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Summary

The TNMWG believes that using an approach combining automated and manual methods will streamline the consolidation process, reduce resources needed for manual review, reduce local bias in final decision making, create reproducible and consistent results across registries, and improve “best data” selection, overall.  The NAACCR Consolidation Workgroup for AJCC TNM Staging Data Items (TNMWG) has made much progress over the past 12 month in the areas of analyzing the issues and proposing methodologies for developing consolidation guidance. However, progress has been slowed as several problems have been encountered.  The consolidation of AJCC TNM data and the scope of this work group has grown and become more complex for several reasons, all key to accurate TNM consolidation:

· The WG lacks suitable test data files and IT support for processing them.
· The WG came to the realization that existing data available for testing is not always correct according to current instructional materials.
· There is a need to include and assess accuracy of non-anatomic but “required for staging” cancer site-specific items. 

· The WG plans to create hierarchies for Class of Case, Type of Reporting Source, and Staged By, as related to priority given to stage information in some records over others.
· The issue of newer non-hospital data sources, such as e-path reports and Meaningful Use reports, and how they should be included in consolidation is an added consideration.
Introduction and Background
Beginning with cases diagnosed in 2016, the Collaborative Stage Data Collection System (CS) will be replaced by AJCC TNM as the national standard for staging neoplasms in all U.S. central cancer registries.  The TNMWG has been working since July 2014 to develop and test various principles and approaches to standardize business rules and operational guidelines for consolidating AJCC TNM staging elements in a similar manner to those detailed in the Data Item Consolidation Manual published by NAACCR on 10/22/2014. It is the intent of the TNMWG to provide standardized definitions of terms, as well as an outline of basic assumptions and the overall processes involved in consolidation of AJCC TNM data items, including determination of best data values for both clinical and pathologic AJCC TNM components and best clinical and pathologic AJCC stage groups.  In addition to the AJCC TNM items, the work group has identified additional data items important to the consolidation process.  (See Appendix B for list of items being considered by the TNMWG.)
NAACCR has convened several workgroups focused on data item consolidation.  The history of these groups is summarized in the last workgroup's report, [insert title & pub date].  The purpose of the prior workgroup was stated as follows.
The purpose of the Data Item Consolidation Work Group (DIWG) is to document consensus best practices for consolidating discrepant values for the same patient and tumor from different reporting sources into a single best value for analysis purposes in the central cancer registry.  Where consensus is not possible, the DIWG is to document different practices that are used.
Because consolidation of AJCC TNM is new for most registries, consensus best practices do not exist, but we anticipate that they will emerge as reporting facilities and central registries gain experience with TNM.  In their absence, the TNMWG has been developing guidelines based on reviews of sample data from central registries that have collected TNM data.  Some guidelines have been based on principles developed in consolidating CS and SEER Summary Stage 2000. The resulting guidelines will follow the format and principles established in already published NAACCR consolidation guidelines.  We strongly recommend that the introductory material in that document be read along with the current document.  As stated in the prior report:
Most registries will apply a mix of automated and manual methods to achieve a final result.  The level of manual review will vary widely based on the registry's purpose, philosophy, operational approach, and available resources.   It is not the purpose of the WG to establish a standard for use of automation in consolidation.

The WG has documented, for each data element, a list of applicable logical rules in a proposed order of application, usually ending with a step to review manually if the prior steps do not result in a single value.  Central registries can use the documentation to assess their current practices and to consider changes to their system.  It is expected that each registry will make its own decision about the applicability of the rules to their registry based on the purpose, philosophy, operational approach, and available resources.

Scope of Work

The purpose of the TNMWG is to create and document consensus best practices and automation business rules for consolidating discrepant values for the same patient and tumor from different reporting sources into a single best value for analysis purposes in the central cancer registry. Where consensus does not exist, the TNMWG was charged with documenting different practices in use.
NAACCR member registries are asking for guidance.  Some central registries will want to have automated consolidation of TNM available in their registry software in time to collect 2016 cases.  Central registry staff who perform manual consolidation will need to be trained before 2016 cases are processed.  Therefore, our goal is to have initial guidelines published by mid 2016 so that they can be incorporated in software development and training.  

Before data item consolidation can occur in a central cancer registry, several other essential steps must have taken place:
1. Application of appropriate data edits to, and sometimes visual review of, source records. Data to be consolidated should be as complete and accurate as the registry can make them so that the most complete and accurate source record values contribute to consolidation. Data should pass, at a minimum, standard-setter-required data edits. If the central registry performs visual review of coded values against text, this step should be completed before consolidation. (Visual review may also be needed during the consolidation or post-processing phases.) (See section on Work Flow Processing below.)
2. Patient linkage. The incoming source records must be linked to any existing records for the same patient in the database.  
3. Tumor Linkage. Once linked to a patient, the incoming source records must be linked to any existing records for the same tumor.  

Other NAACCR committees and work groups have addressed these steps. The TNMWG is focused on addressing the specific step of determining a single value for each AJCC TNM item and related data items (See Appendix B for list of items.) Determining a single value is only necessary when there are discrepant values reported in different source records; the goal of the TNMWG is to document best practices for choosing the optimal value(s) to save in a consolidated record when multiple source records describing the same patient and cancer contain some discrepant data values.

The TNMWG believes that using an approach combining automated and manual methods will streamline the consolidation process, reduce resources needed for manual review, reduce local bias in final decision making, create reproducible and consistent results across registries, and improve “best data” selection, overall.  Most registries will or already do apply a mix of automated and manual methods to achieve a final consolidated record.  Although this group has considered the “gold standard” values to be those determined manually by review of all codes and submitted text, we also must acknowledge the reality that the level of manual review compared to automated decision making can vary widely based on the registries’ purposes, philosophies, operational approaches, and available resources. It is not the purpose of this work group to establish a standard for the amount of automation to use in consolidation. 

The final product of the TNMWG work group, still in process, will be, for each relevant data element, a list of applicable logical rules in a proposed order of application, usually ending with a step to review manually if the prior steps do not result in a single value. Central registries can use the documentation to assess their current practices and consider changes to their systems. It is expected that each registry will make its own decision about the applicability of the rules to their registry based on the purpose, philosophy, operational approach, and available resources.  
Once the consolidated values are determined, the TNMWG recommends that, at a minimum, standard-setter-required data edits be run against the consolidated data to ensure that consolidated records are internally consistent, valid, and logically accurate.

Processing of subsequent source records for the same tumor from a facility/source that has already reported the cancer (for example, correction records) is beyond the scope of this work group, although it may have an impact on the approach that a registry chooses to implement for data item consolidation. This falls into the category of follow-up processing or correction processing.
Accomplishments

Accomplishments thus far have been in analysis of the problem and developing methodologies.  They include:

· Reviewing TNM instructional materials for registrars being offered by AJCC to ensure that work group members understand correct coding practices.
· Identifying several possible algorithms by soliciting current practices from registries working on TNM consolidation.
· Obtaining small data sets from participating registries of cases of most common cancers where one tumor had more than one facility record reported and at least some TNM data recorded, to be used to test various approaches to TNM consolidation: manual, semi-automated, and fully automated. 
· Undertaking a small preliminary study.  First, group members determined gold-standard consolidation values for the TNM items in the test dataset cases by manually reviewing reported text.  Next, different algorithms were manually applied to inconsistent TNM data.  Results for each algorithm were compared to the gold standard and to each other.  As reported below under Barriers/Problems, the originally reported data had numerous coding problems when the submitted codes were compared to submitted text.

· Discussing various approaches to weighting source records using items such as Class of Case, Commission on Cancer (CoC) accreditation status, Type of Reporting Source, Staged by, and possibly RX—Hosp Surgery at the Primary Site.  See discussion below.
· Discussing operational issues that individual registries must address when designing a record consolidation procedure. See discussion below.

· Consolidating TNM items as a group or individually
· Identifying and allocating resources for manual review of submitted reports before or after consolidation.  
· Identifying issues related to coding rules unique to TNM that differ from usual registry practice, including identifying potential consolidation challenges with the handling of allowable blank values, 88, 99, and X.
Discussion of Weighting Source Records

Using Other Data Items to Assign Weights

It has been stated previously that incoming records must be complete and accurate at some minimum level before being submitted to record consolidation processing. However, it is acknowledged that the completeness and quality of information in a cancer source record varies widely by the source of that record. Several data items within a source record carry information about the source of the record: the reporting facility identifier, type of reporting source, class of case, etc. Central cancer registries may have additional data about reporting sources that could be used to maximize accuracy in consolidated records during automated processing (e.g., CoC accreditation status for hospitals, or large research institutions vs. small community hospitals). 
The TNMWG discussed use of Class of Case extensively in addition to other data items identifying the source of the information. Considering information about the reporting source in consolidating TNM may prove very valuable provided the coding representing the source of the information is accurate. It is recommended that Class of Case or other data items designating the reporting source be evaluated to determine if consolidation of TNM data items can be selected based on this information. Each central registry’s processing procedures, evaluation of data received, reporting requirements, and staffing resources should be considered when implementing Class of Case or other reporting source priorities in consolidation practices. 
New Types of Source Records

The future will bring increasing numbers of source records of types not previously considered for consolidation, including e-pathology reports for pathologic TNM and Meaningful Use records submitted by physicians and/or hospitals and/or other healthcare institutions that should or may include AJCC TNM.  The quality and usability of these records for cancer reporting is not well understood at this time, but we suspect that, for example, non-anatomic factors will be difficult to obtain from these sources.  Characteristics of the source records may be used very effectively for automated record consolidation, and the TNMWG will continue to discuss how to incorporate TNM information from these sources into consolidation.
Discussion of Operational Issues

Balancing Data Quality and Efficiency
As mentioned above, the goal of data item consolidation when discrepant values are present is selection of the best value based on all submitted codes and text, in accordance with coding rules in published standards.
Any automated data item consolidation procedures should be designed to achieve or approach this goal as nearly as possible. Given that some level of automation is necessary and desirable, a threshold for acceptable accuracy should be set and record consolidation procedures should be periodically assessed to determine if an acceptable level of accuracy is being achieved. Data quality may be measured by its fitness for use. Therefore, when setting the threshold for data quality, it is important to keep in mind the ultimate uses for these data as well as the cost and efficiencies gained by automated processing. Thresholds will likely vary by data item, with those used for patient linkage and tumor identification having the highest threshold.
The 1999 Central Cancer Registry Record Consolidation: Principles and Processes report includes brief descriptions of the balance points of “accuracy vs. specificity” and “automation vs. staff review.” These balance points are moderated by cost and timeliness. Each central registry must decide individually how best to achieve accuracy (possibly foregoing specificity) in the most efficient and cost-effective manner. 
Work Flow Processing
Two options have been identified for an overall approach to processing incoming records for consolidation. One is that all incoming records are consolidated automatically using electronic algorithms and immediately added to the database. During this process, status codes (or “flags”) are assigned to records needing manual review; records are subsequently reviewed after they have been added to the database. In the other option, incoming records are processed and consolidated individually (using a combination of automated and manual procedures) and then added to the database. Source records that require further manual review are sent to a “pending” file while awaiting the information needed by the reviewer to determine best data values. They are not added to the central registry database until all values have been resolved. Registries often take advantage of both options, automatically consolidating and adding records in a batch mode when possible, but holding conflicting records in a pending file for interactive processing when manual review is needed. 
Several central registries and national providers of central registry software are diligently working on developing AJCC TNM Consolidation rules and guidelines within their own program and/or registry operations environment, based on actual data use and results from automation.  The work group will continue to assess these approaches and details of assumptions, business rules, data quality concerns, report source concerns, weighting, class of case hierarchy, and other factors being assessed in similar manner to previous consensus guidelines following actual application, thorough testing, and data use.

Barriers/Problems
Quality problems with submitted data
The TNMWG has reviewed the new instructional materials for AJCC TNM and feedback from registrars as to the impact of new instruction on the data capture in reporting facilities.  Based on this review and review of sample cases provided by participating registries, it was clear that some of the TNM data collected in the recent past is not in line with the current instructions from AJCC.  This has caused concern, because one of the primary assumptions made during consolidation is that the data from each source are correct as submitted and ready to be consolidated without additional attention for corrections and/or re-staging.  This may be a short-term problem as the current training is delivered to registrars across the country.  However, the TNMWG is keenly aware that many central registries do not have the staff or resources to review each incoming source record and each abstracted variable, given the volume of their incoming cancer reports and anticipated increases in the number of case reports received because of direct reporting by physicians under Meaningful Use.

Specific quality issues encountered in the small study include:

· Text not matching coded data.

· Subject matter experts in the TNMWG not agreeing with TNM codes assigned.

· The counterintuitive finding that, in this small sample, TNM data submitted from CoC-accredited facilities was not of higher quality data than data submitted from other types of facilities. 
· The lack of registrar-oriented explanations and instructions in the TNM manual compared to the extensive instructions provided in the Collaborative Staging Manual, which may lead to registrars misinterpreting the TNM manual or overusing codes for unknown.
Another concern is that some current automated and semi-automated consolidation routines for CS have used a “grouped data items” approach.  This allowed the non-anatomic site-specific factors required for staging to be grouped along with the best CS values, rather than consolidated individually.  Thus the quality of non-anatomic site-specific factors needed for AJCC staging, which will still be collected in 2016, may not be known.
Lack of Test Data and IT Resources for Testing Algorithms
Progress on the work group’s tasks is hampered by the lack of robust test data sets and IT resources needed to analyze test data.  TNM data that have been fully evaluated for accuracy are readily available to the TNMWG.  NAACCR’s TNM Edits Work Group is thoroughly evaluating editing needs and making significant strides in developing TNM edits that will improve quality of TNM data in the future. Quality test data will not be available until the new TNM edits are available, training is provided, and TNM data is thoroughly evaluated. Since any existing test data may not have been thoroughly evaluated, any data used by the TNMWG need to be manually reviewed and compared to text to determine the preferred values prior to determining steps of consolidation. This is resource-intensive, and probably impractical except for small datasets.

Recommended Next Steps

· Finalize consensus hierarchies (priorities) for Class of Case, Type of Reporting Source, and Staged By 

· Finish development of consolidation rules and guidelines for AJCC T,N,M, and stage group 

· Test different approaches with comparison of AJCC TNM consolidation results

· Individual data item consolidation

· Grouping inter-related variables for consolidation
· Standard non-anatomic variables

· Cancer site-specific variables
· “Carry-along” variables

· Establish a threshold of “what is best” to aid in cut-off for what requires manual review

· Incorporate standards and guidelines to incorporate new report sources such as Meaningful Use records and e-pathology report assignment of pathologic TNM and AJCC Stage Group

· Introduce the concept of “Best Source” tracking at the variable level (or group of variables) beyond Class of Case or Type of Reporting Source

· Determine consensus business rules and guidelines

· Maintain consensus business rules and guidelines
· Changes to reporting requirements

· Introduction of new data Items

· Introduction of new EDITS

· Changes to existing data Items (definition or codes)

· Changed EDITS

· Enhance consolidation rules to incorporate new data sources and new data types

· Electronic pathology reports
· Meaningful Use records

· Other sources

· Enhance consolidation rules to incorporate new or revised coding systems and/or standards

· AJCC TNM, 8th edition

· Cross-walks to SEER Summary Stage 2000 

· Cross-walks to SEER Summary Stage 2016
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Appendix B: List of In-Scope Data Items and Related Items
	Tumor related data items
	NAACCR Item

	SEER Summary Stage
	759

	Clinical T
	940

	Clinical N
	950

	Clinical M
	960

	Clinical Stage group
	970

	Clinical Descriptor
	980

	Clinical Staged By
	990

	Pathologic T
	880

	Pathologic N
	890

	Pathologic M
	900

	Pathologic Stage group
	910

	Pathologic Descriptor
	920

	Pathologic Staged by
	930

	TNM Edition number
	1060

	
	

	Additional tumor related data items
	

	Regional Nodes Positive
	820

	Regional Nodes Examined
	830

	CS Site specific factors
	

	Tumor size summary
	756

	Tumor size Clinical
	752

	Tumor size Pathologic
	754

	Mets at Diagnosis - Distant Lymph Nodes
	1114

	Mets at Diagnosis - Bone
	1112

	Mets at Diagnosis - Brain
	1113

	Mets at Diagnosis - Liver
	1115

	Mets at Diagnosis - Lung
	1116

	Mets at Diagnosis - Other
	1117

	SEER Primary tumor
	772

	SEER Regional nodes
	774

	SEER Mets
	776

	
	

	
	

	x = required data field
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