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Limitations of the PSRs??? 

No 
Limitations!! 

Too Many 
Limitations!! 
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Limitations of the PSRs??? 
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Current limitations… 

• PSR cohorts are too old to yield meaningful data 

Currency 

• Can we build better models? 

Risk adjustment 

• Too confusing? Can we build better reports? 

Lack of clarity 

• Payer contracting 

Unintended Adverse Consequences 
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Limitations to Report Currency 

• PSRs contain outcomes data on a recent 2.5-year cohort of 
transplant recipients. 
 July 2012 reports 

• 1-year outcomes: 1/1/2009 – 6/30/2011… 1 to 3.5 years old! 
• 3-year outcomes: 7/1/2006 – 12/31/2008… 3.5 to 6 years old! 

 

• Programs have indicated that a more real-time assessment of 
performance would be helpful. 
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I.4. Provide transplant centers with tools like the 
cumulative sum (CUSUM) technique and tools to 
perform subgroup analysis to facilitate Quality 
Assessment and Performance Improvement.  
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CUSUM: 

Coming to Transplant Programs in July 2013 



Draft CUSUM Recipient Survival Reports: 

Selecting the Time Period 

• Sliders on the bottom of the figure can limit the view to a 
specific time period 

  



Draft CUSUM Recipient Survival Reports: 

Selecting the Time Period 

• Zoom options at the top of the figure can select time frames 



Draft CUSUM Recipient Survival Reports: 

Data Table 

• HTML data table of covariates and recipients included can by 
copied into a spreadsheet and used for data quality reviews 
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Example: Two-Sided CUSUM with Indication of 

Potential Problem 
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Example One-Sided CUSUM with Trigger 
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Risk Adjustment: Can we build better models? 
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Risk Adjustment: Can we build better models? 

I.2. Rather than refitting each model every 6 
months, the time between revisions should be 
increased and used to more carefully review the 
models and data elements.   
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3-year Model Building Cycle 

Year 1 

• Kidney 

• Pancreas 

Year 2 

• Heart 

• Lung 

Year 3 

• Liver / Intestine 

• OPO Yield 
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Detailed Model-Building Schedule: Note STAC-

PSR Subcommittee will Review Throughout 

Month 1-2:  

• Along with a 
description of the 
current risk 
adjustment models, 
the SRTR develops a 
list of candidate risk 
adjuster variables 
available in the 
OPTN data, brief 
descriptions, 
categorization into 
donor, recipient, 
transplant procedure 
characteristics, as 
well as unadjusted 
relationships with 
the outcome of 
interest.  

Month 3-4:  

• A subcommittee of 
the organ-specific 
OPTN committee 
reviews the list and 
offers 
recommendations as 
to which candidate 
variables are most 
important to include 
in the risk 
adjustment models.  

Month 5-7:  

• SRTR biostatisticians 
follow the model-
building process to 
arrive at draft risk 
adjustment models 
and present the 
results to the OPTN 
subcommittee. 
Recommendations of 
the subcommittee 
are examined.  

Month 7-9:  

• Penultimate models 
are developed and 
presented to the full 
OPTN committee and 
final 
recommendations 
are examined if 
needed.  

Month 10-12:  

• Final models are 
developed and 
programmed into the 
PSR system for 
testing and 
validation. Final 
measures of face, 
construct, and 
content validity are 
made by the 
subcommittee of the 
OPTN committee. 
Manuscript is drafted 
for peer-reviewed 
publication of final 
modeling results.  
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Update on Kidney Model Rebuild Progress  

• Available variable 
documentation and process 
developed. 
 

• OPTN Kidney Committee     
Subgroup tasked with      
reviewing the list of 
variables; Committee 
feedback received; 
Suggestions for additional 
data elements solicited. 
 

• Model-building underway. 
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Pros and Cons of Adding New Data elements 

Burdening Programs 
with Additional Data 

Collection 

Building the Best Risk 
Adjustment Models 

Pros 

Pros 

Pros 

Cons 

Cons 

Cons 
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Risk Adjustment: Can we build better models? 
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Risk Adjustment: Can we build better models? 

I.3. The potential benefits of hierarchical and 
mixed effects methods should be studied. 
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Use of hierarchical models with (Bayesian) 

suggested performance criteria 

Christiansen CL, Morris CN. Ann Intern Med. 1997;127:764. 
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The COPSS Report: January 27, 2012 
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What questions are answered by the different 

approaches? 

Current: Is a particular 
center performing as 

expected? 

• Produces a Yes/No 
Decision 

• p-value shows how 
extreme the program’s 
performance would be if 
the program truly had 
expected performance. 

Bayesian: What is the 
probability that a particular 
center  is underperforming? 

• Produces a probability 
that the program’s true 
mortality rate exceeds a 
given standard. 

• Produces a probability 
distribution for center 
performance. 
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Bayesian Statistics in a Nutshell 

• Employs the Use of a “Prior Belief” 

 For example, we believe that all transplant programs are 
performing about average (Mean HR = 1, Variance = 0.5). 

• The data observed must be able to overwhelm this prior 
belief… a lot of data (large centers) makes it easier to 
overwhelm our prior belief. 

• Results in a “Posterior” probability distribution… gives the 
probability that a program is “underperforming” based on the 
available data. 
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Bayesian Balancing Act: 

Prior Belief 
Large 

Program Prior Belief 
Small 

Program 

Large Volume Program Small Volume Program 



Current Output: 

Number of Transplants:  299 

Observed 1-Year Patient Deaths:  13 

Expected 1-Year Patient Deaths:  6.97 

O/E Ratio:  1.87 

95% Confidence Interval:  (0.99, 3.19) 

Two-sided p-value:  0.052 

PSR Output Comparison: Large Center "A" 

Bayesian Output: 



Current Output: 

Number of Transplants:  6 

Observed 1-Year Patient Deaths:  1 

Expected 1-Year Patient Deaths:  0.18 

O/E Ratio:  5.42 

95% Confidence Interval:  (0.14, 30.20) 

Two-sided p-value:  0.337 

PSR Output Comparison: Small Center “B" 

Bayesian Output: 
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Handling of Missing Data… 
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Handling of Missing Data… 
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Improvement in Clarity 
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Improvement in Clarity 

I.1. PSRs should be better suited to the needs of all 
users, particularly patients. 
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OPO-Specific Reports, beta-release  
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Kidneys Transplanted from this OPO, 2012 
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Unintended Consequences 

• Original intent was: 
 To provide consumers with quality information 
 To provide HRSA and the OPTN with data to support 

quality assurance and quality improvement efforts 
• Third party payers use the SRTR data to make decisions on 

contracting. 
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Unintended Consequences 

• SRTR cannot control how others use/interpret the data. 
• SRTR can control how clear we are about our assessments and 

our level of certainty! 
• We are currently working with our SRTR Technical Advisory 

Committee (STAC) to consider ways to display program 
performance in better ways.  
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Using AHRQ’s “Best Practices” as a Guide 



43 

Conclusions 


