Radiation Oncology
in OHDSI/OMOP
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What is radiation oncology®

o X-rays, gamma rays and other sources of radiation can kill cancerous cells and
shrink tumors because of the high energy emission.

e Radiation kills cells by breaking up molecules and causing reactions that damage
living cells.

« Radiation therapy or radiotherapy uses x-rays, gamma rays and other sources of
radiation to destroy cancer cells.

~ * Radiation Oncology is the medical practice of treating cancer patients with radiation




Types of Radiation Therapy

e [wo main types:
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External Beam [ herapy

« External beam therapy is radiation delivered from a distant source, from
outside the body and directed at the patient's cancer site.

e Systems which produce different types of radiation for external beam therapy
include:

e Orthovoltage x-ray machines

.
MR lt-60 machines
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Internal Radiation Therapy
(Brachytherapy)

e Brachytherapy involves placing radiation sources as close as
possible to the tumor site. Sometimes, they may be inserted directly
Into the tumor. The radioactive sources or isotopes are in the form
of wires, seeds (or molds), or rods.

o Several types of brachytherapy characterized by different methods
of placing radiation inside the body include:
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Radiation Therapy
Treatment Cycle

» Radiotherapy Prescription

« Patient consultation, physical examination, clinical history review, pathology review, radiology
exams review.

» Radiotherapy Simulation

» Define the exact location and configuration of the treatment for the cancer or tumor using x-rays,
MRI, PET and CT scans. Patient immobilized and placed in the treatment position.

« Radiotherapy Planning
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What radiation therapy data points do
we want to store in OHDSI/OMOP?

* | ooked at datapoints tracked in tumor registries:
Nttp://datadictionary.naaccr.org/
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Tumor Registry Radiation
Therapy Datapoints

e Dates

» RX Date Rad Ended: Date Radiation Ended
« RX Date Radiation: Date Radiation Started

 http://datadictionary.naaccr.org/

 http://datadictionary.naaccr.org/ default.aspx?c=10#3220
default.aspx?c=10#1210

 https://r.details.loinc.org/L OINC/
* https://r.details.loinc.org/L OINC/ 42120-6.html?sections=Comprehensive

21926-1.html?sections=Comprehensive

* OHDSI Measurement: 3037970
e OHDSI Measurement: 3010872
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http://datadictionary.naaccr.org/default.aspx?c=10#1210
https://r.details.loinc.org/LOINC/21926-1.html?sections=Comprehensive
http://datadictionary.naaccr.org/default.aspx?c=10#1211
https://r.details.loinc.org/LOINC/59555-3.html?sections=Comprehensive
http://datadictionary.naaccr.org/default.aspx?c=10#3220
https://r.details.loinc.org/LOINC/42120-6.html?sections=Comprehensive
http://datadictionary.naaccr.org/default.aspx?c=10#3221
https://r.details.loinc.org/LOINC/59547-0.html?sections=Comprehensive

Tumor Registry Radiation
Therapy Datapoints (continued

* Modality
* RX Summ—Radiation

» http://datadictionary.naaccr.org/default.aspx?c=10#1360

https://r.details.loinc.org/LOINC/21943-6.html?sections=Comprehensive

OHDSI Measurement: 3021037

* None

Beam radiation
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http://datadictionary.naaccr.org/default.aspx?c=10#1360
https://r.details.loinc.org/LOINC/21943-6.html?sections=Comprehensive

Tumor Registry Radiation
Therapy Datapoints (continued

* Modality
« Rad--Regional RX Modality: * Photons (mixed energies) « Brachytherapy,
Regional Treatment Modality ; Intracavitary, High Dose
Electrons )

e http:// :
datadictionary.naaccr.org/ ;TS;%”S el e « Brachytherapy, Interstitial,
default.aspx?c=10#1570 Low Dose Rate (LDR)

 https://r.details.loinc.org/ 3 Nﬁgttg%g%lvevgtﬁoor:sw'thom « Brachytherapy, Interstitial,
LOINC/21964-2.html? 2 High Dose Rate (HDR)
sections=Comprehensive . IMBT

e Radium
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http://datadictionary.naaccr.org/default.aspx?c=10#1570
https://r.details.loinc.org/LOINC/21964-2.html?sections=Comprehensive

Tumor Registry Radiation

Therapy Datapoints (continued)
 Rad--Regional Dose: cGy

e http://datadictionary.naaccr.org/default.aspx?

ei=iliE
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http://datadictionary.naaccr.org/default.aspx?c=10#1510
https://r.details.loinc.org/LOINC/21958-4.html?sections=Comprehensive

Tumor Registry Radiation
Therapy Datapoints (continued

* Volume » Esophagus
» Rad--Treatment Volume « Stomach -
« http://datadictionary.naaccr.org/ . Liver « Soft tissue
default.aspx?c=10#1540
) , » Pancreas « Hemibody
» https://r.details.loinc.org/LOINC
21961-8.html? '
sections=Comprehensive * Kidney + Whole body
+ OHDSI Measurement: 3020306 * Abdomen (NOS) « Bladder and pelvis
« No radiation therapy, not applicable * Breast * Prostate and pelvis
« Eye/orbit + Breast/lymph nodes « Uterus and Cervix
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http://datadictionary.naaccr.org/default.aspx?c=10#1540
https://r.details.loinc.org/LOINC/21961-8.html?sections=Comprehensive

Tumor Registry Radiation
Therapy Datapoints (continued)

* Fractions * OHDSI Measurement: 3035760

 Rad--No of Treatment:Number of

s S R L  Rad--Location of RX: Location of

Radiation Treatment

 http://datadictionary.naaccr.org/
default.aspx?c=10#1520

* https://r.details.loinc.org/L OINC/

* No radiation treatment

» All radiation treatment at this facility

21959-2 html? : . e
sections=Compbrehensive * Regional treatment at this facility, boost
bt e re S S - elsewhere


http://datadictionary.naaccr.org/default.aspx?c=10#1520
https://r.details.loinc.org/LOINC/21959-2.html?sections=Comprehensive
http://datadictionary.naaccr.org/default.aspx?c=10#1550
https://r.details.loinc.org/LOINC/21962-6.html?sections=Comprehensive

Tumor Registry Radiation
Therapy Datapoints (continued

* Boost * Photons (11-19 MV)
* Brachytherapy, NOS
» Rad--Boost RX Modality e Photons (> 19 MV)
» Brachytherapy,
* http:// « Photons (mixed Intracavitary, LDR
datadictionary.naaccr.org energies)
[default.aspx?c=10#3200 » Brachytherapy,
» Electrons Intracavitary, HDR
* https://r.details.loinc.org/
LOINC/42128-9.html? * Photons and electrons » Brachytherapy,
sections=Comprehensiv mixed Interstitial, LDR
e
* Neutrons, with or without » Brachytherapy,

* OHDSI Measurement: |

photonsﬁeleotrons Interstitial, HDR
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http://datadictionary.naaccr.org/default.aspx?c=10#3200
https://r.details.loinc.org/LOINC/42128-9.html?sections=Comprehensive

Tumor Registry Radiation
Therapy Datapoints (continued)

 Boost Dose
 Rad--Boost Dose cGy

» http://datadictionary.naaccr.org/default.aspx?
c=10#3210
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http://datadictionary.naaccr.org/default.aspx?c=10#3210
https://r.details.loinc.org/LOINC/42119-8.html?sections=Comprehensive

Normalizing to standaro
vocabularies”

NAACCR does not normalize radiotherapy datapoints or value sets to standardized vocabularies.

NAACCR has been mapped into LOINC.

Look elsewhere:
« AUA AQUA Quality Registry. Maps high-level therapy types to standardized vocabularies.
* Received interstitial prostate brachytherapy

« EBRT
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http://www.roinstitute.org/What-We-Do/Research-Projects/National-Radiation-Oncology-Registry.aspx
https://www.ncbi.nlm.nih.gov/pubmed/24674031

Radiation Oncology CPT/
HCPCS Procedure Codes

* Prescription
 CPT:. 99201 — 99255
e Simulation

* CPT: 77280 - 77295

* Planning




Implementation

 Some SQL to pull radiation therapy delivery
datapoints from a radiation oncology EMR.
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https://gist.github.com/mgurley/e3c675f6e8e4c54016539b5d9dced4e1

Oncology Data Model
first swipe
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Oncology Data Model
(first swipe continued)

We want to capture the intentional stance between a treatment course and an oncology diagnosis.

Treatment courses are sequenced.

A treatment course can comprise one or more treatments. Sequenced. Example: first course
treatment for Glioblastoma:

* Surgical resection (1)

* External beam radiation therapy (2)
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Datapoints Beyono
Radiation Therapy Delivery?

* What about datapoints covering radiotherapy
prescription, simulation and planning?

e For example, simulation (from Andrew Miller https://
uow.academia.edu/AndrewMiller

Patient
Diagnosis
Stage |
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Stereotactic Radiosurgery
datapoints”

 American Association of Neurological
Surgeons starting a Stereotactic Radiosurgery
reg|stry htto //thelns org/dm/odf/
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http://thejns.org/doi/pdf/10.3171/2015.1.JNS142466

