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Background

Interface terminologies
— IMO, includes a subset of Mondo

Reporting & administrative terminologies
— ICD10CM, CPT4

Clinical terminologies; comprehensive and
specialized
— SNOMED; Mondo & Orphanet



[\ Problem Statement

Previous Work:
Demonstrated semantic
loss in mapping IMO
interface terminology to
SNOMED CT (direct vs.

indirect).

Current Study Scope:
Evaluates
generalizability across a
broader spectrum of
diseases.
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What is » Rare disease ontology
Mondo? » Partially incorporated into IMO

( )  Available to clinicians in EHR

MOonao

https://mondo.monarchinitiative.org




V Objective

* Objective: Inform best practices for terminology mapping
In observational research

« Scope Expansion: Encompasses both common and rare
conditions

* Multi-Site Focus: Evaluates distinct healthcare settings,
workflows, and diagnoses



V Methods

 |ldentification: Mapped IMO terms to rare conditions in
the Mondo Disease Ontology
* Cohort Selection:

— 200 randomly sampled rare conditions
— 200 ‘common’ conditions
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Direct vs Indirect mapping method

Indirect mapping:

ICD10CM-to-SNOMED via OHDSI concept_relationship
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Institutional
Data Mart

source_value
(IMO term)

source_concept_id
(ICD10CM)

standard_concept_id
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Direct mapping:

IMO-to-SNOMED via IMO map
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Direct Mapping Preferred Across Institutions
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F// Key Takeaways

The more direct method of mapping the terminology
selected by front-line clinicians ensures that the resulting
standard concept more closely captures the intended
meaning of the patient-provider interaction.

When neither mapping is acceptable, the EHR source term
Is the most granular term for rare diseases.



F/’ Limitations

* The study used OHDSI’s February 2026 vocabulary version
* Differing ETL processes
e Utilized term matching to identify rare diseases



F// Future Directions

* Bring the topic to Themis

e Recommend all sites with IMO clinical interface terminology
utilize the direct approach when mapping to SNOMED

* When neither mapping is acceptable, what should we do?

— Collaborate!

* Cohort comparison study — does this affect RWE generation?
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Domain tension example: Hematochezia

Hematochezia (443530)
Blood in stool

Domain: Condition
Class: Clinical Finding
Concept: Standard
Validity: Valid
Vocab: SNOMED




Domain tension example: Hematochezia

Clinical finding (441840)
Domain:
T"is a"

Stool finding (4093347) Bleeding (437312)

Domain: Domain:
T "is a" T

Hematochezia (443530)
Blood in stool

Domain: Condition
Class: Clinical Finding
Concept: Standard
Validity: Valid
Vocab: SNOMED

Stool flecked with blood (4115699)

Domain:
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Domain tension example: Hematochezia

Clinical finding (441840)
Domain: Condition
T"is a"

Stool finding (4093347) Bleeding (437312)

Domain: Measurement Domain: Condition
T "is a" T

Hematochezia (443530)
Blood in stool

Domain: Condition
Class: Clinical Finding
Concept: Standard
Validity: Valid
Vocab: SNOMED

Stool flecked with blood (4115699)

Domain: Condition




F What is a vocabulary tension?

* Vocabulary tension = a mismatch
between structure and semantic
expectations

Clinical finding (441840)

Domain: Condition

Stool finding (4093347)

Domain: Measurement

1

s "

Bleeding (437312)

Domain: Condition

)

Hematochezia (443530)
Blood in stool

Domain: Condition

Class: Clinical Finding
Concept: Standard
Validity: Valid

Vocab: SNOMED

Stool flecked with blood (4115699)

Domain: Condition




What is a vocabulary tension?

Clinical finding (441840)

* Vocabulary tension = a mismatch Domain: Conditon
. T"is a"
between structure and semantic
. Stool finding (4093347) Bleeding (437312)
eXpeCtatl O nS Domain: Measurement Domain: Condition
A .
Abnormal feces (437671) T - T

Domain: Condition

Hematochezia (443530)
Blood in stool

5 More Domain: Condition

Class: Clinical Finding]
Concept: Standard

Contents of stool - finding (436815) Validity: Valid
Vocab: SNOMED
Domain: Measurement T
IS a

Fecal chymotrypsin (4079712)

Stool flecked with blood (4115699)

Domain: Condition

Domain: Measurement

25 More




When valid concepts become disconnected

Patient encounter status (443364)
Validity:

Failed encounter (4085789)
Validity:

A

Patient too late (4083440)
Validity:
Adult not brought to appointment (3661933)
Validity:

Did not attend (4084913)
Validity:

A

m— Did not attend blood test (44790171)
Validity:

Did not attend cancer clinic (44812118)
Validity:

107 More




When valid concepts become disconnected

Patient encounter status (443364)
Validity: Valid

Failed encounter (4085789)
Validity: Valid

A

Patient too late (4083440)
Validity: Valid

Adult not brought to appointment (3661933)

Validity: Valid
‘ Validity: Deprecated \
A
m— —_ vl |
| Validity: Vaiid J




When valid concepts become disconnected

™ New Concept Set

All failed encounters B x

Concept Included &) Included Recommend Explore Export Import Compare Versions
Set Concepts Source Evidence
Expression Codes

Enter the concept set description here

Show entries Filter: ISearch...

Showing 1to 1 of 1 entries Previous | 1 Mext

|:| Concept Id Concept Code Concept Mame + Domain Standard Concept Caption |:| Exclude Descendants |:| Mapped

D 4085789 185324002 Failed encounter Observation Standard D D

Add Concepts

Classification Mon-Standard Standard
| [ | [ |




When valid concepts become disconnected

™ MNew Concept Set

Concept Set Included Source Recommend Explore Export Import Compare Versions Messages
Expression Codes Evidence

| Show columns¥ || Copy || sV |Sh":"""r 50 “|entries

Showing 1to 2 of 2 entries (filtered from Previous | 1 |Mext

34 total entries)

Y Vocabulary D Id Code Name Class RC DRC PC DPC  Domain Vocabulary Ancestors
SNOMED (34)
|:| 4136192 413319007 Persistent non-attender Clinical Finding a 0 0 0 Observation SNOMED 1
Y Class
Clinical Finding (34) D 4085724 185336008 Poor attender Clinical Finding 19,530 19,530 4520 4520 Observation SNOMED 1
Y Domain

Showing 1to 2 of 2 entries (filtered from Previous | 1 | Mext

Observation (34) 34 total entries)

Y Standard Concept
Standard (34)

T Invalid Reason
Walid (34)

T Has Records

true (30)
false {4)

Y Has Descendant Records
true (30)
false (4)



F Can we systematically detect vocabulary tensions?

One option: Alternative:
* Find a tension * Define semantic expectations once
 Write SQL and evaluate automatically
* Review results
* Repeat Example expectations:

e Concepts should not belong to
Problems:

incompatible domains

e Valid concepts should not inherit
through deprecated concepts

e Relationships should agree with
concept classification

Requires knowing what to look for
One query per pattern
Difficult to generalize

New tension types require new
code




Testing semantic expectations at scale

OHDSI
Standardized
Vocabularies

V

Formal Representation
of Vocabularies + Semantic
Expectations (OWL)

v

|

OWL Reasoner for
Automated Consistency Checkin

o

Vocabulary Tensions

Vocabulary Structure
* Concepts

* Domains

e Validity

e Relationships

e Hierarchies

Semantic Expectations
* Incompatible domains
— (e.g., Condition # Measurement)
e Valid should not inherit from invalid

e Relationships should respect
domain/range constraints




F Why this matters to OHDSI

 Makes hidden semantic assumptions more visible
* |dentifies concepts that may warrant expert review
* Enables monitoring across vocabulary releases

* Provides a deterministic, scalable complement to existing QA

A vocabulary tension is not necessarily an error. It is a place

where vocabulary structure and semantic expectations deserve
closer examination.




Ontology-Governed LLM Search for Safe
Drug Concept Mapping in Air-Gapped
Healthcare Environments

y
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/ How an LLM can work with an ontology

[

Same two ingredients — a language model and a knowledge graph. In each picture: where is the answer decided?

A - Knowledge goes in B - Back and forth C - Walk the graph D - Ours: ontology search

( Y
External
OO O Candidate verifier ﬁLM O \ LLM
answer proposes
O O O LLM QO O\(%) hypotheses
proposes O O O

an answer |$——— O Q
Feedback

O O N
[ LLM ] e.g. an ontology \ O O ) O O

N y

readsit, reasons

% LLM decides

Ours: part hypotheses - ontology search - rule-based acceptance — the answer isan existing concept, or an
abstention

Validated answer

%  LLM decides %  Acceptance rules decide

* Verifier decides
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From design to first-pass evaluation

candidate space — the vocabulary

ontology
WE ARE HERE - first pass inner rings: more parts of the string
confirmed by a combination that
exists
next round — not evaluated
N
® and the next
o _ _ . -
L0
O @) // -
-7\

N
first pass — hypotheses from the raw stringXxlone - -~
the first interpretation, before any clue -

the answer

clue returned by the ontology
a part it confirmed (e.g. brand = ingredient), handed
to the next round

intended: ontology clues guide the next interpretation

4 )
1 LLM proposes
reads each part of the string, offers
several hypotheses

\ J

v

( )
2 Ontology checks
grounds each hypothesis; records
what is confirmed, in conflict, or
unconfirmed

\ _J

S N oo -

——————— —

3 Clues guide next round
not evaluated in this first pass
what it confirmed returns as a clue

O LLM hypothesis space (per round)
O ontology: more parts confirmed
® candidate the LLM measured

- — = notevaluated in this first pass

—— - ——



F/ From hypotheses to acceptance

attribute evidence is checked against the vocabulary - the whole is measured by meaning - explicit rules decide

@ ( raw local string N ingredient brand dose form strength route
propose

ageinoniog)] @ @ @ 0@
* O &
ZOmg/g

~

p
LLM proposes pieces
\_ J

( i h ( 3 . \
@ search _ thewholstng ) _(d=036 »———(d ) = semantic distance
(_"A-gel 2% (oph) 10g u a i Liu et al., ICLR 2024
(T % M NI / :
LLM as a ruler A-gel (clinical drug form) raw string R €2 concept name C
3 ‘, """""""""""""""""""""" \| _
measures d per candidate —m ! « | d(R, C) = E; | log Mg(t) - log M((t) |
n e ) smaller = read alike - visited first
A (ingredient) No existing combination . )
7 not a candidate
@ decide ((A-G-gel-2%-oph d=031 ) ACCEPT A-G-gel - 2% - oph )
[ A-gel d=0.36 )-» Acceptance rules ABSTAIN reason on record j
( A d=0.42 ) Detailed levels first NEXT ROUND not evaluated in this first pass

in visiting order
lllustrative example




F/ High abstention did not eliminate accepted errors

Same 200 local drug codes

3 50
O
()]
5]
3 40
()]
(7,]
&
S 30
=
(1]
()]
5 20
(1]
3
. 10
©
c
(@]
< 0

T

1

EXAONE baseline
37.6% (71 /189)

Cl 31-45%

O Baseline

Qwen pipeline
78.0% abstain
22.7% (10 / 44)
Cl 13-37%
Qwen baseline

16.4% (22 /134)
Cl11-24%

@ Pipeline

EXAONE pipeline
94.5% abstain

18.2% (2 / 11)

Cl 5-48%

20

40 60
Abstention / no selection (%)

80 100

200 codes drawn at random from 4,747 single-ingredient local codes with an EDI->OMOP mapping; allowability of each output judged by the CRC team against that reference. Error bars: 95%
Wilson intervals. Qwen baseline with thinking (not shown): 28 / 146 = 19.2% (CI 14-26).




What useful abstention can look like

Clues for the next interpretation

[ Search candidates ]—>[ Compare interpretations ]—>[ Record conflicts / unconfirmed parts ]

Reference-based audit unit: first-pass abstentions — Qwen 156 - EXAONE 189 of the same 200 codes
6 3.8%

|
Qwen pipeline
156 abstentions 110 70.5% 40 25.6%
EXAONE pipeli
?89 ortion: 133 70.4% . 47 24.9%
abstentions
1

9 4.8%

B Correct partial clue B Protective stop B Remaining

kept: trametinib v matches reference

About 70% contained a reference-matched partial clue [ e.g. Megsel: ingredient conflict > abstained

Recovery not yet evaluated




Why the system abstained

[ LLM - interpretation ] Pipeline - check & record .{ LLM - nextround |

l No support - no acceptance

o Gel candidates found — support W = 0 for every
Read 'gel' in the name as the N
Amphogel dose form »0 combination
No supported combination - ABSTAIN
B Abstain — clue left for the next interpretation Feedback not yet evaluated
II’ ____________ \
. Brand: Requip XL Plain tablet €< Extended-Release Tablet candidate ! |
Pakinol PD . > _ >| .
Form: plain Tablet Dose form mismatch - ABSTAIN | |
I I
: Next |
I interpretation
Ultravist Proposed iohexol . Brand - iopromide - '300' €2 623 mg/mL candidate _»: :
Unit of '300' unresolved Strength unconfirmed - ABSTAIN : input: :
: Candidate + |
: decision record [
|
s , ) mequinol €2 trametinib 2 mg [MEQSEL] I |
M | Initial dient: I > >
€qse AItial INgredient: mequino Ingredient mismatch - ABSTAIN | :
|
\ /



/( What false acceptances reveal about the architecture

Selected examples

Invega ER - Invega
Release cues
Sandostatin LAR — Sandostatin

Product Ketotop-L —> Ketotop

CELTEE Isentress HD —> Isentress
Skyrizi

Device detail . )
Pen - Injectable Solution

Device Humalog

mismatch Cartridge - Pen Injector

o

(1) source cues not preserved

LAR proposed - accepted without LAR

@ Form / device distinctions missed

Raw string + semantic distance: insufficient
here

Next: add product context for finer
distinctions

( Future work )




r/
7/ Lessons from the first pass

LLM proposes interpretations; ontology constrains candidates.

1 Preserve useful interpretations

LAR proposed = accepted without LAR.
2 Keep interpretations revisable

Retained conflicts provide material for re-examination.
3  Match evidence to the distinction

Form/device mismatches still passed acceptance checks.

Our first-pass evaluation motivates three design requirements

for ontology-governed LLM mapping: preserve useful interpretations,
enable revision, and match evidence to the distinction.




Future Work

Refine policies and strengthen evidence

Preserve cues; test product-label context for fine distinctions.

Test recovery from feedback

Measure correct recovery and new false acceptances.

Track multi-round behavior

Observe correct resolution, repetition, and persistent errors.




EPISODE/EPISODE_EVENT-based Representation of Microbiology Results &
Antimicrobial Susceptibility Testing in OMOP CDM v5.4

Don’t flatten microbiology
Preserve the chain of evidence:

Specimen — Analysis — Organism — Antimicrobial — Result

OHDSI

OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

Presenter: Polina Talapova, MD, PhD
on behalf of Jared Houghtaling, Gilles Clermont,
and Andrew E. Williamst
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r Every value can survive,
and the meaning can still be

lost

Disconnected rows Recoverable evidence

Syntactically valid. Semantically unrecoverable.




% From LISdata to reconstructable evidence

" 6. Queryable output & QA

5. Linkage semantics |

~ t.sowcelss/ [ 2 SPECIMEN
microbiology row

3. EPISODE hierarchy

N
) L [ Paret EPISODE ] e
| Pl « organism identifie i
- Specimen-level anchor o orgerléin altiiihes »
= « toxin / genetic traits
— « negative culture when appropriate
= r' L = 1o B |1
Child EPISODE ( B.M h EPISODE_EVENT
2 . MEASUREMENT %, ¢ s ; giiaud
. > andysis = arganism =) antinirchid = ret
ol l.,v i alalys‘s = standardized test / panel » Links domain rows \specmen g i . =y
e collection / procedure ‘ * r 1 = organism-identification method to the relevant
o analysis | Child EPISODE * AST method specimen or analysis
2 Collected [ AST analysis » MIC/ zone diameter (numericf units) episode ‘ =X
® organism biological sample 1 R J L ¢ S{1/R/NS/SDD interpretation 3 s =7 “—] QA checklist
o AST test / method I G Y B [ =
* antimicrobial —_— | [c=] A EPIEDE (F7 0 C.PRoCEDURE_OCCURRENCE 1= 9 ovconblnons:
antimicrobial agent . v—| Additional procedure / 3 % » i expected OMOP rows created
tested in vitro blood, urine, v— o culture. pracedure event_id + © expect
sputum, wound swab < P J + collection/ lab procedures event_field_concept_id @ correct episode linkage
* result * source procedure events W = i -
__________________________________________ & when present ) Finer-grained upward @ correct organism-to-AST pairing
------------------------------ links to the organism, ic uni
0,0 s y g ; @ numeric units / coded
One source row can e GTWPS mo?bm"gy ‘.w'mows i D. DRUG_EXPOSURE \: analysis, or AST result validation
encode complex without forcing afl logic through ! Not for in vi imicrobial il %
e 1 or in vitro antimicrobia - attribute being < 7
microbiology context. VISIT_OCCURRENCE. ' agents tested in the lab i fified
' Use only for crugs administered, dispensed, | quantn
NS = A S @z N i prescribed, ingested, or otherwise i Supports phenotype development,
. \ intmd\uced into the patient. J \_ ) AMR surveillance, cross-site
———————————————————— ) . \
‘,.' Preserves specimen-analysis-organism-AST context and avoids a flattened record 2 i
O that obscures whether an antimicrobial was tested, interpreted, or administered.

8
Supported : multiole . . ﬂ*v\\ policy-period or
. negative single-organism % polymicrobial P organism toxin / R
scenarios pitaih « AST 43 ¥ i HUE procedures on genetic attributes E | visit-related
"a; one specimen analysis

Aspecimen-centered OMOP CDM v5.4 approach that

preserves the full microbiology chain




Two linkage layers. Two different questions.

Workflow membership Semantic qualification
What belongs to this microbiology process? What exactly does this result qualify?
SPECIMEN
catalogs the collected sample
¢ OBSERVATION
EPISODE organism identified
specimen anchor

event_id +

¢ episode_parent_id
EPISODE episode_event_field_concept_id T
<d EPISODE EVENT meas_event_field_concept_id

analysis anchor
MEASUREMENT
organism-specific AST result




F// One culture. Two organisms.

Fourorganism-specific AST results.

E. coli isolated

Nitrofurantoin MIC 32 uyg/mL — S
Ampicillin MIC 64 uyg/mL - R

U

r E. faecalis isolated

Nitrofurantoin MIC 64 uyg/mL — |
Ampicillin MIC 2 pg/mL — S

.

L

Each AST result remains linked to the
organism it qualifies, while all rows remain
in the same culture workflow.




Theapproach survivesthe hard cases

B necanve cuurur: SRS

No organism detected, no AST.

SPECIMEN
Sputum specimen

2. SINGLE-ORGANISM CULTURE WITH AST

One organism identif ed with susceptibility results.

SPECIMEN
Blood specnmen

2 . EmsoDE
r. EPISODE Specnmen episode
J  Specimen episode Each AST result
links to the organism
v EPISODE A
D EPISODE Culture analysis episode | and analysis episode.
Culture analysis episode ‘ 7
: OBSERVATION
Organism identified:
MEASUREMENT 3 Staphylococcus aureus
Culture result: No organism rows Blood culture 7 + 3
Sputum cul_ture " “No growth detected” | | NoAST rows Collected specimen
Collected specimen MEASUREMENT MEASUREMENT MEASUREMENT
Oxacillin Clindamycin Vancomycin
MIC = 0.5 pg/ml MIC = 0.25 pg/mL MIC = 1 pg/mL
Interpretation: S Interpretation: S Interpretation: S
OMOP tables used: [ SPECIMEN EPSODE Akl AR MEASUREMENT OMOP tables used:  SPECIMEN EPISODE EPISODE_EVENT ~ OBSERVATION MEASUREMENT

3. POLYMICROBIAL CULTURE WITH AST o 4. MULTIPLE ANALYSES ON ONE SPECIMEN

Multiple organisms from the same specimen organism-specific AST results. Different tests from the same sample (e.g., culture + molecular).

SPECIMEN SPECIMEN
AP Same specimen. CSF specimen )
Different organisms. I Multiple workflows
EPISODE :
S, emmen isode Different results. ¥ 3 from one specimen,
- S kept connected
All linked. [P— EPISODE EPISODE P 2
= EPlSODE . Culture analysis episode Molecular test episode
[ ] Culture analysis episode £ 3 -
. 3 OBSERVATION MEASUREMENT
oassnwmou i), OBSERVATION 5 Orgerdsiy iontited: PCR result:
Escherlchla coli Enterococcus faecalis Sspacocas ke S. pneumoniae detected
A

Urine culture MEASUREMENT

v v
Collected specimen % PROCEDURE
Ceftriaxone OCCURRENCE

Nitrofurantoin Ampicillin Nitrofurantoin Ampicillin - MIC = 0.25 }xg/ ‘mL ComEeT (if applicable)

MIC = 32 pg/ml. MIC = 16 pg/mL MIC = 64 pg/mL MIC = 2 pg/ml CSF specimen Interpretation: S

Interpretation: S pretation: R ion: S | pretation: S Collected sample

OMOP tables used: SPECIMEN EPISODE EPISODE_EVENT OBSERVATION MEASUREMENT OMOP tables used: ~ SPECIMEN EPISODE EPISODE_EVENT OBSERVATION MEASUREMENT PROCEDURE_OCCURRENCE
\. = & =

Also supports organism attributes, policy-period grouping,
and visit-level organism profiles.



Proposed EPISODE concepts

MICRO_EPISODE Microbiology episode Hierarchical umbrella concept
MICRO_SPECIMEN EPISODE Microbiology specimen Groups all microbiology activity
episode attributable to one physical
specimen
MICRO_ANALYSIS EPISODE Microbiology episode_ Represents one distinct culture,
analysis episode concept_id assay, panel, identification,
stain, toxin test, or AST analysis
MICRO_ACCESSION_EPISODE Microbiology accession Parent for a laboratory
episode order/accession spanning

multiple specimens or analyses



( N ( ) 4
SOURCE LIS ROW OMOP ROWS + LINKS RECONSTRUCTION

specimen SPECIMEN QUERY
analysis / test SFISOIDE Can we recover:
organism — SPIEODE BHENI — / the specimen?
identification or AST OBSERVATION v the analysis?
method HIERSLIREBIENT v the organisrﬁ”
antimicrobial tested in PROCEDURE—OCC_URRENCE o v the antimicrobial’?
vitro AER appllcabl_e v the method, valué,
numeric value + unit L SRR AL J unit, interpretation, and
categorical interpretation provenance?
breakpoint provenance

g ) Next steps N

Submit microbiology EPISODE Preserve how S/ |/ Rwas derived:

Validate reconstruction across

concepts as an OHDSI CLSI/ EUCAST/ local rule set + : :
real LISimplementations

community contribution version




Bacteria can be resistant. e

Based Representation of
Microbiology Results and
Antimicrobial
Susceptibility Testing in
OMOP CDM v5.4

The data model doesn’t
have to be.

Don’t flatten microbiology.
Preserve the chain.

Specimen - Analysis -> Organism - Antimicrobial - Result

[Microbiologyfscenariosin/OMOP/COM|

From specimen to results, organized with EPISODE end linked by EPISODE_EVENT

Take a picture
to download the
Brief Report!
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Making the Most of What We Have
Why do OHDSI databases fail network-study diagnostics?
Evelyn Goh | National University of Singapore , Saw Swee Hock School of Public
Health

OHDS
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21 October 2026 | OHDSI Global Symposium 2026
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In 2024 we ran a global OHDSI study

of 15

cohorts passed the diagnostics

GLP-1 RA and acute liver injury

51



F// Almost all the passes were North American

8/9 1/4 0/2

N. America APAC-ANZ Europe

000000000 @000 OO

cohorts passed cohorts passed cohorts passed

52
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Are diagnostics unable to handle
APAC/EU/regional data?

Why are some databases failing? ®



F’ Objectives

Understand

Why are our databases failing?

54



¢

Objectives

Understand

Why are our databases failing?

Characterise

Are there specific patterns resulting in these failures?
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¢

Objectives

Understand

Why are our databases failing?

Characterise

Are there specific patterns resulting in these failures?

Resolve

Can we do something about it?

56



A

Why did some GLP1 databases fail
diagnostics?

AKA: more evidence, please



F// Three diagnostics decide who counts

Empirical
ASDM PIFS
equipoise
covariate balance after preference-score
matching overlap

In most non-U.S. databases

EASE

systematic error

58



The GLP-1 study DB diagnostic results:

Empirical
ASDM pirie EASE
equipoise
covariate balance after preference-score systematic error
matching overlap

Often failed

Often failed

In most non-U.S. databases

Mostly passed

59



Pilot

Evidence (?) Pt. 1



F// Pilot: two completed OHDSI studies

15 9

databases databases
GLP-1 RA and acute liver injury Fluoroquinolones and aortic
9.1M people aneurysm
1 1.7M people

N.Am9-ANZ1-APAC3-EU 2 N.Am 8 - APAC 1

PILOT
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Covariates

FeatureExtraction;
-1 if below count
threshold

Method: where is each covariate missing? PILOT

Regional Cluster

sparsity k-means profiles
share of databases

per region
returning -1 or null

k=5, per cohort mean sparsity and
dominant domain
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Three patterns.
Every cohort. Both studies.

~20,000 covariates per cohort, five clusters each
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Pattern 1: universal sparsity

30-40%

of covariates are sparse everywhere (largest cluster)

N. Am ANZ APAC EU

Dominant domains: observation period - rare conditions
. available C] sparse (-1 / missing)

PILOT
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Pattern 2: North America preferential PILOT

5—-20%

of covariates available in N. Am, sparse elsewhere

Dominant domains: drug era - condition era
. available D sparse (-1 / missing)




7

Pattern 3: APAC enriched

10-15%

of covariates enriched in APAC (JMDC)

N. Am ANZ

APAC

Dominant domains: measurements - procedures
. available D sparse (-1 / missing)

EU

PILOT
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Deep diving into one database (GLP-1-RA)

TARGET COMPARATORS OUTCOME

DPP-4i

17,500 users - pilot

comparison .
Acute liver

GLP-1RA

3,124 users Injury

SGLT2i

10,573 users

On-treatment - 1:1 PS matching (caliper 0.2) - 130 negative controls

PILOT
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Why the DB failed PILOT

Small sample

Chance failures

Data capture

~550 per arm
MDRR fails - EASE not
computable

46% of users lost at “> 1
CEVEIIN ¢

~27,000 covariates tested
42-45% of failures are rare

Plus one real failure: sulfonylureas flipped after matching

Does low density explain it? Could be — need to run a proper study!
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Phase 1

OK, so let’s do it properly now
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HYPOTHESIS (H1)

Lower structural density,
more balance failure

H2: imbalance tracks systematic error less in low-SDI databases
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The Structural Density Index (SDI)

SDI = % Volume + % Breadth

O =sparse - 1=dense

Volume Breadth

how many people have each how many OMOP domains are

covariate populated

mean subject-count tier, scaled 0-1 >1% of covariates non-null, of 6 domains

PHASE 1

Primary SDI: whole-database person Tiers (dense - moderate - sparse) are
counts per concept descriptive only
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Phase 1 outcomes PHASE 1

PRIMARY (H1)

Imbalance burden

Balance failure
share of covariates with ASMD > 0.1

max ASMD > 0.1 after adjustment

SECONDARY
Equipoise | 2l MDRR Availability
fails below 0.2 falls- above 0.25, fails above 10 by OMOP domain
with pand o

Thresholds: CohortMethod defaults, recomputed from continuous values
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F// Tested the LEGEND-T2DM study on Synthea

100,000 3 h5min 23 min

LEGEND-T2DM

synthetic persons full run
Y P study

Synthea - 6 runs - 7-8 Oct 2026

PHASE 1
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Partner sites

TMU and LEGEND
running now

More studies

extend the
characterisation

EASE and negative
controls

formal analysis of
availability
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Thank you very much!

Evelyn Goh | e0983111@u.nus.edu
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