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Objectives

• Review progress in cancer pathology reporting

• Review resources for existing datasets

• Examine advantages and barriers to 
implementation
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Spectrum of Cancer Pathology Reporting 

Reporting 

Level

Level 1 Level 2 Level 3 Level 4 Level 5 Level 6

Description •Narrative

•No CAP 

content

•Single 

text data 

field

•Narrative

•CAP 

content

•Single 

text data 

field

•Level 2+ 

•Synoptic

-like 

structured 

format

•Level 3+ 

•Electronic 

reporting 

tools using 

drop-down 

menus

•Level 4+ 

•Standardized 

reporting 

language

•Data 

elements 

stored in 

discrete data 

fields

Level 5+ 

ICD-O and 

SNOMED

CT or other 

coding 

Basic Cutting Edge

Srigley et al.  J Surg Oncol 2009; 99:517-24



Problems with Narrative Reporting 

• Increasing complexity of report

• Traditional narrative report: gross, microscopic, 
diagnosis, all free text
– Prone to misinterpretation, creating therapeutic 

dilemmas

– Often incomplete

• Downstream utilization for tumor registries is 
difficult without electronic tools

• Lack of familiarity with current reporting 
standards (WHO, staging)
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Checklists, Protocols, Datasets…

• College of American Pathologists
– http://www.cap.org/

• Royal College of Pathologists 
– https://www.rcpath.org/profession/clinical-effectiveness/clinical-

guidelines/cancer-datasets-and-tissue-pathways.html

• International Collaboration on Cancer 
Reporting 
– http://www.iccr-cancer.org/

• Royal College of Pathologists of Australasia
– https://www.rcpa.edu.au/Library/Practising-Pathology/Structured-

Pathology-Reporting-of-Cancer/Cancer-Protocols
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CAP Cancer Protocols: 
From “Guidelines” to “Standards”

• 1986- first CAP cancer checklists published (breast, bladder, 
Hodgkin’s disease); designed as paper-based tools

• 2004- Essential elements mandated by Commission on 
Cancer

• 2005-2009- Revised in concert with AJCC 7th edition changes; 
task force for electronic reporting created

• 2009- Endorsement by Canadian Association of Pathology
• 2009- Addition to CAP Laboratory Accreditation Program for 

anatomic pathology
• 2014- Joint Commission requires synoptic reporting for 

cancer pathology





CAP Cancer Protocols

• Currently 66 Cancer Protocols + 13 Biomarker 
Templates

• Compilation of standards (AJCC, WHO)

• Use for resection specimens is mandated for 
accreditation by Commission on Cancer and 
CAP Laboratory Accreditation Program 
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CAP Process for Protocol Revision 

• Cancer Protocol Panel Review Panel 

– Community and academic pathologists, under 
leadership of lead author

– Oncologists (medical, surgical, radiation)

• Public comment and field review, followed by 
revision

• Approval and release
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Protocol Development and 
Maintenance 

• Existing protocols for most tumor sites but 
new ones may be requested
– Are these evidence-based? 

– How should new data elements be added? 

– Stakeholder input

• Other challenges:
– Coordinating with AJCC (errata)

– Frequency of new releases

– Resourcing
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• Started in 2011 with 4 member organizations; 
3 with their own datasets (RCPath, CAP, RCPA) 
+ Canadian Association of Pathologists and 
Canadian Partnership Against Cancer; joined 
by ESP, ASCP, RCPI

• Goal is to reduce the global burden of cancer 
dataset development and maintenance

• Single, evidence-based dataset will facilitate 
reporting and collection of cancer data
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Some of the ICCR-affiliated organizations:

• IARC

– Datasets are developed in synchrony with WHO blue 
books where possible

• International Association of Cancer Registries

• European Organization for Research and Treatment 
of Cancer (EORTC)

• IAP, Australasian Division
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• Core elements essential for patient care and are 
supported by level of evidence III or higher 
(retrospective cohort studies) 

• International authoring committees; mostly 
pathologists but may have 1 or more relevant 
clinicians

• Posted for public comment
• Reviewed q3 years
• Initial datasets were lung, melanoma, prostate, 

endometrium
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Synoptic Reporting

• Easy to measure outcomes of overall 
completeness and parameter-specific 
completeness

• Harder to assess impact on patient care
• Satisfaction of treating physicians, pathologists, 

and other data users
• Drawbacks include editing steps and 

incorporation into Lab information management 
systems

• Costs? 
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User Issues 

• Synoptic reporting appears to decrease time 
for humans to extract data-

– 26 seconds for narrative 

– compared to 20 seconds for structured report

– Compared to 14 seconds for synoptic report
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Aumann K. et al.  Breast Cancer Res Treat 

156:495-500, 2016



Synoptic Reporting:  Pros & Cons

• Complete reporting (cancer surgical pathology 
reports have become more complex)

• Accessibility of data
– Tumor registries, quality improvement programs, 

population-based research

– Amenable to electronic reporting

• Lacks nuances of narrative reporting

• Inflexibility of original synoptics- improving 



Unintended consequences

• Perceived cost in time, energy, accuracy? 
(templates may save time)

• More clerical errors when dual 
synoptic/narrative reporting

• More errors when synoptic reports are typed 
“free hand”; increases with complexity of the 
synoptic
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Synoptic Reporting: Completeness
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Sluijter C, et al.  Virchows Archives 468 (6):639-44, 2016. 



Synoptic reporting projects

• Military Institute of Medicine in Warsaw
– Ovarian carcinomas over 1 year
– Narrative reports lacked pTNM in 80%
– LVI missing in 34%, infiltration of capsule in 20%
– Positive feedback from clinicians

• University Medical Centre, Freiburg, Germany
– Templates linked to cancer registry, required by law in 2009
– Negative findings were under-reported in narrative reports (EPE, 

LVI reported in ~ 25% of reports), improved to 70% with 
structured reporting, almost 100% with true synoptic reporting

– Positive feedback from clinicians- “appreciated the clearly 
arranged format”
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Slodkowska J, et al.  Pathobiology 83:70-8, 2016

Aumann K, et al. Histopathology 60:634-44, 2012. 



Improvement in Reporting: 
Colorectal Cancer

20Sluijter C, et al.  Virchows Archives 468 (6):639-44, 2016. 



Synoptic Reporting: Example

DIAGNOSIS:  Stomach (proximal): Invasive adenocarcinoma
SPECIMEN TYPE:  Stomach, partial gastrectomy, proximal
TUMOR SITE:  Lesser curvature
TUMOR CONFIGURATION:  Diffusely infiltrative
TUMOR SIZE:  4 cm in greatest dimension
HISTOLOGIC TYPE:  Signet ring cell carcinoma
HISTOLOGIC GRADE:  See comment below
MARGINS

PROXIMAL:  Negative
DISTAL:  Negative
RADIAL:  Negative

DISTANCE OF INVASIVE CARCINOMA FROM NEAREST  MARGIN:  3 mm, radial
LYMPHATIC INVASION:  Present
LARGE VESSEL INVASION:  Absent
PERINEURAL INVASION:  Present

PATHOLOGIC STAGING (pTN):
PRIMARY TUMOR:  pT2a (tumor invades muscularis propria)
REGIONAL LYMPH NODES:  pN1

Number examined:  6
Number involved:  5

DISTANT METASTASIS: pM1
See report S2343 (non-regional lymph node metastasis)



Electronic Reporting 

• CAP has developed 83 eCCs- XML versions

• Some AP-LIS vendors have integrated the eCC
into their products

– Expense

– Editing

– Updates

• Project with California Cancer Registry to 
directly transfer cancer data to central registry
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CAP protocol & eCC development  practice



Release process: Protocols to eCC templates
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Pathologist, vendor, clinical implementation impact
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Pathology 
reporting 

with 

AJCC 8th

Vendor eCC/ 
AJCC 8th Edition 

software 
update: testing 

& 
implementation 

start 7/2017

Laboratories 
begin testing, 
then go-live 
using new 

AJCC staging 
parameters

CoC, NAPBC, 
CAP LAP 

accreditation 
by 2/2018

Cancer 
registrars 

review cases 
with updated 

content

*Feedback from pathologists, vendors, and 

laboratories that 6 months lead time was OK, 

but not enough for some on the clinical 

implementation side.

Some 
delayed to  
2/2018*

Some 
delayed  
to Q2 
2018*

Challenge to handle 
9/18 + 11/18 eCC / errata 
updates



Impact Depends upon Compliance

• Laboratory accreditation programs

• Reporting to central cancer registries

• Cancer accreditation programs

• Voluntary uptake is low, in the absence of 
regulatory or economic pressures
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Adherence

• Norwegian study found 92% compliance over 5 
year period with colorectal template
– Simplicity, efficiency, supportive clinicians

• Sustained or improved over 15 months
– Education
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Casati & Bujn. Arch Pathol Lab Med 6:652-6, 2012

Chan NG, et al.  Can J Surg 51(4):284-8, 2008



Physician Satisfaction

Slightly less for 
pathologists
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Lankshear S, et al.  Arch Pathol Lab Med 137:1599-602, 

2013. 



Barriers

• Numerous organizational issues
– Perceived burden/benefit asymmetry

• e.g., pathology lab carries financial burden but primary 
beneficiaries are cancer registries

– Cost

• Individual issues
– Output quality and ease of use
– Positive subjective norm
– Compulsory implementation with active monitoring and 

feedback produces highest compliance

29

Casati B, et al.  Pathology 46(3):165-8, 2014.



BENEFITS FOR CANCER DATA 
SHARING & REGISTRIES

• Move towards standardized reporting 

• Terminology standards

• Reporting values & cutoff harmonization

• Reporting format consistency

• Mapping disambiguation 
• Consistent coding e.g., LOINC/SNOMED

• Electronic transmission of structured data

• Ease of data analysis

• QA, cancer surveillance and research
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Current Problems with 
Reporting Biomarkers

• Need for standardization of data reporting (confusing 
terminology)

• Workflow issue
– Time delay between diagnosis and molecular test results

– Need to sign out surgical report before biomarker results available

• Difficult for cancer registries to analyze data due to 
– Different ways of reporting results

– Lack of structured data

31

Simpson RW, et al.  Archives Pathol Lab Med 

139(5):587-93, 2015. 
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Lack of Report Standardization

Survey of 4 national US laboratories  
Hormone receptor testing 

32

Only % staining reported consistently



CAP Cancer Biomarker Reporting 
Committee

• Charge: Develop stand-alone reporting templates 
for cancer biomarkers (predictive and prognostic)

• Intended to replace “Ancillary Studies” 
sections of CAP Cancer Protocols

• 3 pilot templates (completed 2013)
– Breast

– Colon 

– Lung

• Gastric HER2 template posted June 2014

33



Goals

• Create standardized, structured reporting templates

– Evaluate current cancer biomarker testing

– Review current CAP, AMP, ASCO & NCCN  guidelines

– Elicit feedback from expert panels and groups

• Publish templates for pathologist use in practice

• Facilitate electronic transmission of structured data

– Improve data aggregation and analysis
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Template Development

• Appoint expert panels

• Review evidence and current recommendations 
(e.g., CAP, ASCO, NCCN)

• Draft standardized, structured reporting 
templates modeled after CAP Cancer Protocols

1.Report template

 Results

 Methods

2.Explanatory Notes
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Expert Panel Representation
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Template Development

• Expert review

– CAP Scientific Resource Committees

– Pathology Electronic Reporting (PERT) Committee

– CAP Structured Data Team (SDT)

• Open public comment period

• Publish and maintain
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Data Elements May Be:

• Required

– Currently only in the 

Breast template

– Conditional on tests 

being performed

• Optional

– Indicated by a “+” sign
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Ongoing Challenges
• Length of paper templates

• Maintenance (frequency of updates)

• Developing new templates

• Harmonization among templates

• Differences between solid and hematolymphoid 
neoplasms

• Different report outputs

• Mapping to standardized terminologies (e.g., 
LOINC, HGVS nomenclature)
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Paper Template - Length
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Sample Lung Biomarker Report
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What Biomarker Templates ARE
• ARE fully optional in most cases

– Only Breast has conditionally required items

• ARE recommendations for how to report results 
of biomarker tests you are performing

• ARE recommendations for reporting ONLY the 
specific tests that you have performed AT THE 
TIME they are performed

• ARE recommended for laboratories that are 
performing the tests

• ARE a reference to help standardize biomarker 
reporting
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What Biomarker Templates ARE NOT

• NOT requirements for using templates
• NOT asking laboratories to report all elements at 

once
• NOT recommendations for what tests to order
• NOT currently required for accreditation
• NOT required for laboratories referring biomarker 

testing to a reference lab
– NOT asking laboratories to report now on biomarkers 

if they currently do not do so

• NOT a way to report genome-wide sequencing
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Issues and Challenges

• Want one standardized terminology for paper 
and electronic versions

• Need to map to appropriate reference 
terminologies for cancer registries
– LOINC/SNOMED codes not currently adequate for 

this purpose

– Codes may exist for test but not specific results

• Working with CDC, NLM, NCI to develop 
appropriate coding solutions
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Different Report Outputs
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EGFR T790M mutation

EGFR Exon 20 Thr790Met

NM_005228.3: c.2369C>T

chr.7 55249071

Human Readable

HGVS name

Genome location



CDC Biomarker Reporting Grant

• CAP awarded a Centers for Disease Control and 
Prevention (CDC) grant to assist with:
– Work with Cancer Biomarker Reporting Committee to develop 

electronic version of CAP Cancer Biomarker Reporting Templates

– Collaborate with partner organizations to develop coding standards for 
biomarker test reporting e.g., LOINC

– Developing a standardized transmission format for reporting cancer 
biomarker data to state cancer registries

– Implementing a pilot with a national lab and vendors as a proof of 
concept for electronic biomarker reporting
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Biomarker Templates - Standardization

• All templates converted into electronic, 
computer-readable format for incorporation 
into LIS systems

• Templates will be included as part of the CAP 
electronic Cancer Checklist (eCC) package to 
all licensed customers

• Future goal to produce a single electronic 
product
– Will continue to post “paper” PDF/Word versions produced from core 

single electronic product on www.cap.org/cancerprotocols
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http://www.cap.org/cancerprotocols


CAP electronic Cancer Checklists (eCC)

• Electronic version of protocols & templates available 
for integration into LIS (most US vendors)

• Breast, Colorectal and Lung biomarker templates 
have CAP eCC version
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CAP eCC Biomarker Reporting Template (Lung)
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CAP eFRM

• Electronic Forms and Reporting Module

• Developed for users to have CAP eCC integration 
options regardless of AP-LIS system

• Interface to AP-LIS software or stand-alone app
 Provides standardized data entry form

 Provides option for customized reports

• Helps pathologist in cancer biomarker reporting
 Ease of use

 Automatic updates with new template versions

 Fits into pathologist workflow
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CAP eFRM – Branching Logic

“Smart” templates
• Assist workflow

• Conditional branching logic

• Sections of the data entry form 
are turned on or off depending 
on answers to upstream 
answer choices

• Facilitates efficient and 
accurate completion of the 
biomarker template
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Formal QA Process/Procedures

• Issue management protocol
– All user submitted issues tracked, with revision decisions 

communicated to requester by CBRC staff and Structured Data Team

• Ongoing standardization effort
– Similar concepts should be reported with similar terminology and 

formatting where possible

• Multiple checks/reviews prior to release
– Cancer Biomarkers Reporting Committee

– PERT & Cancer Resource Committees

• Version control
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User Submitted Issues

53

• Communication of issues 
between user and Cancer 
Resource Committees

• Allows for explanation and 
tracking of issue lifecycle

• Users can submit issues in issue 
document format to help 
oversight committees and staff 
triage appropriately

• Issue Document Template 
available to all users of protocols 
and biomarker templates



54



Resources & Contact Information
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Biomarker Templates cprotoc@cap.org 

Weblink www.cap.org/cancerprotocols

CAP eCC capecc@cap.org

Weblink www.cap.org/capecc 

mailto:cprotoc@cap.org
http://www.cap.org/cancerprotocols
mailto:capecc@cap.org
mailto:cprotoc@cap.org


Future Directions?
• Integrated disease reports 

– Modular, dynamic electronic summary in regard to 
the state of a particular illness

• Cancer

• Diabetes mellitus

– Includes pathology reports and laboratory data

– Can include other pertinent data or links

• Develop alternative patient-centered 
pathology reports
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Mossanen M, et al. Hum Pathol 45(11):2192-201, 2014



Integrated Disease Report 
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de Baca M, et al.  Arch Pathol Lab Med 139:165-70, 2015. 



Post‐fine‐needle aspiration 

biopsy communication and 

the integrated and 

standardized cytopathology 

report. Pitman and Black-

Schaffer.  Cancer 125 (S6): 

486-493, 2017. 
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