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Let’s take a real-life example
A Breast Cancer in Males

OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS




F// Men also get breast cancer

|t is rare

e 0.5-1% of all breast cancer

- © 2670 new cases vs compared to
321,910 cases in women

It is deadlier

e 510 deaths in men compared to
>42,000 deaths in women

e 5-year overall survival rate for men
is ¥77.6%, compared to 86.4% for
women.




F// Trials left men out, and guidelines extrapolate

participants were men

79.4% of pivotal phase lll breast cancer trials enrolled women only and 0.087% of all

 Male inclusion was 2.5% in endocrine therapy trials vs 28.6% in non-endocrine trials

 Treatment guidelines rest on extrapolation from evidence in women

(- @ “There are substantial knowledge gaps
AS ‘ O concerning the optimal management of

to treating men with breast cancer have been extrapolated largely
\_ from research conducted in women with breast cancer.”

breast cancer in men. To date, approaches

~

Wy,

"Few males have been included in breast cancer trials.

breast cancer in males are generally extrapolated from

findings of clinical trials focusing on breast cancer in
females."

Therefore, recommendations regarding management of

“Knowledge of this disease is limited and
mainly derives from small single-institution
retrospective studies with contradictory
results. The management of male patients with BC is
generalised from the management of BC in women.”



The default treatment comes at a cost

* Tamoxifen is the default endocrine therapy for men.

* ~50% of men discontinue tamoxifen within 5 years.

 ~1in 5 discontinue because of toxicity.

e Thromboembolism is more frequent in men receiving tamoxifen.

e Alternatives exist, but evidence to guide treatment selection in men is limited.

Are we giving men the right treatment, or simply the treatment best
studied in women?




How can we help in this case?

* Guidelines

* Treatment selection

* Effectiveness and safety

e Access and reimbursement
* Regulatory decisions

e Clinical trial design

 Disease characterization and unmet need



What's going on in Cancer RWE?

G SHERCT
“ ' BETTER MEDICIRE ml__‘
BEST FRACTEE REAL WORLD

DATA AND DIGITAL
ONCOLOGY

REVIEW

Characteristics and impact of real-world evidence studies in oncology:
comprehensive mapping review of publications evaluating targeted
therapies in solid tumours

Conclusions: The number of RWE publications on TT for solid tumours is increasing, but studies are heterogeneous,
mostly retrospective, and published in low IF journals. International collaboration and promotion of standardised
data sources is imperative to enhance the relevance of RWE research to complement clinical guidelines and impact
clinical practice.




What is to blame for this?



What is to

blame?
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What is to blame?

The Cancer

B) it needs a lot of detail

TABRECTA™ (capmatinib) tablets, for oral use
Initial U.S. Approval: 2020

INDICATIONS AND USAGE
TABRECTA is a kinase inhibitor indicated for the treatment of adult patients
with metastatic non-small cell lung cancer (NSCLC) whose tumors have a
mutation that leads to mesenchymal-epithelial transition (MET) exon 14
skipping as detected by an FDA-approved test.
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What constitutes a cancer diagnosis?

TABRECTA™ (capmatinib) tablets, for oral use
Initial U.S. Approval: 2020

INDICATIONS AND USAGE
TABRECTA isa kmase inhibitor indicated for the treatment of adult patients
with metastatic mon=Small ¢ell lung cancer (NSCLC) whose tumors have a
mutation that leads to mesenchymal-epithelial transition (MET) exon 14

skipping as detected by an FDA-approved test.
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So: Cancers Diagnoses have Detail

with metastatic mon=small'¢ell lung cancer (NSCLC) whose tumors have a

mutation that leads to mesenchymal-epithelial transition (MET) exon 14

Metastases

Morphologies

Topographies
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Can we Represent all the Detail?
Usually, diseases get coded in ICD10.

Metastases

Morphologies

Topographies

Biomarkers

Stages

Grades

Invasion/Extensions

Disease dynamics

ICD10 only has 55 mets and a
decent set of cancer
topographies

ICD10CM (not ICD10)
has 206 cancers
“in remission” or “not in
remission” (no progression)

o o s O o << O S
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)

Other conditions

Surgery

Enables use
Lab tests &}
Death
Regimens
Radiation

There is more detail beyond Condition

Epidemiology & disease burden

Genomic profile

Treatment adoption & impact

Treatment utilization

Comparative effectiveness & safety

Quality of care & guideline adherence

Early detection

System-level quality metrics
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What is to blame?

The Data

Shallow diagnosis, comorbidities,
Medications, vitals, labs,

status buried in the notes

olecular tumor boar

“\ Specific actionable variants,
N treatment recommendations,
ecisions unstructureddat

Genomics

treatment planning, modality, total Sequencing data, variants,
different formats from different

vendors and/or homegrown panels

dose and fractionation, treatment
interruption and reasons, post-RT
response

Chemotherapyadministration,
dose modifications, toxicities

Drugs, dosing, coverage
gaps

date of diagnosis, histology,
stage, grade, first follow-up,
coded manuall

receptor status, stage,
margin, grade, lympho-
vascularand perineural
invasion, TIL, genomics
buried in free text

Tumor size, number and size of
metastasis, response,
progression, reads locked in PDFs

procedures, ECOG and smoking C) they are fragmented — over different

systems
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What is to blame?

The Data
C) they are fragmented — and not easy to
bring
together
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What is to blame?

The Data
D) their quality is bad

ESMO An ESMO study reveals that poor quality of real-

-
d al Iv world data from oncology studies is still an issue
REPORTER

Journal of Clinical Oncology

An American Society of Clinical Oncelogy Journa

“Poor-quality of real-world data in oncology limits the reliability and impact
of oncology RWE.”




We need to solve these problems

The Cancer The Data
A) it's a rare disease C) they are fragmented
B) it needs a lot of detail D) their quality is bad
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The Solution Space

The Cancer The Data
o Build a network of cancer centers e Connect the silos
Move from fragmented single-center studies to Aggregate patient data from the silos inside an
federated, multi-site evidence generation at organization and take care of most of the
scale fragmentation

Q Fix the quality

Identify and standardize oncology related Systematically assess, clean, and validate data
details required for reliable evidence through structured diagnostics

° Define what research needs

20



% A network of

cancer centers




-

The
FALCON Research Network
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2318P FALCON: A novel high-quality cancer network for RWE, Golozar, A. et al. Annals of Oncology, Volume 36, S1273 23



FALCON aggregates Fragmented Data

From EHR only From both From Registry only

Skin

prostate

Breast

Lung and respiratory tract
Lymphoid hemopoietic
Large intestine
Melanoma

Bladder

Head and neck
Pancreas

Diffuse non-Hodgkins

~z  Patient # for various

Liver
Thyroi

d

Multiple myeloma
Other Non-Hodgkins
Lymphoid leukemia

Uterus

Stomach

Ovary

Myeloid leukemia
Esophagus
Cervix

Male genital
T-cell or NK-cell
Small intestine
Other Leukemia
Female genital
Follicular non-Hodgkins
Hodgkins

one

urinary system
Biliary tract
Unknown origin
Peritoneum
Adrenal gland
CNS

Endocrine
Nervous system
Mediastinum
Immunoproliferative
Meninges
Mesothelioma
Kaposi sarcoma

Cancer type
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Oncology Networks in OHDSI

AR .
@‘bp-n MA uroevidencehub
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integrating health data ONEFORALL [ = o e
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121LOre sk HONEUR

Haematological Outcomes
Network in Europe
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9 oncology networks, similar data partners
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/<

Different
— Studies
— Sponsorship

Different Coordinating Centers

.

J

.

J

.

— Governance
— Logos

In common
— OMOP CDM
— Vocabularies

— Conventions
— Quality
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Data harmonization for cancer

Condition
Cancer Disease Model e O e e
va— T ] [ [ 1 1

Stage  Grade  Margin  Metastasis  Dimension  Extension Biomarker

Metastatic non- Cisplatin+Gemcitabine (GC)+Bevacizumab
squamous NSCLC 21-day cycle for up to 6 cycles

) .

@ 8 8] &

Cancer Treatment Model ienteda 93 9 03 G5 G369

8
Needed for research ( Regimen1 ]
but mostly not [ Cycle1 _][ Cycle2 ][ Cyele 3 ][cyenu ][ Cycle s ][ Cycle 6 J
available
Diagnosis Metastatic disease Progression Progression
Hospitalization
4 & FY Palliative care
Hospice
Death
Biomarker - therapy L discontinuation
evaluation 2L therapy 2L discontinuation
o Episodes
Cancer Eplsode Model Lum Gancer
Metastatic

Disease Extent

S " E 1

Treatment | 1L treatment (regimen, cycle) | ‘ 2L treatment ‘




Cancer terminologies

Cancer Disease Model
Cancer Diagnosis: [Base Diagnosis]+ [Diagnostic Modifiers]

ICD-0O Cancer Modifiers + OMOP Genomics

Cancer Treatment Model
Composite Level [(Treatment Episodes)]or Individual Level (standard OMOP)

HemOnc

Cancer Episode Model
(Overarching disease episode b

Disease dynamic (remission, stable, progression)

\Disease extent (confined, invasive, metastatic) y

De-novo vocabularies
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F/’ Upcoming vocabulary release

* Briefly:
— NAACCR mapping
— SNOMED, LOINC de-standardization and mapping
— Small genomic update
* Now in good shape:
— Mets, lymph nodes
— Stages, grades

* More details during the Sep 1 Community call- Vocab refresh
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F’ Documentation

 ETL OnRamp: https://github.com/OHDSI/OncologyWG/wiki/OnRamp

e Book of OHDSI

— Oncology
— Genomic
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https://github.com/OHDSI/OncologyWG/wiki/OnRamp

What about the other problems
facing cancer RWE?



Use case categories

Epidemiology & disease burden

Genomic profile

Treatment adoption & impact

Treatment utilization

Comparative effectiveness & safety

Quality of care & guideline adherence

Early detection

System-level quality metrics

Start with the Use Cases

Full list of oncology use cases:
https://github.com/OHDSI/OncologyWG/

wiki/Use-Case-Repository
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.. And drive the Variables

/S

\ Clinical data Frequency of being required
Epidemiology & disease burden Base diagn.o.sis
Other conditions
Genomic profile Stage
] i Metastases
Treatment adoption & impact Lab tests
Treatment utilization D?ath
Regimens 0.46
Comparative effectiveness & safety Disease dynamic 0.39
-Omics 0.38
Quality of care & guideline adherence Radiation Therapy 0.16
Grade 0.13
Early detection Extent 0.11
Disease Episode 0.1
System-level quality metrics j Surgery 0.08
Lymph nodes 0.02




.. And drive the Variables

Variables other than
cancer diagnoses

\ Clinical data Frequency of being required

Epidemiology & disease burden Base diagnosis

Genomic profile Stage
Metastases
Treatment adoption & impact
Treatment utilization :
Regimens 0.46
Comparative effectiveness & safety Disease dynamic 0.39
-Omics 0.38
Quality of care & guideline adherence Radiation Therapy 0.16
Grade 0.13
Early detection Extent 0.11
Disease Episode 0.1
System-level quality metrics j Surgery 0.08
Lymph nodes 0.02




Quality Management System

v

Continuously improved ETL

N

Feedback loop
to data partner

_

Readiness
assessment?

Qc
Report

Runs centrally

s succeswilly met the sequirements of
% )

Corfificate of Completion 89
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Problems with Standard Concepts

P-1 P-2 P-7 P-8 P-11
P-12 P-13 P-15 P-20 P-21 P-22
y . . 4 4 Data partners
picking their own
p-23 P-24 p-25 P-26 P27 st P-33 Coding is not ok!
‘ ‘ We cannot fix that
P-34 P-38 P-39 P-40 P-41 p-42 P-44
. ' | 4 | through custom
cohort definitions.
P-45 P-47 P-48 P-50 P-51 P-52 P-53 P-54 P-55
P-56 P-57 P-58 P-59 P-60 P-61 P-63 P-64 P-67

"D VP.'IDV

W Concept0 M Invalid met or node M Not standard concept M Wrong vocab for domain Meas Value overloaded
M Invalid grade M Invalid stage @ Wrong domain table M Flavor of NULL B Wrong LOINC postcoordination



Problems with Cancer Conditions

L

P-1 P-2 P-3 P-4 P-5 P-6 P-7 P-8 P9 P-10

_9V9V VIV -

P-20

ICD-10 derived
cancer concepts are
insufficient

If the path lab

doesn’t combine
‘ . ‘ ‘ “ ‘ “ “ ‘ » ‘ histologies with

topographies, we

OO YOI VISV PO L™

5

OIVV V' I

Complete (Histo+Topo) M One legged (Histo only) [ Shallow (Topo only)




Records with problems

0% 100%

Ranges not expected for
the test

Problems with Labs

Hemoglobin

Bad range

Bad unit

No spread

Number concept

Unit are notoriously
unreliable, leaving us to
rely on ranges

Very few data or
test not working

Non-numerical
values, usually
gualitative

Covered lab tests
ALT

ANC

aPTT

AST

CrCl
Creatinine
Direct bilirubin
GFR
Hemoglobin
HbAlc

INR

Platelets

PTT

Total bilirubin
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Metastatic non-
squamous NSCLC

J

Cisplatin+Gemcitabine (GC)+Bevacizumab

21-day cycle for up to 6 cycles

l

Available in the data

Needed for research but
mostly not available

8 c
3 B
B B
Regimen 1
Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5 Cycle 6

OMOP Oncology: Cancer Treatment Model
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X

Initialize the scoring matrix

T 6 T T A C G G

oo o/o/o 0 0 0 0
G O
@ Fill the scoring matrix
G|lo T G T TATCG G
T 0 o o/o o o/lolo o0
o ~ Pt Traceback
0 321 0 0 0 3 3 T 6 T T A C G
clo " » %
0 321 0 0 0/ 3 6 .9 0/ 0.0 0,00 0
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391 6242290 14 .9 0o 3. 1. 0 0.0 3 3
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391 49979523 | 2/lg 0.3 1.0/, 0. 0./3 6
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Al o va—da v
0 4 35 109896 5/ 9 3 1.4.9 7 53 2
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Substitution 5(a;,b;) =1 .’ i ”% 01211/ 3 8/1391d9 | g 16/ 4 7 64,8 6
- -3, a; #b; % . Do B B E e
matrix: 3915 4 611108 9 0 4 3 5 10 8 6 5
Gap penalty: Wi = kWj VYV — - ade (Y
Wy =2 110/ 32 79/ 8/ 7/0/0/2 1,38/ 13 11 9
3’ :b
Substitution (g b,) = +3 a; b, 0 3,1 5 4 611 10 8
matrix: =3 @Fh 15 110/3 27 9 87
Gap penalty: Wy = kW,
G T T A C
[ [
G T T G A C

How does ARTEMIS do it?

ARTEMIS uses an adapted Smith—
Waterman sequence-alignment
approach to derive chemotherapy
regimens.

Standard sequence alignment accounts
for matches, mismatches, and gaps, but
not the relative timing of treatment
events.

ARTEMIS extends the alignment scoring
to incorporate temporal differences,
allowing treatment delays and
deviations from expected schedules to
be considered.
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Ongoing research



FALCON-Lung

23 data partners from 9 countries with >100,000 NSCLC
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e Explore results through an

interactive dashboard. Stratify
by regimen, treatment line,
site, age and sex.
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Overall survival by 1% line treatment categories

Overall Survival
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1867P FALCON-Lung: Evolving global ICl treatment patterns and outcomes in the era of personalized
mNSCLC treatment, Verbiest, A.T.L. et al. Annals of Oncology, Volume 36, S1075
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r/ FALCON Bladder:
/ RWE to influence Bladder Cancer Guideline

EAU Guidelines on
Muscle-invasive
and Metastatic

Bladder Cancer ‘ ’ 1:\‘

} 3 FALCON

Research
Network

16 countries, 40 sites

2318P FALCON: A novel high-quality cancer network for RWE, Golozar, A. et al. Annals of Oncology, Volume 36, 5127344



FALCON-Male Breast

Landscape study: Characterize patients, treatments, and available data across FALCON.
Evidence opportunities: Prioritize the most important and answerable clinical questions.
Study requirements: Define required data and identify ready sites.

Build what is missing: Address key data and quality gaps with partners.

Evidence at scale: Launch prioritized studies

Build the program: Create a collaborative, long-term male breast cancer research program
with interested organizations and partners.

Kick-off September 2026
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// Summary

* Cancer RWE is an imperative
 The Oncology WG is laying the foundation
* Research started
* More research is to come:
— Prostate cancer
— Multiple myeloma
* Bring your needs and research to the WG

golozar@ohdsi.org,
oncology@ohdsi.org
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