
Directions in 
Reporting Center- 
Specific Results 

Jon J. Snyder, PhD, MS 



The 12th Joint Annual Congress of the American Society of Transplant Surgeons and The American Society of Transplantation 

I have no financial relationships to disclose within the past 12 months 
relevant to my presentation 

 
My presentation does not include discussion of off-label or 

investigational use.  

Jon J. Snyder, PhD 
Senior Epidemiologist 
Scientific Registry of Transplant Recipients, Minneapolis, MN, USA 



Questions about the PSRs… 

Why does the SRTR produce PSRs? 

What came out of the recent PSR 
Consensus Conference? 

What are some recent developments in 
the PSRs? 

What can we expect in the future? 



“Make available to the public timely and accurate program-
specific information on the performance of transplant 
programs. This shall include … risk-adjusted probabilities 
of receiving a transplant or dying while awaiting a 
transplant, risk-adjusted graft and patient survival following 
the transplant, and risk-adjusted overall survival following 
listing … These data shall include confidence intervals or 
other measures that provide information on the extent to 
which chance may influence transplant program-specific 
results.” 

 OPTN Final Rule -Page 21- October 20, 1999 

Q: Why does the SRTR Produce PSRs? 
A: The Final Rule 



HRSA contract with the SRTR 
• Produce PSRs no less than every 6 mo. 
• Post-transplant: 

− risk-adjusted graft and patient survival 
− morbidity & functional impairment, etc. 

• Waiting list probability of: 
− receiving a transplant 
− dying while waiting 
− being removed from the waiting list 

• Living donor: 
− profiles (age, sex, ethnicities, comorbidities, etc.) 
− outcomes (death, re-hospitalization, etc.) 



Consensus Conference on 
Transplant Program 

Quality and Surveillance 
 

Arlington, VA 
February 13-15, 2012 



• What is the SRTR’s mandate? 
• Who uses PSRs and why? 
• Are there unintended consequences? 
• What can we learn from others? 
• What statistical methods should we use? 
• How should we adjust for risk? 
• What outcomes should we use? 
• What data should we collect? 

Key Questions 



PSR Consensus Conference Materials Available 
at www.srtr.org 



Highlighted Recommendations 
I.1. PSRs should be better suited to the needs of all 
users, particularly patients. 

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.   

I.3. The potential benefits of hierarchical and mixed 
effects methods should be studied. 



Example of 3-year Model Building Cycle 
Year 1 
• Kidney 
• Pancreas 

Year 2 
• Heart 
• Lung 

Year 3 
• Liver / Intestine 
• OPO Yield 



Methods: Use of hierarchical models with 
(Bayesian) suggested performance criteria 

Christiansen CL, Morris CN. Ann Intern Med. 1997;127:764. 

Presenter
Presentation Notes
Figure 2 shows the combined use of hierarchical statistical models with the suggested performance criteria. The population rate, the chosen standard, and the distributions that specify uncertainty about the true rates at HI, H2, and H3 are indicated. The mortality rate at H2 is very likely to be between 2.7% and 4.9% (and therefore has a high probability of exceeding the earlier standard of 2.78%). The true mortality rate at H2 has a probability of 0.75 of having exceeded 3.33% because 75% of the area under the curve of H2 lies to the right of 0.0333. Thus, H2 probably had an excessively high mortality rate. The probability that the true mortality rate at HI exceeded 3.33% is 0.28. Even though HI had a higher observed rate, it was more likely to have performed acceptably for the given standard. (Of course, even a 28% chance of receiving poor care may not be satisfactory in some situations.) The probability that H3 performed poorly is negligible. 



SRTR Action Following the Consensus 
Conference 

Constituting an STAC-PSR Subcommittee to oversee the SRTR’s PSR development 
activities. 

Developed a prioritized list of actions the SRTR will undertake in the coming year. 

Reviewed the recommendations with the STAC on 2/23. 

Consensus Conference: 2/13 - 2/15 



Consensus Conference Manuscript 
• Has been accepted for publication in AJT and is in press. 



What are some 
recent 
developments in the 
PSRs? 

OPO Yield Models 
Pancreas Transplant Outcomes Models 
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OPO Yield Monitoring 
 

 

O per 100 – 
E per 100 

donors < -10 

Two-sided 
p-value < 

0.05 
O/E < 0.9 

 Approved by UNOS Board of Directors on June 28, 2011. 
 Flag if all 3 criteria are met. 
 Flag for each individual organ as well as aggregate yield. 

O = Observed Yield 
E = Expected Yield 
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How many OPO’s may be flagged each review 
cycle? Historical Analyses: 

Review Period Heart Kidney Liver Lung Pancreas Aggregate 

Total OPOs 
meeting 
review 
criteria 

7/1/2007-6/30/2009 2 1 1 0 2 1 6 

1/1/2008-12/31/2009 1 1 2 0 3 1 7 

7/1/2008-6/30/2010 1 1 1 1 1 1 5 

1/1/2009-12/31/10 1 1 1 1 2 0 6 

7/1/2009-6/30/2011 2 3 1 0 2 0 8 
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OPO Yield Calculator Available to OPOs: 



Monitoring Pancreas Transplant Outcomes 
• MPSC and the Pancreas Transplantation Committee have been 

working with the SRTR on the development of models to 
evaluate pancreas transplant outcomes. 

• In 2007, the Pancreas Review Subcommittee recommended 
having a combined SPK/PAK/PTA model to increase the 
statistical power of the model by increasing the number of 
events. 

• In 2009, the subcommittee requested that the MPSC only use 
the 1 year patient survival model for evaluating pancreas 
programs and allow the committee to continue to work on the 
1 year graft failure model in order to raise the index of 
concordance. 

18 



Comparison to other PSR outcomes models:  
C-statistics 
Transplant Type 1-yr graft failure model 1-yr patient survival model 

Kidney: Deceased Donor 0.659 0.706 

Kidney: Living Donor 0.640 0.742 

Liver: Deceased Donor 0.664 0.669 

Liver: Living Donor 0.593 0.629 

Heart 0.700 0.681 

Lung 0.663 0.659 

Proposed Pancreas Models 

Pancreas 0.654 0.682 
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Calibration: 1-year SPK Pancreas Graft Failure 
Decile 
of Risk N Predicted 

Graft Failures 
Observed 

Graft Failures 

1 209 13.49 12 

2 210 16.43 17 

3 210 18.60 9 

4 209 19.50 26 

5 210 21.77 20 

6 210 23.55 26 

7 209 26.0 21 

8 210 28.28 33 

9 210 32.99 36 

10 209 53.41 54 
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Expected Graft Failures by Decile of Predicted Risk 

The Hosmer-Lemeshow test statistic (χ²= 
10.83, p=0.21) indicated an overall good fit.  

y= 1.002x - 0.0865 
R² = 0.99 
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Pancreas Model Status 
• Approved by Pancreas Committee on 3/14/2012. 
• Approved by MPSC on 3/28/2012 
• Currently programming the metrics into the SRTR’s PSR 

development code. 
• Working to provide a preview report of the combined 

pancreas metrics to pancreas programs shortly following this 
month’s PSR release. 

• MPSC may begin review of pancreas programs based on these 
results in January 2013. 



Future Directions 



PSR Conference Recommendation #1: 
Make the PSRs more user friendly. 
• In December 2011, SRTR produced a beta version of a 

graphical PSR. 
• Comments were sought and feedback received was largely 

positive. 
• SRTR is producing a full graphical PSR to be release this month 

alongside the traditional tabular PSRs. Programs will have 
access to both. 

• SRTR will continue to enhance this reporting format. 



Current Summary Page 



Graphical Summary Page 



Graphical Summary Page 



Traditional Adult Graft Survival 





Traditional Adult Graft Survival 



Traditional Adult Graft Survival 



In the spirit of CQI, SRTR plans a process of 
improvement for the PSRs. 

Presentation & 
Design 

Methodologies Communication 

Feedback Welcome & 
Encouraged: 
srtr@srtr.org 



Directions in 
Reporting Center- 
Specific Results 

Jon J. Snyder, PhD, MS 
Director of Operations, SRTR 
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