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2024 OHDSI APAC Symposium News

• Collaborator Showcase submissions 
are now open!

• Important dates:
– Submission deadline: September 15

– Review by Scientific Review Committee: 
September 16 – October 20

– Notification of acceptance: October 31

– Collaborator Showcase: December 5-6

https://docs.google.com/forms/d/e/1FAIpQLSewYR7SGP4gbx4
JlJwmIUyjJwb6M-UUSkRBbGpWcG4GqFm_cg/viewform

https://docs.google.com/forms/d/e/1FAIpQLSewYR7SGP4gbx4JlJwmIUyjJwb6M-UUSkRBbGpWcG4GqFm_cg/viewform
https://docs.google.com/forms/d/e/1FAIpQLSewYR7SGP4gbx4JlJwmIUyjJwb6M-UUSkRBbGpWcG4GqFm_cg/viewform


2024 OHDSI APAC Symposium News

• Overall event website: https://sg-ai.org/

• Landing page on OHDSI.org will be available soon

• Registrations also coming soon!

– Registration fees will be 488 SGD (~370 USD)

https://sg-ai.org/


Joining the OHDSI Evidence Network

PN



Data Partner Organizations (DPO)

An institution

That owns or licenses data

That has been converted to the OMOP CDM v5.3+ 

Willingness to generate evidence and participate in 
network studies

CB



Joining the Network as a DPO
What do you need to have in place?

What do you need to do?

What information will be held privately?

What information will be public?

CB



What you need in place
To join the network as a DPO

• Observational health data standardized to the OMOP CDM v5.3 or higher

• Data held in a relational database accessible by the organization
o List of supported SQL environments here: 

https://ohdsi.github.io/SqlRender/articles/UsingSqlRender.html#translation-to-
other-sql-dialects 

• Approval from governance entity (i.e. IRB) to share metadata and concept counts with 
the OHDSI Coordinating Center (OCC) 
o Note: It is up to each individual DPO as owner or licensee of data to ensure all 

appropriate governance requirements are followed.

• The ability to run the DbDiagnostics R package against the data

CB

https://ohdsi.github.io/SqlRender/articles/UsingSqlRender.html
https://ohdsi.github.io/SqlRender/articles/UsingSqlRender.html


What you need to do
To join the network as a DPO

• Run the DbDiagnostics package executeDbProfile function to generate metadata and 
high-level concept counts about each data source submitted to the network

o The aggregate information gathered by the package is listed here: 
https://ohdsi.github.io/DbDiagnostics/articles/SummaryStatistics.html 

o If the Achilles package was run previously and the results stored this step will take 
approximately 15-30 minutes, depending on the environment

o If the Achilles package was not run previously or if the results were not stored this 
step will take approximately 1-8 hours, depending on the environment.

• Send the resulting information to the OCC via SFTP. Please contact 
evidencenetwork@ohdsi.org for the key file when you are ready

CB

https://ohdsi.github.io/DbDiagnostics/articles/RunAndUploadDbProfile.html
https://ohdsi.github.io/DbDiagnostics/articles/SummaryStatistics.html
https://github.com/ohdsi/Achilles
mailto:evidencenetwork@ohdsi.org


What information will be held privately…
Data source and site-specific metadata will be held securely at the OHDSI Coordinating 
Center at Columbia University and will not be shared openly.

CB



… vs What will be shared publicly
Only aggregate concept counts and the total number of data sources with a record 
of each concept will be shared as a public resource.

CB



Let’s Generate a DbProfile!

CB



What happens after you send your 
DbProfile to the OCC?
1. Your organization will receive an @ohdsi.org account 

i.e. VA@ohdsi.org to be used to notify you of potential 
network studies and other internal communications

2. Your organization will be listed as an OHDSI Evidence 
Network DPO on the OHDSI.org website

3. You will receive a report from the OCC putting your data 
source in the context of network*

CB*Once there are enough participating data partner organizations 

mailto:VA@ohdsi.org


Questions?

We are hosting office hours every Friday from 9am-10am 
EST in the Evidence Network teams channel. Fill out this 
form and choose ‘Evidence Network’ to join.

Email us at evidencenetwork@ohdsi.org

CB

We are here to help!

https://forms.office.com/Pages/ResponsePage.aspx?id=lAAPoyCRq0q6TOVQkCOy1ZyG6Ud_r2tKuS0HcGnqiQZUOVJFUzBFWE1aSVlLN0ozR01MUVQ4T0RGNyQlQCN0PWcu
mailto:evidencenetwork@ohdsi.org


Observational Cancer Research in 
OMOP



The Secret Sources

Community

ReproducibilityStandardization

Open-
Source

Open-
Science

Scale



Why is oncology any different than the 
rest of medicine?



Problem 1: Cancer is a rare disease

55% are 
adeno

1% have MET ex14 
mutation 

55% are 
adeno

70% are 
metastatic 
NSCLC 

85% are NSCLC 

2,000,000 
cases

1,870,000 
cases

1,309,000 
cases

719,950 
cases

7,200 
cases



Problem 2: Cancer needs detail

“What is the Overall Survival or Progression-free Survival of patients with  
metastatic Non-small Cell Lung Cancer with confirmed MET exon 14 
skipping who received oral capmatinib as first line?“



Problem 2: Cancer needs detail

“What is the Overall Survival or Progression-free Survival of patients with  
metastatic Non-small Cell Lung Cancer with confirmed MET exon 14 
skipping who received oral capmatinib as first line?“

Concept Category

Non-small Cell Histology

Lung Anatomical site

Metastatic disease Tumor attribute

MET exon 14 skipping Genomic Variant

First line treatment Treatment Episode

Capmatinib Regimen



Problem 3: No standards

There are no common or even good terminologies

Concept Category

Non-small Cell Histology ICDO, SNOMED

Lung Anatomical site ICDO, SNOMED

Metastatic disease Tumor attribute

MET exon 14 skipping Genomic Variant CiVIC, OncoKB, ClinVar, NCIt, CAP, LOINC, SNOMED

First line treatment Treatment Episode

Capmatinib Regimen RxNorm, HemOnc



The OHDSI Oncology Working Group 
Has Worked on the Solution

• Oncology Network
• OMOP Oncology conventions



OHDSI Oncology Network
Data from many institutions can be analyzed together

Network Partner

Network Partner
Network Partner

Network Partner

Research
institution

Claims
Claims

EHR
EHR

Network Partner Network Partner
Network Partner

Network Partner

EHR
EHR

EHR
EHR

Network 
sample



OMOP CDM: Oncology Conventions

Cancer Disease Model
 Cancer Diagnosis: Base Diagnosis + Diagnostic Modifiers 
 (One-to-many connection between them)

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

Cancer Episode Model
 Continuous periods of disease or treatment with distinct clinical meaning 
 Composed of multiple events
 Essential for conducting cancer research 

Solves all problems of oncology research

1

2

3



OMOP Oncology: Cancer Disease Model1

Diagnostic 
Modifiers

Diagnosis

Condition
Histology Topology

Stage Grade ExtensionDimensionMetastasisMargin Biomarker

+

Cancer Disease Model
Cancer Diagnosis: Base Diagnosis + Diagnostic Modifiers



Abstracted chemotherapy regimens rarely available

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

Metastatic non-
squamous NSCLC

Cycle 5 Cycle 6Cycle 4

C

G G

C

G G

C

G GAvailable in the data

Regimen 1

Cycle 2 Cycle 3Cycle 1

C

G G

C

G G

C

G G

B B B B B B

Needed for research but 
mostly not available

OMOP Oncology: Cancer Treatment Model 2



OMOP Oncology: Cancer Episode Model

Episodes
Continuous periods of disease or treatment with distinct clinical meaning 
Composed of multiple events
Essential for conducting cancer research 
Obtained directly from source data (e.g., registries) or algorithmically derived

• Parent Episode: 
– Episode of care: Covers the entire cancer duration

• Children Episodes: 
– Disease dynamic (remission, stable, progression)
– Disease extent (confined, invasive, metastatic)

3

https://github.com/OHDSI/OncologyWG/wiki/EPISODE 

https://github.com/OHDSI/OncologyWG/wiki/EPISODE


Cancer Episode Model: Schematic Patient Journey

2L discontinuation

Hospitalization
Palliative care 
Hospice
Death

1L discontinuation

Metastatic disease Progression

1L therapy

Diagnosis Progression

Biomarker 
evaluation 2L therapy

Episodes

Metastatic

Disease Dynamic

1L treatment (regimen, cycle) 2L treatment

Disease Extent

Treatment

Lung Cancer

P PP

Model allows addressing a variety of questions, including 
but not limited to: 
• Overall survival
• Progression free survival
• Time to treatment discontinuation
• Time to next line of treatment 
• Predictive and prognostic value of specific biomarkers



Cancer Disease Model
 Cancer Diagnosis: Base Diagnosis + Diagnostic Modifiers

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

Cancer Episode Model
Overarching disease episode
Disease dynamic (remission, stable, progression)
Disease extent (confined, invasive, metastatic)

 

Cancer Disease Model: Terminologies
Solves all problems of oncology research

1

2

3

ICD-O Cancer Modifiers + OMOP Genomics

HemOnc

De novo vocabularies



Genomic Variants are not Features

• Genomic markers need to be turned into features of an analytical 
dataset:

Without features, epidemiological methods cannot work

Met exon 14 skipping mutation
 
• Splice region variant
• Chromosome 7q31.2
• Exon 14 missing
• Location 116411884-116411895

Feature 1 Feature 2 Feature 3 Feature 4 Feature 5 Feature 6 Feature 7 Feature 8 Feature 9 Feature 10 Feature 11 Feature 12
Person 1
Person 2
Person 3
Person 4
Person 5
Person 6
Person 7
Person 8 1
Person 9
Person 10
Person 11
Person 12
Person 13 1
Person 14
Person 15
Person 16
Person 17 1
Person 18



OMOP Genomic

19k coding genes

290k variants

OMOP 
Genomic

632 genes

OMOP Genomic is built from relevant sources

… by 
• Combining public repositories
• Deduping them



Small DNA variant, fusion, exon

Gene variant

Small RNA variant

Structural DNA Variant 

Small protein variant

Is a

Is transcribed from

Is translated from

Hierarchical relationships inside OMOP Genomic

Gene amplification, deletion

RNA expression

Protein expression

Is a

Is a

RNA

Protein

Logical gene

Chromosome level Gene abundance levelSequence mutation level
according to central dogma

DNA



Is a

Is a

Is aIs a
Is a Is a

Is translated 
from

Is transcribed 
from

BRAF on genome GRCh38 on chromosome 7 Substitution 
in position 140753353 of A replaced by C measurement

BRAF (B-Raf proto-oncogene, serine/threonine kinase) gene 
variant measurement

BRAF transcript: Substitution in position 1781 
of A replaced by G measurement

Chromosome 7 monosomy 
measurement

BRAF protein: Substitution in position 594 Asp replaced 
by Gly measurement

BRAF Gene Exon 15 
Mutation measurement

BRAF Gene Amplification 
measurement

BRAF::CUL1 Gene fusion 
measurement

BRAF RNA Expression 
measurement

BRAF Protein Expression 
measurement

Gene DNA 
Variant

Gene RNA 
Variant

Gene Protein 
Variant

Hierarchical relationships inside OMOP Genomic
EXAMPLE



KOIOS

Map precise genomic variants to OMOP Genomic

https://github.com/OHDSI/KOIOS 

https://github.com/OHDSI/KOIOS




Detecting oncology treatment 
regimens



Schematic Cancer Patient Journey

2L discontinuation

Hospitalization
Palliative care 
Hospice
Death

1L discontinuation

Metastatic disease Progression

1L therapy

Diagnosis Progression

Biomarker 
evaluation 2L therapy

• Overall Survival 
• Symptom Endpoints 
• Disease-Free Survival/Event-Free Survival 
• Objective Response Rate 
• Complete Response 
• Progression Free Survival/Time to Progression 



Cancer is complicated

23

• Understand the natural history of the disease
• Identification of the unmet need
• Clinical management & drug utilization
• Effectiveness and safety of the medications
• Impact of regulatory actions
• Medication adherence and access 



Can I identify these patients in my data?

24

IMPOSSIBLE without information on treatment regimens. 

adult patients with relapsed or refractory multiple myeloma (RRMM) 
who have received at least four prior lines of therapy, including a 
proteasome inhibitor, an immunomodulatory agent, and an anti-CD38 
monoclonal antibody.



• Animation 

25



ARTEMIS 

Oncology Regimen Detection Algorithm

https://github.com/OHDSI/ARTEMIS

https://github.com/OHDSI/ARTEMIS


What do we have in the data?



What do we need?



Sequence Alignment for Derivation of 
Chemotherapy Regimens 

• Traditional NW and SW do not 
incorporate treatment delays, 
protocol deviation and relative time 
between events

• NW and SW can be extended to 
incorporate relative timing 
information

2

3

1



ARTEMIS: A Modified Smith-Waterman algorithm

accounts for missing events, treatment delays, protocol deviation and 
relative time between events 

Alignment Result:           0.C-7.C-15.C-7.A-0.B-0.C-7.A-7.D-7.E-7.E
_._-__-__-__-7.A-0.B-0.C-7.A-7.D

Substitution matrix 𝑆 𝑥𝑖 + 𝑦𝑗 =
+1, 𝑥𝑖 = 𝑦𝑗	
−1.1, 𝑥𝑖 ≠ 𝑦𝑗 	

TRi,j= 
0, 	 𝑖𝑓	𝐷(𝑖, 𝑗) = 0
TRi,j−1, 𝑖𝑓	𝐷 𝑖, 𝑗 = 1	

TRi−1,j+txi, 𝑖𝑓	𝐷 𝑖, 𝑗 = −1

TCi,j= 
0, 	 𝑖𝑓	𝐷(𝑖, 𝑗) = 0
TCi,j−1+tyi, 𝑖𝑓	𝐷 𝑖, 𝑗 = 1	
TCi−1,j, 𝑖𝑓	𝐷 𝑖, 𝑗 = −1

Di,j= 
0, 	 𝑖𝑓	𝐻(𝑖, 𝑗) = 0

−1, 𝑖𝑓	𝐻(𝑖, 𝑗) = 𝐻(𝑖 − 1, 𝑗) − 𝑔	
1, 𝑖𝑓	𝐻 𝑖, 𝑗 = 𝐻 𝑖, 𝑗 − 1 − 𝑔

Hi,j= max 

0
Hi−1,j−1	 + 𝑆 𝑥𝑖 + 𝑦𝑗 − 𝑓 𝑡𝑥𝑖 + 𝑇𝑅𝑖 − 1, 𝑗 − 1 + 𝑇𝐶𝑖 − 1, 𝑗 − 1

𝐻𝑖 − 1, 𝑗 − 𝑔
𝐻𝑖, 𝑗 − 1 − 𝑔

∀	𝑖𝜖 1,𝑚 , 𝑗𝜖	[1, 𝑛]

User input:

Alignment parameters: !
gap penalty (g) 

maximum	temporal	penalty
loss	function	



Derivation of cycles, regimens and line of therapy 
using ARTEMIS

3

2

1



Oncology module enables observational 
cancer study in a network setting



.. with speed, at scale

• Incidence
• Prevalence
• Tumor burden
• Tumor evolution
• Screening utility
• Biomarker significance
• Mortality
• Response rate
• Overall survival
• Progression-free survival
• Treatment utilization 
• Adherence to guidelines
• Uptake of new treatments 
• Utilization of new tests

In populations with..
• Stage
• Grade
• Dimension of tumor
• Extension of tumor
• Tumor margin
• Remission, stable or progressive disease
• Regimen
• Lines of therapy
• Diagnostic biomarker
• Prognostic biomarker
• Predictive biomarker

We can study

Disease
biology

Prognosis

Utilization

Tx outcome

Diagnosis



Oncology WG mission

• The OMOP Oncology WG aims to provide a foundation for representing cancer data 
at the levels of granularity and abstraction required to support observational cancer 
research

Enabling Observational Cancer Research

Outreach & Research WG

Vocab & Development Subgroup Genomic subgroup

Oncology WG Structure



Priorities are defined according to analytic use cases

• Use cases are submitted by the community 
• The list is reviewed biannually, and priorities are updated accordingly.
• Use Case Repository Onc WG 2024.xlsx
 

https://ohdsiorg.sharepoint.com/:x:/s/Workgroup-Oncology/EePh3YgvBtVGuhCsq0LVxCQBSs9UgtlO_8JTfNRw1_kQjg?e=6DeZJR


What is a use case?
• Chapter 7 Data Analytics Use Cases, Book of OHDSI

The OHDSI collaboration focuses on generating reliable evidence from real-world healthcare 
data, typically in the form of claims databases or electronic health record databases. The 
use cases that OHDSI focuses on fall into three major categories:

• Characterization
• Population-level estimation
• Patient-level prediction

• Examples of use cases under discussion: Disease Episodes, Treatment Episode, oncology 
outcomes, surgery, radiotherapy, 

Having the data is not a use case



Thank you!
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