video

5. Characterization 6. Estimation

Faculty: Kristin Kostka Faculty: Martijn Schuemie

Video Video

This class was designed for newcomers to the OHDSI community who were looking for a high-level summary across a wide range of topics 2 S
covered within the OHDSI community. It was also designed for those in the OHDSI community who may be focused in one particular area of the 7. Prediction 8. Where do we 90 from here?
journey, but who want exposure to the other areas, so they can better understand how their work contributes to be ‘big picture.’ Faculty: Jenna Reps Faculty: George Hripcsak

Videos and slides from the tutorial are all available on this webpage.

Video

Video Slides

ohdsi.org/ohdsi2022-tutorial
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// Healthcare System OMOP Adoption Survey

Do you represent a healthcare system that has adopted OMOP?

The Healthcare Systems Interest Group is gathering evidence to support
additional healthcare systems’ adoption decisions

We want to hear about the benefits your organization has realized

Please take our survey:
https://bit.ly/OMOPAdopt

John Methot, Melanie Philofsky, Brian J. Bush, Paul Nagy, Daniel Smith, Edward Smith

0 @OHDSI www.ohdsi.org #JoinThelourney 3 ohdsi
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Version 2 of Our Journey

DATA STANDARDS

Our

Journey

Where The OHDSI Community Has Been

@OHDSI

And Where We Are Going

2022 edition

OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

www.ohdsi.org

DATA STANDARDS
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8:30 - 9:00 + Registration

9:00 — 9:30 * Overview of the OHDSI Journey: where are we going
9:30 - 10:20 - OMOP Common Data Model and vocabulary

10:20 - 10:30 - Break

10:30 - 11:20 « ETL a source database into OMOP CDM

11:20 - 11:30 - Break

11:30 - 12:20 - Creating cohort definitions

12:20 - 13:30 * Lunch

13:30 - 14:20 * Phenotype evaluation

14:20 — 14:30 - Break

14:30 — 15:20 - Characterization

15:20 - 15:30 * Break

15:30 - 16:20 + Estimation

16:20 — 16:30 - Break

16:30 — 17:20 - Prediction

17:20 - 17:30 * Recap of the OHDSI Journey, where do we go from here

Register for Day 1 Here

Day 1 Registration Fees (In-Person)
International Student/Trainee: $30
International Academia/Government: $70
International Industry/Corporate: $170
Local Registrants: Free

) @oHDsI

www.ohdsi.org

2022 APAC OHDSI Symposium

Nov. 12 - 13 - Taipei Medical University

ohdsi.org/2022apacsymposium

#JoinThelourney

2022 OHDSI APAC Symposium

Day 2 (Nov. 13)_ — Main Conference

08:00 - 09:00 - Registration & Light Breakfast
09:00 - 09:20 * Welcome Session
09:20 - 09:40 + Group Photo

Session 1: Envisioning of OHDSI Global & OHDSI APAC
09:40 - 10:00 * Keynote — OHDSI Global Presentation
10:00 - 10:20 - OHDSI APAC Introduction

10:20 - 10:30 - Break

Session 2: The Implication Experiences in OHDSI Region
10:30 - 11:30 * Researches in OHDSI APAC

11:30 - 11:45 « Researches using Taiwan National Data
11:45 - 12:00 + Researches using TMUCRD Data

12:00 - 13:00 * Lunch & Poster Presentation

Session 3: The Challenges of Research in OHDSI APAC

13:00 - 14:00 + Panel - Standardization & Common Data Models
14:00 - 15:00 -+ Panel — APAC Regional Adaption to Standardization
15:00 - 15:15 * Break

15:15 - 16:15 * Poster & Networking Session

16:15 - 17:00 * Closing Remarks

Register for Day 2 Here

Day 2 Registration Fees (In-Person)
International Student/Trainee: $50
International Academia/Government: $100
International Industry/Corporate: $200
Local Registrant: Free

Day 2 Registration Fees (Virtual)
International Student/Trainee: $25
International Academia/Government: $50
International Industry/Corporate: $100
Local Registrant: Free

[J ohdsi



Representing and
Utilizing Clinical
Textual Data for Real

World Studies: An ope_e o o .
OHDS! Approach utilizing clinical textual data in the Note o = |
OHDSI Natural Language tHealth m pumonary

Processing Workgroup

2 PRESENTER: Vi K. Keloth H I' a d iving  |inderand falgorthms,
RESTNTER Vpina Kelo generation, applications and use cases, fas s e
+ Clinical documentation in |Weill RadText Information
el Y challenges faced and lessons learned
contains crucial narratives about ledicine. ra ‘:ﬂ‘;‘!y
patients and their care T TenT :;We,w ?;TS!Z o g;\‘/)g ,l‘;m,“

« Clinical natural language

processing (NLP) have evolved clinical tables M Health dicta
over the years to contribute to B—— Fairview supplements
multiple types of real-world . — information
s OMOP CDM NLP systems OMOP CDM : emocal | oaicion
+ o promote the use of textual NOTE table NOTE_NLP table Health
f rained NLP [Socil

NLP WG has defined

representations of textual data, 7_ gﬂeﬂ‘\(a\ Health factors
developed NLP and ETL tools. - / Sydney |Luigi lbrary, | Prevalence and
NOTE Fartnrship [muitple [mpact of
METHODS - for Health, |spaCyand _vaitionin
Worktlow, N PERY ) (2) Reser,” g [cincacancer
1. Executing the NLP systems to ) Enterprise
process the textual notes in the - Semaé|Locally Bxracting
NoTE table Vount  [developed[genctic variants
Sinai > rcien
2. Converting NLP system output nto . (Genormics |pipeines  [oiomarkers,
. - . TP s nc Cased on |famiy mecical
the NOTENLP table (1) Wrappers for converting outputs of NLP systems to the Note_NLP format ST s A
3. Transferring concepts from - ey s
NOTE_NLP to individua clinical \ Viedical |DECOVRI | Data Extraction
oo (2) Mapping concepts to OHDSI vocabulary using Ananke Urversty [orion. s comots
Toun - ofSouth |apache  [rlted
ools: N |Carolina  |UIMA; Information
1. Wrappers for converting outputs (3) SQL scripts for transferring data from Note_NLP to clinical tables cwstom | speccally,
e medspac

of NLP systems to NOTE_NLP
format

2. Mapping concepts to OHDSI
vocabulary using Ananke

3. SQL scripts for transferring data
from NOTE_NLP to clinical tables

CHALLENGES & LESSONS LEARNED

1. Gaps in standardization of
concepts extracted by NLP

2. Challenges regarding the use of
NLP systems

3. Implementation issues to meet
local application needs

A framework for representing and

table for real-world evidence

Scan here to read the full paper and
access OHDSI NLP tools

#OHDSISocialShowcase This Week

Table: Healthcare systems that
adopted OHDSI NLP solution

Healthcare| NLP tools | Applications
org. used | and use cases

(Columbia | MiedLEE, _|eMERGE
University ~[HealthTermF |phenotypic

Minnesota. [algorithms |extraction,

o
Pittsburgh. [algorithms | Determinants of

pipelines | monitoring)

Vipina Keloth, Juan Banda, Michael
Gurley, Paul Heider, Georgina Kennedy,
Hongfang Liu, Feifan Liu, Timothy Miller,
Karthik Natarajan, Olga Patterson, Yifan
Peng, Ruth M. Reeves, Masoud
Rouhizadeh, Jianlin Shi, Xiaoyan Wang,
Yanshan Wang, Wei-Qi Wei, Andrew
Williams, Rui Zhang,

Rimma Belenkaya,

Christian Reich, Clair

Blacketer, Patrick Ryan,

George Hripcsak, Noémie

Elhadad, Hua Xu

OHDSI

Representing and Utilizing Clinical Textual Data for Real World Studies: An OHDSI Approach
(Vipina Keloth, Juan Banda, Michael Gurley, Paul Heider, Georgina Kennedy, Hongfang Liu,
Feifan Liu, Timothy Miller, Karthik Natarajan, Olga Patterson, Yifan Peng, Ruth M. Reeves,

MONDAY

Masoud Rouhizadeh, Jianlin Shi, Xiaoyan Wang, Yanshan Wang, Wei-Qi Wei, Andrew
Williams, Rui Zhang, Rimma Belenkaya, Christian Reich, Clair Blacketer, Patrick Ryan,
George Hripcsak, Noemie Elhadad, Hua Xu)

@OHDSI www.ohdsi.org #)oinThelourney [J ohdsi



Explaining patient-level prediction

models using permutation feature

importance and SHAP

< PRESENTER: Aniek Markus

(a.markus@erasmusmc.nl)
CO-AUTHORS: Egill A. Fridgeirsson, Jan A.
Kors, Katia M.C. Verhamme, Peter R.
Rijnbeek

INTRODUCTION:
Feature (or variable) importance methods rank or
measure the explanatory power of features and are
often used to explain prediction models to end-
users.

Many methods to compute (global) feature
importance exist, but clear guidance on which
method s best to use is lacking.

In this work, we compare which features are
important according to permutation feature
importance and Shapley Additive exPlanations
(SHAP) for a given PLP model.

METHODS:

1. We developed a prediction model on the Dutch
IPCI database to answer the following question:
“Among patients 60 years or older presenting at
the general practitioner for an outpatient visit
(target population), which patients will die
(outcome) within 90 days (time-at-risk) after the
visit?”.

2. We repeatedly computed permutation feature
importance and SHAP on 2/3 of the training set
and averaged the resulting importance values. We
investigated the top 5 ranked features (using
absolute values) and visualized the normalized
feature importances.

Infective corneal ulcer
previous 30 days (3x)

Feature importance methods

show some agreement on the

Infective corneal ulcer
previous 30 days (3x)

#OHDSISocialShowcase This Week

TAKE AWAYS:

- Feature importance methods vary in their intended
behavior. For example, permutation feature
importance explains model performance and model

i explain model predictions.
However, the effect of these differences (i.e. a
different feature importance ranking) is not always
clear to users of these methods.

- Knowing which feature importance method is best
to use is important for reliable interpretation and
presentation of prediction models developed within
OHDSI.

relative importance of features,

but also large variation.

Vascular disorder of
pelvis previous 30 days
(3%)

RESULTS:

+ The final prediction model showed good internal
discrimination (AUC = 0.78).

+ We found some overlapping features between
methods as indicated by the numbers in brackets.

« However, there are also differences; some features
included in the top 5 by one method are ranked
much lower by another. In total 9 different features
were identified by the three methods.

* Note these features should not be interpreted as
‘risk factors', but only as features that are important
for the given prediction model.

“This project has received funding from the Innovative Medicines
Initiative 2 Joint Undertaking (JU) under grant agreement No
806968. The JU receives support from the European Union's
Horizon 2020 research and innovation programme and EFPIA.

amp s efpia [

Vascular disorder of pelvis
previous 30 days (3x)

Hypertensive disorder
previous 30 days

Vascular disorder of pelvis
previous 30 days (3x)

Drug use temozolomide
previous 365 days

Neoplasm of i
organs previous 30 days
(2x)

e of -
organs previous 30 days (2x)

Infective corneal ulcer
previous 30 days (3x)

Selective calcium channel
blockers with direct

Table 1: Top 5 ranked features in the model according to different
feature importance methods (in brackets the number of times each

feature was included in the top 5).

Figure 1:
Visualization of
(normalized)
feature
importance for
permutation FI
and SHAP.

Permutation feature SHAP
importance

- Decrease in model - Contribution to
performance. predicted output.

- Importance of all - Importance of all
features together features together adds
does not add up to up to the difference
the model between the actual
performance (sum can  and average
be larger).

- Doesnotrequire -
retraining of the
model.

- Can be compared
across problems
because of using error
ratio. =

- Linked to error of the -
model, which might
not be of interest (e.g.
to investigate model
robustness).

- Extrapolates to 2
unlikely unrealistic
points (especially if
features are
correlated).

prediction.
‘Fair’ distribution of
importance by
satisfying theoretical
properties (efficiency,
symmetry, dummy
and linearity).

Allows contrastive
explanation by
comparing against
subset of data.
Computationally
expensive for large
data and we have to
rely on
approximations.

Can give importance
to features that are
not used by the model
and have no influence
on spread of
importance between
correlated features.

Erasmus MC Health
Science
E EN

mom!:!n anumx o H DSI

Explaining patient-level prediction models using permutation feature

TUESDAY importance and SHAP ( , Egill A. Fridgeirsson, Jan A. Kors,

M.C. Verhamme, Peter R. Rijnbeek)
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[ Rl 2 JACKALOPE: ENHANCING
ETL COVERAGE THROUGH s, G
Using pre-coordinated standard concepts post-coordination is

is a necessarily limited way of representing identified

source data and real-world concepts include
unrepresentable features

POST-COORDINATION

SNOMED CT, which is already a standard
terminology in OMOP Vocabularies,

has established post-coordination syntax
and tools to process it

AUTHORED PCE:
semantic graph is
modelled in SNOMED
grammar and con-

Some concepts can not be mapped precisely. But many of those can still straints
be post-coordinated. With right tools, full semantic meaning of those
concepts can be stored, retrieved and used by representing them as
post-coordinated expressions (PCE).

Parts of SNOMED standard in OMOP are also
the ones with the best post-coordination
potential (rich attribute system

& maintained ontology)

SNOMED CONCEPTS IN OMOP CDM:

NORMAL FORM:
Semantic graph with
We envisioned and prototyped one such tool. morphie wilh e sy
onymistic PCEs

JACKALOPE TRANSFORMATION PIPELINE:

CLASSIFICATION: m
CONCEPT KINDS THAT BENEFIT FROM ;?52;?,2‘:,:‘;:&"&19, ve | cauterisation |
POST-COORDINATION THE MOST cepts with matching ==
Convert Classify Preserve g ve =2
METHODS AND MATHS USED: | poivictracture |
Limited but flexible implementation
of OWL-like/SNOMED classifier
iﬁ‘tféﬂ”p'huE;%;@?;Lﬁ‘sﬁf:méﬁ Concepts Expressions An algorithm, New concepts Written PCE are i o Inkme TS £
BLAKE-2b for hash fingerprinting are presented are converted analogous to get added to stored for E,CET%ETL”&;‘; and ::::ﬁ%igﬁﬁ;wv
SNOMED CT documentation as PCE. Thisis  to Normal Form SNOMED CT the local CDM  re-evaluation e e
20 manally post-coordinated concopts the only manual as specified by internal OWL instance. against newer o
step, although SNOMED CT al-  reasoner, finds SNOMED ver- i
RENGLOSRE there are tools to gorithms. At this a place forthe  Their hierarchy  sions. 2
—— simplify it. point, pre-and  PCE in the exist- is united with
S —— post- coordina- ing hierarchy.  SNOMED Vocab- Hash of the POUNATAAPOUA WD
ANTLR4 for PCE parsing tion are equiva-  For now, only ulary, allowing  Normal Form BENYS KADUR MDY
B ——————— child relations  usein concept s used to identi- P
PRc=Rsing are built. sets. fy PCE syn-
Original SNOMED US release onyms.
FUTURE GOALS: SC% rce
PCE authoring assists with NLP —_ Fu" urticle'

Establish a canonical approach to the usage

n . EHDEN
of PCE in the community demonstration video _.m..-._m_.
Extending PCE use to Vocabulary authoring and source code SNOMEDC

and concept set definition

Jackalope: A software tool for meaningful post-coordination for ETL purposes
WEDNESDAY S A AL

(Eduard Korchmar, Polina Talapova, Maria Kolesnyk, Denys Kaduk)
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Clinical Sequelae of COVID-19 & Associated Healthcare Utilization: A Study Protocol

Ivan C.H Lam ¥, Yi Chai ', Celine S.L Chui 234, Eric Y. Wan 43, Xue Li**5, Carlos K.H Wong %45, Hao Luo %, Kenneth K.C Man X%, Xiaoyu Lini%, Can Yin , Jing Li 1, Mui Van
Zandt ™, Christian Reich *, Katherine Duszynski % Nicole Pratt 1, lan C.K Wong 1410+
1. Centre for Safe Medication Practice and Research, Department of Pharmacology and Pharmacy, Li Ka Shing Faculty of Medicine, The University of Hong Kong (HKU), Hong Kong Special
Administrative Region (HKSAR), China 2. School of Nursing, Li Ka Shing Faculty of Medicine, HKU, HKSAR, China 3. School of Public Health, Li Ka Shing Faculty of Medicine, HKU, HKSAR, China 4.
Laboratory of Data Discovery for Health (D24H), Hong Kong Science and Technology Park, Sha Tin, HKSAR, China 5. Department of Family Medicine and Primary Care, School of Clinical Medicine,
Li Ka Shing Faculty of Medicine, HKU, HKSAR, China 6. Department of Medicine, School of Clinical Medicine, Li Ka Shing Faculty of Medicine, HKU, HKSAR, China 7. Department of Social Work
and Social Administration, HKU, HKSAR, China 8. Department of Computer Science, HKU, HKSAR, China 9. Sau Po Centre on Ageing HKU, HKSAR, China 10. Centre for Medicines Optimisation
0 H DS I Research and Education, Research Department of Practice and Policy, School of Pharmacy, University College London, United Kingdom 11. 1QVIA, Durham, NC, USA 12. Quality Use of Medicines
and Pharmacy Research Centre, UniSA Clinical and Health Sciences, University of South Australia, Adelaide, SA, Australia

+Cofirst author *Corresponding author

Background

COVID-19 infection caused by the SARS-COV-2 virus is associated with various adverse outcomes impacting
multiple organ systems.*? The rehabilitation and follow-up services for patients recovering from COVID-19 is
anticipated to incur extra utilization of healthcare resource. As the COVID-19 pandemic progresses, evidence
to facilitate a better understanding of the risk of long-term adverse clinical outcomes and associated
utilization of healthcare resources will be of great public health interest to assess the impact of COVID-19.

Objectives

1. To monitor and evaluate the short- (6 months), medium- (12 months) , long-term (3 years) mortality,
morbidities and associated healthcare resources utilization following COVID-19 infection.

2. To investigate morbidities of COVID-19 infection in specific populations, including children, older aduits,
and patients with multi-morbidity.

Methods

Electronic health records from six healthcare databases were mapped to the Observational Medical
Outcomes Partnership (OMOP) common data model. (Table 1)

A retrospective cohort study will be conducted using data from December 1st, 2019 to June 30th, 2023
(subject to data availability). Patients with COVID-19 diagnosed with or received a positive screening test
results for COVID-19 between December 1st 2019 and June 30th 2022 will be matched to non-COVID-19
subjects by propensity score conditioned on the probability of COVID-19 infection with the aim to balance
the baseline characteristics across the study cohorts. Large scale regularized regression will be applied to
estimate the propensity score based on patients’ demographics. Subjects with COVID-19 will be matched
to up to 10 comparators with similar propensity score, using the caliper width of 0.05. Non-COVID-19
subjects infected with COVID-19 during the observation period will be censored from the study.

All subjects will be monitored for first diagnosis of cardiovascular, hematological, respiratory, neurological,
psychiatric, immunological, endocrine, malignant, dermatological or gastrointestinal disorders during the
observation period. The number of general practitioner visits, accident and emergency department
attendances, length of stay in general ward and intensive care unit during hospital admission will be
reported and compared between COVID-19 and non-COVID-19 subjects.

The hazard ratio (HR) and 95% confidence interval (Cl) of each outcome will be estimated using Cox
proportional hazard . A rand ts lysis model will be applied to combine results
obtained across multiple databases.

Table 1. Electronic health records consisted in databases mapped to the Observational Medical Outcomes Partnership
(OMOP) common data model

Database Electronic health records

Pre-adjudicated health insurance claims collected from general

US Open-claim IQVIA
pen-claim IQ practitioners and specialists

Germany DA IQVIA?, Proprietary practice management software used by general practitioners
France LPD IQVIA ® and selected specialists
Italy LPD IQVIA®,

UKIMRDIGVIA® Patient records from general practitioners

Hong Kong Hospital Authority (HA) |Patient records of public hospital and ambulatory clinics in Hong Kong
+DA= Disease Analyser,LPD = Longitudinal Patient Database , IMRD = IQUIA Medical Research Data

A total of 69,921 patients with COVID-19 between 1 December 2019 and 1% December 2020 were included in
the preliminary analysis conducted on the France, Italy LPD and Hong Kong HA Databases. (Table 2) Patients
with COVID-19 were observed to incur an increased incidence of myocarditis, pericarditis, myocardial infarction,
pulmonary embolism, immune and idiopathic thrombocytopenia to their matched controls over a 12 months

bservation period. A incidence of and Bell's palsy, Guillain-B
Syndrome and Ischemic stroke was observed between the COVID and non-COVID-19 subjects over the same
observation period. (Figure 1)

Table 2. Number of subjects, follow-up time (years) of target and comparator after propensity score matching

Target Comparator
Datasets = , .

Subjects Follow-up time (years) Subjects Follow-up time (years)
France LPD 52,790 44,137 366,275 286,216
Italy LPD 16,841 13,948 123,820 102,765
Hong Kong HA 290 262 2,610 2,466
Overall 69,921 58,348 492,705 391,448

Encephalitis and

' '
Myocarditis and pericarditis | ——@———— encephalomyelis  1—
Myocardial infarction : o Bell's palsy 4&
Pumonary embolism | —@— Guilain-Barre syndrome  ~O+
Immune and idiopathic | ——@——————— Ischemic stroke 9
'

thrombocytopenia

Figure 1. Hazard ratio (HR; and 95% confidence interval) of clinical sequelae between COVID-19 and non-COVID-19 patients

Conclu

Preliminary results of this study indicated an increased risk of cardiovascular and hematologic sequelae
following COVID-19 infection. To our knowledge, this will be the largest observational study using multi-national
healthcare databases to report the medium to long-term adverse outcomes of COVID-19 infection. The study
will generate robust evidence to evaluate the adverse clinical outcomes of COVID-19 infection. Information on
healthcare resources will inform the policy makers when budgeting future healthcare resources together with,
an understanding of the breadth and duration of the long-term effect of COVID-19.
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UGSF Helen Diller Family  |dentification and extraction of oncology treatment information to facilitate real Id logy data y
gompregenflve Travis Zack'2, Asieh Golozar',Christian Reich?, Atul Butte?, Jeremy Warner?, Eric Collisson’, Julian Hong'2 nn c
ancer Center

org
"Helen Diller Family Comprehensive Cancer Center, 2Baker Computational Health Sciences Institute, *Odysseus Data Services, Cambridge, MA, 4Vanderbilt Univ, L Q
Dept of Biomed Informatics, Nashville, TN, USA

MOTIVATION 'METHODS OVERVIEW METHOD RESULTS
— [EUTURE VALIDATION
Thereis
data to inform future dinical rials Patient drug Patient Dx
administratio - Tmeseries m— Working on extracting precise Regimen order information from

Convolutional Cancer specific EPIC EHR Module

MLE,
= Will compare predictions of automated extraction model with this

&
b o
G ™ o — mat regi d
- ongt s
These cifferences must be identifed for meaningful cohortdentification o e | ~ i ) diseases.
o JR——

challenging to capture in standardized ontologies

and down-stream analysis o
ones non- -
B, =
. 8 ongp - [ mp T exusive i CONTINUING CHALLENGES
e ind predictons. = .
real world datasets o ¢ * Imprecision in Oral medication data
onge \ * “Flexible” Scheduling: e.g. T —
=El “Methoresate T, gien once during
Previous work in field: —_— first cycle” . -
s B * Multiuse medications (Prednisone, :
TA JARA Ketoconozole etc)
« No penalty for “left out”
Regimen Database Clinical data antineoplastics at this time
: « Does not identify dosage adjustments
Extended the Common Data Model 5 s 010 Dxof enerd
(CDM) through 7 standard ontologies * 822 Olssnse proves T « Sensitive to Missing Dx information -~ -
orders bust against false Dx informati .
Cancer Treatment Model: used subtyping) b {robustagolest fokse Dx Information) . <
. + 1,573,197 antineoplastic drug

administrations

Treatments through RxNorm identified through
1. dentification of Index start of

Combines. index

treatments into phases of disease.

+ Gemitabine/Abraxane highly
toxic chemotherapy regimen

+ Offlabel use has schedule with 1
less week of chemotherapy per

irug
2. Regimen determined by
inclusiony/exclusion of drug.

for cohort

e e combinations
3. Cycle duration determined by

duration on therapy

» Efficacy/Tolerance effects of this
change unknown

series method to automate this process across all cancer types and
approved treatment regimens

Leveraging Open resources for Regimen
Identification

e g A Pve et Onceegy

Future work will lok to vadate the accuracy of this approach. We also plan
on 3 isco

Analysis across 5 UC medical . sue =
centers shows similar usage patters Stec use

DISCLOSURES

This

DATABASE CREATION
Converting text to Regimens:
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Accurate Oncology Regimen Annotation and analysis of real-world oncology
FRIDAY treatment patterns across five academic institutions (Travis Zack, Asieh

Golozar, Christian Reich, Atul Butte, Eric Collisson, Jeremy Warner, Julian Hong)
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Openings

FDA/CDER’s Division of Hepatology and Nutrition is seeking a clinician
with bioinformatics or biostatistics training to work with the
Drug-Induced Liver Injury (DILI) Team to evaluate large datasets of
iver-related data, collaborate on the Team’s review of drugs with

nepatotoxicity signals, and help develop informatics-based processes
in DILI evaluation across the Agency.

Contact at judith.racoosin@fda.hhs.gov for
information about the application process (that will be through
USAJOBS).
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Openings

Andrew Williams recently announced
two exciting new openings at Tufts Medicine.

1. Link for Senior Project Manager

1) Senior Project Manager for a multisite position: https://smrtr.io/bBVzh
multiyear grant standardizing critical care DR P ——
EHR and waveform data. (CHoRUS Bridge2Al) and Research Data Warehouse

Manager position:

https://jobs.smartrecruiters.com/
2) Lead software developer and research data TuftsMedicalCenter1/743999857

warehouse manager for Tufts Medicine’s 980631-software-development-
OMOP instance and related services. lead-res-g-c-ctsi

Andrew’s email:

Remote work is possible for both positions. awilliams15@tuftsmedicalcenter.org
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Openings W JOHNS HIOPKINS

Research Associate (Data Scientist/Statistical Engineer), Johns
Hopkins inHealth and Biostatistics Center

« Execute OHDSI studies (e.g. for cohort characterizations and comparative effectiveness) on
Johns Hopkins's EHR data to support clinicians;

» Collaborate with statisticians and clinicians to continuously integrate state-of-the-art
statistical tools to the inHealth/OHDSI tool stack for deployment;

« Mentor trainees on data science and software development skills;

» Co-teach courses on observational health data analytics and data science skills at School of
Medicine and Public Health;

* Facilitate adoption of the inHealth tools among the broader OHDSI community
by contributing to OHDSI’s Health Analytics Data-to-Evidence Suite.

* https://apply.interfolio.com/114436
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https://ohdsi.github.io/Hades/

Where Are We Going?

Any other announcements
of upcoming work, events,
deadlines, etc?
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Three Stages of The Journey

Where Have We Been?
Where Are We Now?
Where Are We Going?

i
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