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The Question That Forever Changed Cancer Registration





Changing Data Needs

• Rapid case reporting

• Expansion of data collection to enable research 
and analysis of treatment modalities and other 
factors beyond incidence

• Outcomes
• Continuity of care 
• Genomic variations
• Social determinants of health

• More responsive coordination with public 
health officials to define useful data analysis 
and reporting capabilities.



Use of Complete, High-Quality, and Timely EHRs to 
Enhance Patient Care and Public Health



• Collection of data 
items not usually 
found in patient 
charts

• Treatment 
administered outside 
hospital difficult to 
capture

• Burden of manual 
reporting

• Competing 
priorities

• Staff time required 
to identify cases 
and treatments

• Lack of supporting 
information 
technologies 

• Redundant coding 
and data recoding

• Burden of manual 
reporting 

• Maintaining 
multiple 
transmission 
protocols

Hospitals Providers Laboratories Central Registries

• State and local consent 
law differences

• Missing information 
• Changing classifications 

and staging guidelines
• Staff time spent case 

finding and abstracting

Needs and Challenges



• Use EHR data for multiple health domains and 
varied use cases

• Implementation guides and secure cloud 
architecture for cancer case reporting (HL7 FHIR 
and APHL AIMS)

• Certification of EHRs compliance with CMS 
Promoting Interoperability Program, United 
States Core Data for Interoperability (USCDI) and 
USCDI+ Cancer Early Incidence

• Minimum Common Oncology Data Elements 
(mCODE), Common Oncology Data Elements 
eXtensions (CodeX) HL7 FHIR Accelerator 

Leveraging Electronic Health Record (EHR) Interoperability 
Initiatives for Improved Healthcare



A National Resource for Interoperability:
Association of Public Health Laboratories (APHL)

Informatics Messaging Services (AIMS)

1
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Quest DiagnosticsPathGroup Laboratories ICM Diagnostics QDx Laboratories

Vital Axis Laboratory 
Information System

Inform DiagnosticsNeoGenomics

Cancer Pathology Reporting in Production using
APHL AIMS



Laboratories Onboarding to Report Cancer Pathology 
using APHL AIMS

AP Derm ServicesSiParadigm Labs Vizia Diagnostics

Laboratory Name HL7 Message Developed
Mayo Medical Laboratories In Progress

BioReference In Progress

Sonic Healthcare (CBL Path, CPL Path, Aurora Dx, ProPath) In Progress

Avero Dx

Summit Health



Vision for Cancer Surveillance Reporting in Five Years

 All labs reporting electronically in real time using a common cloud platform

 Cloud platform will validate reports for conformance (structure and content)

 Conformance issues reported back to labs in real-time for continuous data 
improvement

 All labs are using the CAP protocols, and EHR/LIS can store and transmit SNOMED CT 
encoded data without any loss in content or meaning

 All CAP Cancer Protocols are using SNOMED codes 

 Reports are used in real-time for cancer surveillance and research



Laboratory Message Readiness Steps 

APHL AIMS Cloud 
Platform: 

Receive, Filter, Validate 
and Transmit to Cancer 

RegistrySubmit 
HL7 2.5.1

1

Laboratory System

Patient Doctor

Provider 
Environment
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Data displayed in state 
specific Dashboard

4

Files sent to eMaRC 
for processing

CDC Cloud Platform: 
Each Tenant (State 

Cancer Registry specific  
Container)
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Re-route 
HL7 2.5.1

State Departments of 
Health

Submit 
HL7 2.5.1

2 3

Submit 
HL7 2.5.1

Cancer Registry 
Program

Cancer Registry Data Flow From APHL AIMS Cloud to CDC 
Cloud Platform



Data Visualizations Tool
U.S. Cancer Statistics

www.cdc.gov/uscs/dataviz



Benefits and Return on Investment for
 Patients, Providers, and Public Health

 Enable faster reporting of all cancer 
cases
Including childhood and young 

adult cancers
 Identify which interventions work
 Inform resource allocation 
 Identify research priorities more 

quickly
 Timely identification for clinical 

trials



Resources
 CDC National Program of Cancer Registries: https://www.cdc.gov/national-program-cancer-registries/
 HL7 FHIR Cancer Pathology Data Sharing Implementation guide: https://build.fhir.org/ig/HL7/cancer-

reporting/
 HL7 FHIR Central Cancer Registry Reporting Implementation Guide: https://build.fhir.org/ig/HL7/fhir-central-

cancer-registry-reporting-ig/index.html
 North American Association of Central Cancer Registries (NAACCR) Electronic Pathology Reporting Guideline: 

https://www.naaccr.org/pathology-laboratory-electronic-reporting/
 Association of Public Health Laboratories Informatics Messaging Services: 

https://www.aphl.org/programs/informatics/Pages/aims_platform.aspx
 EHR Certification: https://www.healthit.gov/topic/certification-ehrs/certification-health-it
 United States Core Data for Interoperability (USCDI): https://www.healthit.gov/isp/united-states-core-data-

interoperability-uscdi
 US Core Implementation Guide: https://build.fhir.org/ig/HL7/US-Core/
 USCDI+ Cancer: https://uscdiplus.healthit.gov/uscdi
 Minimum Common Oncology Data Elements (mCODE): https://confluence.hl7.org/display/COD/mCODE
 Common Oncology Data Elements eXtensions (CodeX) HL7 FHIR Accelerator: 

https://confluence.hl7.org/display/COD/Cancer+Registry+Reporting

https://www.cdc.gov/national-program-cancer-registries/
https://build.fhir.org/ig/HL7/cancer-reporting/
https://build.fhir.org/ig/HL7/cancer-reporting/
https://build.fhir.org/ig/HL7/fhir-central-cancer-registry-reporting-ig/index.html
https://build.fhir.org/ig/HL7/fhir-central-cancer-registry-reporting-ig/index.html
https://www.naaccr.org/pathology-laboratory-electronic-reporting/
https://www.aphl.org/programs/informatics/Pages/aims_platform.aspx
https://www.healthit.gov/topic/certification-ehrs/certification-health-it
https://www.healthit.gov/isp/united-states-core-data-interoperability-uscdi
https://www.healthit.gov/isp/united-states-core-data-interoperability-uscdi
https://build.fhir.org/ig/HL7/US-Core/
https://uscdiplus.healthit.gov/uscdi
https://confluence.hl7.org/display/COD/mCODE
https://confluence.hl7.org/display/COD/Cancer+Registry+Reporting


Thank You!

For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    cdc.gov
Follow us on X (Twitter) @CDCgov & @CDC_cancer

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of 
the U. S. Centers for Disease Control and Prevention.
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http://www.cdc.gov/
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How Data Flows

Cancer Data Summit
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This data is useful in many contexts

We’re Collecting Vast Amounts of Data in 
Healthcare

2
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Cancer Pathology Data Sharing

22



© College of American Pathologists.

Where does all this data go?

2
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https://gis.cdc.gov/Cancer/USCS/#/AtAGlance/ 

Rate of New Cancers in the United States, 2021
All Types of Cancer, All Ages, All Races and Ethnicities, Male and Female
Rate per 100,000 people

https://gis.cdc.gov/Cancer/USCS/#/AtAGlance/
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Registry Software – eMaRC Plus
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Sent to Lab 
Information 

System

Sent to Electronic 
Health Record

Pathologist creates 
report with cancer 

diagnosis

Pathology 
Report 

Generated

State Cancer 
Registry

Clinician and 
Patient in 
Encounter

Report is shared with 
patient

A Simplified View

25

Lots of data is 
captured here to 

create an 
“abstract” of a 
cancer care
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The e-Paper Problem

2
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They’re the specifications for the “plumbing” that makes data 
flow

Digital Health Standards Enable Data To Flow

2
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Why Does Cancer Data Need Standards?

28

Standards help everyone speak the same language

Enable users of electronic Cancer Protocols (eCPs) to share the 
structured data created

Ensuring that pathologists and users of pathology data, 
including Cancer Registries, have high quality data
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electronic Cancer Protocols and their role in supporting 
Cancer Registries

Synoptic Reporting in Cancer Pathology

2
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What are the CAP Cancer Protocols?
• Compilation of standards

– American Joint Committee on 
Cancer (AJCC) Staging System 
(2020)

– World Health Organization (WHO) 
Blue Books

– International Classifications of 
Disease for Oncology (ICD-O-3)

– Evidence based practice guidelines

• Provide cancer reporting core 
data elements

• www.cap.org/cancerprotocols
3
0

http://www.cap.org/cancerprotocols
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What Are the electronic Cancer Protocols (eCPs)?

31

Computerized versions of the 
cancer protocols

eCPs can automate information 
sharing and make it possible to do 
more with the data

https://www.cap.org/laboratory-improvement/proficiency-testing/cap-efrm 

https://www.cap.org/laboratory-improvement/proficiency-testing/cap-efrm


© College of American Pathologists.

NAACCR Vol V Message Reference

A NAACCR Vol message 
containing Questions and 

Answers from the eCP filled out 
by a Pathologist which is sent 

This message is sent 
to a cancer registry
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An Implementation Guide on Using FHIR for 
Pathology Cancer Data Exchange

Cancer Pathology Data Sharing

3
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What is FHIR

• “FHIR solutions are built 
from a set of modular 
components called 
"Resources". 

• These resources can 
easily be assembled into 
working systems that 
solve real-world clinical 
and administrative 
problems.”

Introducing HL7 FHIR – FHIR Infrastructure Group, 2024

https://www.hl7.org/fhir/summary.html
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Relationship to USCDI and USCDI+

• USCDI is designed to 
promote more consistent 
data

• Can be represented in FHIR 
using the US-Core 
Implementation Guide

• Cancer data has broader set 
belonging to USCDI+ Cancer

35
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eCPs on FHIR + SNOMED

36

Filled eCP

Converted to 
FHIR

Saved as FHIR 
resources by 

the EMR

Endpoint could be 
any receiver

(EMR, Registry, 
Health Information 

Exchange, etc.) who 
does not have the 

CKeys, but now they 
can understand the 

SNOMED



Getting to Computable 
Pathology Cancer Data
W. Scott Campbell, PhD, MBA
Peter Hinrichs Professor and Chair of Pathology Informatics
University of Nebraska Medical Center
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What do we know?
Anatomic pathology reports contain critical information for:

– Patient care
– Clinical trials
– Public Health
– Quality of Care 
– Research

Stakeholders want and need this information

These data can be captured, shared (exchanged), used for multiple purposes repeatedly

HOW?
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Part 1 - Structured Reporting

US – College of American Pathologists

Australasia- RCPA

UK – RCPath

PALGA

ICCR

US – College of American Pathologists

UK – RCPath

PALGA

ICCR
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Part 2 – The Data
Basic             Advanced

Level 1 - 
Narrative

Level 2 – 
Narrative 
with 
required 
data 
elements

Level 3 – 
Narrative 
with 
required 
data 
elements 
in 
Synoptic 
format

Level 4 – 
Level 3 plus 
electronic 
user 
interface 
for data 
entry

Level 5 – 
Level 4 plus 
structured 
language 
and 
discrete 
data 
capture

Level 6 – 
Level 5 plus 
all data 
encoded in 
machine 
readable, 
standard 
terminology

1. Srigley JR, McGowan T, Maclean A, Raby M, Ross J, Kramer S, et al. 
Standardized synoptic cancer pathology reporting: a population-based 
approach. J Surg Oncol. 2009 Jun 15;99(8):517-24.

Level 7-
Semantic, logical 
interoperation
between
collaborators
sharing a
common, logical 
terminology
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•No standard representation of data elements to realize Level 6 or 7 reporting

•US CDC studies in 2005 and 2009 found that neither LOINC nor SNOMED CT had sufficient content 

with sufficient definition to unambiguously represent data elements in cancer registries for reliable query 

and study (Centers for Disease Control and Prevention. (2009). Report on the Reporting Pathology Protocols Project for Breast and Prostate Cancers and 

Melanomas Executive Summary.)

•US College of American Pathologists introduced C-keys after CDC report.  C-keys are data element 

identifiers.  They carry no meaning/semantic, but they do provide a mechanism to associated data 

elements to their appropriate protocols.

•The Cancer Synoptic Reporting Working Group (CSRWG) was established to address this problem 

within SNOMED CT

Part 2 - The Data Problem (prior to 2024)
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• 1284 new concepts created and/or fully modeled 

• 100% of CAP required data elements for all solid tumors

• 61 data sets

• Includes both adult and pediatric data sets

• CAP PERT committee reviewing and approving SNOMED CT terminology binding and association with C-keys.

• CAP to include SNOMED CT terminology bindings in eCP and other release formats

• 24 ICCR data sets initially mapped to SNOMED CT

• Terminology binding on-going for remaining data sets

• Terminology binding to be reviewed and validated for use by ICCR

Part 2 – Data issue resolved



The Process

Record it
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UNMC – Cerner Copath Example
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Sample FHIR Questionnaire 

Rendered by NLM tools: 
https://lhcforms.nlm.nih.gov/lhcforms



The Process

Record it Send it
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{"resourceType": "QuestionnaireResponse",

….

    "authored": "2023-10-17T00:24:38.695Z",

    "item": [

        {"linkId": "8937332503874",

            "text": "Presurgical neoadjuvant therapy",

            "answer": [ { "valueCoding": {

                        "system": "http://snomed.info/sct/900000000000207008",

                        "code": "398166005",

                        "display": "Administered"},

                    "item": [ { "linkId": "7905003324223",

                            "text": "Type of neoadjuvant therapy",

                            "answer": [ { "valueString": "Chemo" }

FHIR SDC Format (partial)
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OBR|1|null^Colorectal Cancers| 

OBX|1|CNE|1279827005^Presurgical neoadjuvant 
therapy^LN||398166005^Administered^http://snomed.info/sct/900000000000207008|

 OBX|2|CNE|2620001000004108^Operative procedure ^http://snomed.info/sct/900000000000207008 ||26390003^Total 
colectomy^http://snomed.info/sct/900000000000207008| 

OBX|3|CNE|399687005^Tumour site ^http://snomed.info/sct/900000000000207008 ||9040008^Ascending 
colon^http://snomed.info/sct/900000000000207008| 

OBX|4|NM|200001000004104^Tumour dimension ^http://snomed.info/sct/900000000000207008 ||12| 

OBX|5|CNE|788481000004105^Perforation^ ^http://snomed.info/sct/900000000000207008 ||47492008^Not 
identified^http://snomed.info/sct/900000000000207008| 

OBX|6|CNE|1284862009^Histological tumour type ^http://snomed.info/sct/900000000000207008 
||1187332001^Adenocarcinoma^http://snomed.info/sct/900000000000207008| 

OBX|7|CWE|1285736001^Histological Tumour Grade ^http://snomed.info/sct/900000000000207008 |1155707008^High 
grade^http://snomed.info/sct/900000000000207008|

HL7 v2 OBR and OBX segments



The Process

Record it Send it Store it
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UNMC Tumor 
Biorepository
Model

SNOMED CT 
contained in MS 
SQL graph modelSynoptic Observations 

stored in RDBMS MS SQL 
structure

Graph allows for ECL-like 
query capability in runtime 
environment

RDBMS allows easy to 
understand patient, report-
level data



The Process

Record 
it Send it Store it Use it
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•Difference of tumor profile based on response to therapy prior to resection
• Final all breast cancer cases with synoptic data
• Get two groups of cases:

• Those with complete response to neoadjuvant therapy
• Those will less than complete response to neoadjuvant therapy

• Provide the histologic type, ER/PR/Her2 profiles of the tumors between both groups.  Is there a difference in distribution?

•Treatment approaches
• Find all ER+ breast cancer cases with:

• tumor size <= 1mm
• Number of lymph nodes involved < 3

• Determine how many patients have received the following therapies:
• Tomoxafin alone
• Aromatase inhibitor therapy alone
• CDK 4/6 inhibitor therapy with tomoxafin or aromatase inhibitor therapy

Samples of tractable questions:
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1660001000004100 |Histologic type of primary malignant neoplasm of breast (observable entity)|

Step 1 – Find all breast cancer cases

SNOMED CT Histology Quantity
82711006 Infiltrating duct carcinoma (morphologic abnormality) 1099

89740008 Lobular carcinoma (morphologic abnormality) 204

49755003 Morphologically abnormal structure (morphologic abnormality) 82
1187425009 Carcinoma (morphologic abnormality) 66

72495009 Mucinous adenocarcinoma (morphologic abnormality) 22

1187332001 Adenocarcinoma (morphologic abnormality) 17

443933007 Ductal carcinoma in situ with microinvasion (morphologic abnormality) 13

4631006 Tubular adenocarcinoma (morphologic abnormality) 13

444057000 Infiltrating carcinoma with ductal and lobular features (morphologic abnormality) 11

128705006 Metaplastic carcinoma (morphologic abnormality) 7

22694002 Adenocarcinoma with apocrine metaplasia (morphologic abnormality) 6

703578005 Invasive micropapillary carcinoma of breast (morphologic abnormality) 4

703594003 Solid papillary carcinoma with invasion (morphologic abnormality) 4

703545003 Encapsulated papillary carcinoma (morphologic abnormality) 3

703596001 Tubulolobular carcinoma (morphologic abnormality) 2

373395001 
Invasive ductal carcinoma with an extensive intraductal component (morphologic 
abnormality) 1
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1255589007 | Presence of regression of primary malignant neoplasm of breast after neoadjuvant 
antineoplastic therapy (observable entity)|

Step 2 – Stratify by response to neoadjuvant therapy

SNOMED CT Response Quantity

1220561009 Not recorded (qualifier value) 2

2667000 Absent (qualifier value) 1

255545003 Definite (qualifier value) 1
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1234805007 |Presence of estrogen receptor in primary malignant neoplasm of breast by immunohistochemistry (observable entity)|

1234801003 |Presence of progesterone receptor in primary malignant neoplasm of breast by immunohistochemistry (observable entity)|

3550001000004108 |Presence of receptor tyrosine-protein kinase erbB-2 in primary malignant neoplasm of breast by immunohistochemistry (observable entity)|

Step 3 – Stratify by IHC Results

SNOMED CT Estrogen 
Receptor

Progesterone 
Receptor

HER/Neu

Not recorded 
(qualifier value) Positive Positive Negative

Not recorded 
(qualifier value) Negative Negative Negative

Absent Positive Positive Equivocal

Definite Negative Negative Equivocal



Questions
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