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Background / Rationale
•  Claims data are commonly used to generate   
 real-world evidence in health economics and   
 outcomes research studies.
•  However, most claims databases do not provide   
 death information, which limits available methods  
 for research. For example:
  - Mortality information is needed to investigate   
   survival
  - To apply common statistical methods for   
   calculating costs in the presence of censoring,   
   the reason for censoring (death versus   
   disenrollment) is needed, since patients who   
   died stop accumulating costs while those who   
   are censored continue accumulating.
•  An algorithm was developed to predict death in   
 patients with Type 2 diabetes using claims data.   
    This algorithm (referred to as the DM algorithm   
 throughout) includes fatal events such as cardiac   
 arrest and organ transplant failure, hospitalization,  
 ER visits, and ambulance services. Yet, it is unclear  
 how the algorithm would perform in other disease  
 areas, such as cancer.

Development and the evaluation of the 
algorithm

• Three algorithms were developed and evaluated:   
 one applied to only the aBC cohort, one applied   
 to only the aCRC cohort, and a combined   
 algorithm applied to both cohorts
• The algorithms defined death as the presence of   
 any listed claims during the last 2 months of   
 enrollment or 2014/12/31, whichever is earliest
• Mortality status from the Medicare date-of-death   
 as of 2014/12/31 was used to benchmark the   
 performance of the algorithm

Identification of Predictors
• Codes were identified as important predictors of   
 mortality at end of enrollment by ranking them   
 according to the fold-change di�erence in the   
 number of deceased patients for which they   
 appear in the last two months of enrollment   
 versus the number of surviving patients for which  
 they appear in the last two months of enrollment

Figure 1 -  Mortality rate among the test set cohorts 
by cancer type

Table 1 - Predictor selection process: an example 

Table 2 - Codes included in the final algorithms; cells 
marked ‘V’ indicate inclusion in the algorithm

Figure 2 - Performance of algorithms on the test 
cohort data 

Table 3 - Comparison of the performance between the 
algorithms with and without codes for metastases  
 – From a clinical perspective, brain metastases /   
  liver metastases could be a potential predictor   
  for death among patients with breast cancer /   
  colorectal cancer
 – The performance of the individual aBC algorithm  
  was consistent regardless of including a code for  
  brain metastases, whereas the specificity of the  
  individual aCRC algorithm dramatically   
  decreased from 86.67% to 69.92% after including  
  a code for liver metastases

Table 4 - the performance of selected codes
 – The top five codes in Table 4 represent high   
  performing predictors included in all three   
  algorithms. The bottom two codes are for liver   
  and brain metastases, which were not included in  
  the final algorithms
 – We observed that a subset of colorectal cancer   
  survivors had liver metastases in their last 2   
  months of claims, which lead to a large decrease  
  in specificity. 

• Codes not appearing on claims in the last two   
 months of enrollment for any surviving patients   
 (i.e. infinite fold-change) were ranked according   
 to the percentage of deceased patients in the   
 cohort with the code in the last two months of   
 enrollment
• Fold-change di�erence and % patients died   
 (among codes with infinite fold-change    
 di�erence) were varied in order to identify code   
 sets with optimal performance (Table 1)
• Final code sets were adapted based on clinical   
 feedback prior to validating the algorithm on the   
 test set cohorts
• The performance of the algorithm was evaluated   
 using sensitivity, specificity, positive predictive   
 value (PPV) and negative predictive value (NPV)

• Relative to its performance in Type 2 diabetes   
 patients, the performance of the DM algorithm   
 decreases considerably when applied to the aBC   
 and aCRC patients
• The algorithms developed and shown here for aBC  
 and aCRC patients have at least 90% sensitivity   
 and 85% specificity for identifying death status at  
 the end of enrollment when the information is not  
 available in claims. While other approaches   
 utilizing predictive modeling could potentially   
 improve performance, these algorithms are easy   
 to apply using a short list of codes.

Data and Patient Selection
•  The SEER-Medicare linked database, which   
 includes mortality information, was used to   
 modify and validate the existing algorithm. 
• Patient conditions were identified from multiple   
 Medicare claims files (i.e.Medpar, NCH, OPT, DME   
 Hospice, HHA) using ICD-9 diagnosis/procedure   
 codes, HCPCS / CPT codes, revenue center codes,  
 and place of services codes.
•  Patients newly diagnosed in 2012-2013 with   
 advanced colorectal cancer/ advanced breast   
 cancer were followed to the earliest of end of   
 enrollment or December 31, 2014. 
•  The patient sample was split between a 50%   
 training set and 50% test set

Patient Selection

Objective / Impact 
•  To refine and validate an algorithm to identify   
 mortality from claims data for advanced cancer   
 patients

INTRODUCTION

METHODS

RESULTS

CONCLUSIONS

• The algorithms were developed by observing   
 conditions among the elderly with aBC or aCRC   
 who were diagnosed between 2012 and 2013.   
 Future work is needed to validate these    
 algorithms in a younger population and those   
 cancer patients diagnosed over other years.
• The algorithms are not applicable using claims   
 after 2015 when ICD-9 codes were replaced with   
 ICD-10 codes. Additional mapping of codes is   
 required.
• While the performance of the algorithms is similar  
 in aBC and aCRC patients, they may vary when   
 applied to other types of cancers.

LIMITATIONS
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*Advanced cancer included stage 3B and stage 4
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