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Presentation Goals
Understand the 4 metrics the Membership and Professional Standards Committee is using to 
assess transplant program performance.

Understand the triggers for MPSC review, i.e., flagging rules.

Identify how to find and interpret the risk adjustment models used to adjust program 
performance metrics.

Breakout Groups & Closing Discussion
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Breakout Group Poll
Group SRTR Lead:

Offer Acceptance Evaluations and CUSUMs Nick Wood, PhD
Biostatistician

Pre-transplant mortality metric and expected survival 
workbooks

Grace Lyden, PhD
Biostatistician

Post-transplant graft failure metric and expected survival 
workbooks and CUSUMs

Jon Miller, PhD
Biostatistician

Understanding risk adjustment models and where to find 
information about the models

Jon Snyder, PhD
Director, SRTR
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The Transplant System Map
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Four metrics being used by the OPTN’s MPSC:

Pre-transplant 
(waitlist) 

mortality rate 
ratio

Offer 
acceptance rate 

ratio
90-day graft 

failure rate ratio
Conditional 1-

year graft failure 
rate ratio
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Pretransplant Metrics Posttransplant Metrics
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Effective
July 2022

Effective
July 2023

Effective
July 2024



Qualities of Metrics Chosen by the MPSC

Measures aspects of care that are clearly within 
the authority of the OPTN

Measures aspects of care that the transplant 
program can impact

Has a clear desired outcome
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Pretransplant 
(waitlist) Mortality 
Rate Ratio
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Pretransplant (Waitlist) Mortality

Question Being Addressed:
On days when a patient is not transplanted, 
are patients listed by this program more/less 
likely to die compared with similar patients 
nationally?
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Pretransplant (Waitlist) Mortality Rate Ratio:
Methodology
Compares Observed (O) deaths to expected (E) deaths from the time the patient is listed 
until they are transplanted.

O = Observed Deaths Between Listing and Transplant.
E = Expected Deaths Between Listing and Transplant. 

Waitlist Mortality Rate Ratio = (O+2)/(E+2).
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Pretransplant (Waitlist) Mortality Rate Ratio:
Methodology
Evaluation 
Window

2-year evaluation window

Days evaluated Any day within the window from 
waitlisting until transplant.

Post-removal 
deaths

Deaths are evaluated post-removal 
unless transferred to another program. 
If a person is removed for reason of 
recovery (transplant no longer needed), 
deaths are evaluated for a maximum of 
60 additional days.

Active/Inactive Inactive days are included in the 
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SRTR Reporting
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Pre-transplant mortality rates are 
reported with detail by adult and 
pediatric candidates (if 
applicable) and comparisons to 
outcomes within the donation 
service area (DSA), the OPTN 
region, and comparisons to all 
other programs.
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Pretransplant Workbooks are Available to 
Perform Subgroup Analyses
Available on the SRTR Secure Site.

Programs can view evaluations within 
subgroups of choice. Example shown at 
right is by candidate age groups
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Example: A 65-year-old candidate is expected 
to have a mortality rate 2.3-times higher than a 
25-year-old candidate.
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0.71

1.26/0.71 = 1.77

Type 1 DM have 77% higher risk of death 
on the waitlist relative to non-DM patients.



Offer Acceptance
Rate Ratio
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Offer Acceptance Rate Ratio

Question Being Addressed:
Given the types of offers received to the 
specific candidates, does this program accept 
offers at a rate higher/lower than national 
experience for similar offers to similar 
candidates?

Alliance 01/23/2024



Offer Acceptance Rate Ratio:
Methodology
Compares Observed (O) offer acceptances to expected (E) offer acceptances.

O = Observed Offer Acceptances
E = Expected Offer Acceptances 

Offer Acceptance Rate Ratio = (O+2)/(E+2).
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Offer Acceptance Rate Ratio: Methodology
Evaluati
on 
Window

1-year evaluation window

Offers 
that are 
NOT 
evaluate
d

1.Bypassed offers
2.Match run had no acceptances
3.Offer occurred after the organ was accepted
4.Duplicate offers across multiple match runs*
5.Offers to multi-organ candidates**

Notes *Kidney allocation may offer candidates dual kidneys after the single kidney. In this situation, the 
second offer to the candidates is kept in the cohort.
**Kidney-alone offers are included for KP candidates if the program indicated the patient will 
entertain kidney-alone offers. 30Alliance 01/23/2024



Consider Offer Acceptance

Alliance 01/23/2024 31

Center X -

Center X



Subgroups Available
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Subgroups Available
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Subgroups for 
Kidney Offers
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Offer Acceptance CUSUMs
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Offer Acceptance CUSUMs
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Offer Acceptance CUSUMs
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Offer Acceptance CUSUMs
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800 NM



90-day and 
Conditional 1-Year 
Graft Survival



90-Day and Conditional 1-Year Graft Survival
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Transplant

Day 90
1 Year

90-Day
Evaluation

Conditional 1-year: Conditional on graft survival to day 
90, evaluates graft survival from day 90 to 1-year.
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90-day Heart Graft Failure Rate Ratios
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Center X

Center X



Conditional 1-Year Heart Graft Failure Rate 
Ratios
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Center X

Center X



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

Bayesian models allow us to 
estimate the probability 
distribution for the performance 
of a particular program, which 
can be compared to identified 
thresholds or national norms
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Using Bayesian Assessments to Determine 
Performance Thresholds
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MPSC Screening Rules
A program will be reviewed for its waitlist mortality rate ratio if:

The probability is >50% that the program’s waitlist 
mortality rate ratio is >1.75.

In other words, there is more than 50% probability that the program’s mortality rate is at 
least 75% higher than expected.
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MPSC Screening Rules – Adult Evaluations
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Performance 
Metric:

Red-Zone Boundary: Probability of being 
above the 
Boundary:

Pretransplant 
Mortality Rate Ratio

>1.75 >50%

Offer Acceptance 
Rate Ratio

<0.30 >50%

90-Day Graft Failure 
Rate Ratio

>1.75 >50%

Conditional 1-year 
Graft Failure Rate 

>1.75 >50%



MPSC’s Pretransplant Mortality Screening 
Rule Visualized
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Visualizing this program’s MPSC Evaluation
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Probability of Yellow Zone: 11.8%

Probability of Red Zone: 4.5%



What if the program experienced 4 More 
Deaths (10 total)? 

56Alliance 01/23/2024

Probability of Yellow Zone: 52.8%

Probability of Red Zone: 32%



What if the program experienced 6 More 
Deaths (12 total)? 
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Probability of Yellow Zone: 74%

Probability of Red Zone: 53.6%



MPSC’s Offer Acceptance Screening Rule 
Visualized
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Acceptances: 106
Expected: 56.56
OAR: 1.84
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Yellow Zone would be:
Acceptances: 21
Expected: 56.56
OAR: 0.39
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Red Zone would be:
Acceptances: 15
Expected: 56.56
OAR: 0.29



Breakout Group Leads

Nick Wood, PhD
Offer Acceptance

Grace Lyden, PhD
Pre-Transplant Mortality

Jon Miller, PhD
Posttransplant Outcomes

Jon Snyder, PhD
Risk Adjustment
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Thanks!

My email: Jon.Snyder@cdrg.org
General SRTR Help: SRTR@SRTR.org

Jon Snyder, PhD
Director, Scientific Registry of Transplant Recipients
Director, Transplant Epidemiology
Chronic Disease Research Group
Hennepin Healthcare Research Institute

January 23, 2024

mailto:Jon.Snyder@cdrg.org
mailto:SRTR@SRTR.org


Breakout #1: 
Offer Acceptance Metrics and 
CUSUMs

Nicholas Wood, PhD
David Zaun, MS



Offer Acceptance Overview

Construct 
Cohort of 

Offers
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Which Offers?
All Deceased 

Donor Offers of 
Transplanted 

Organs

Final Cohort

Bypassed 
Offers

Offers After 
Last 

Acceptance

Multiorgan 
Candidates*

Duplicate 
Offers*
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Offer Acceptance Overview

Construct 
Cohort of 

Offers

Train Model(s)
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What Model?
• Logistic Regression

• Candidate Covariates (e.g., age, weight, diagnosis, etc.)

• Donor Covariates (e.g., KDRI, cause of death, etc.)

• Interactions (e.g., donor:candidate height ratio, HLA mismatches, distance, etc.)

• Output: Probability of Acceptance Based On “National Average Practice”
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Offer Acceptance Overview

Construct Cohort 
of Offers

Train Model(s)

Table B11 - PSR

Offer Acceptance Risk 
Adjustment Tool – Public 

Website

OPO Offer Acceptance 
Report – Secure Site
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Offer Acceptance Overview

Construct Cohort 
of Offers

Train Model(s)

Table B11 - PSR

Offer Acceptance Risk 
Adjustment Tool – Public 

Website

CUSUMs

OPO Offer Acceptance 
Report – Secure Site

CUSUM Chart – Secure 
Site

OAR Table – Secure Site
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Offer Data – Secure Site
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Offer Acceptance Overview

Construct Cohort 
of Offers

Train Model(s)

Table B11 - PSR

Offer Acceptance Risk 
Adjustment Tool – Public 

Website

CUSUMs

OPO Offer Acceptance 
Report – Secure Site

CUSUM Chart – Secure 
Site

OAR Table – Secure Site
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Offer Data – Secure Site

2 x Per Y
ear

Monthly



Questions?
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Pre-transplant 
mortality metric and 
pre-transplant 
expected workbooks
Grace Lyden, PhD



Who is included?
Candidates on waitlist during 2-year evaluation period
• Jan 2024 PSR: 07/01/2021 – 06/30/2023

Includes:
• Adults and pediatrics
• Multi-organ candidates
• Re-transplant candidates
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What is being measured?

Pretransplant mortality

88Alliance 01/23/2024



What is being measured?

= Deaths before transplant

Pretransplant mortality
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Which days are evaluated?
• Every day after waitlisting that is:

1. In the two-year evaluation window AND
2. Before transplant or transfer to another program OR
3. Within 60 days of removal for recovery

• This means deaths are counted for candidates who have been 
removed from the waitlist

• For reasons other than transplant or transfer
• If removed for recovery, deaths count for 60 days after removal
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Pretransplant Mortality: Evaluation Period

1/1/2017 1/1/2018 12/31/2018

2-Year Evaluation Window

Alliance 01/23/2024
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Pretransplant Mortality: Evaluation Period

1/1/2017 1/1/2018 12/31/2018

2-Year Evaluation Window

A
Person-days Waiting: 396 and 0 Deaths

Listed on 12/1/2017

Alliance 01/23/2024
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Pretransplant Mortality: Evaluation Period

1/1/2017 1/1/2018 12/31/2018

2-Year Evaluation Window

A
Person-days Waiting: 396 and 0 Deaths

B
Person-days Waiting: 625 and 1 Death

Died: 11/15/2018

Listed on 12/1/2017

Listed on 3/1/2017
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Pretransplant Mortality: Evaluation Period

1/1/2017 1/1/2018 12/31/2018

2-Year Evaluation Window

C
Person-days Waiting: 564 and 1 Death

Listed on 5/1/2017 Removed too sick: 10/1/2018
                        Died: 11/15/2018

Alliance 01/23/2024
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Pretransplant Mortality: Evaluation Period

1/1/2017 1/1/2018 12/31/2018

2-Year Evaluation Window

C
Person-days Waiting: 564 and 1 Death

Listed on 5/1/2017

D
Person-days Waiting: 409 and 0 Deaths

Removed for recovery: 12/15/2017, followed 60 more days
Died: 9/25/2018

Removed too sick: 10/1/2018
                        Died: 11/15/2018
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Tools to understand risk adjustment
for pretransplant mortality
1. Waiting List tool on SRTR website

• https://srtr.org/tools/waiting-list/

2. Pretransplant expected survival workbooks
• Demo in this breakout session
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Pretransplant expected workbooks
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securesrtr.transplant.hrsa.gov
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https://securesrtr.transplant.hrsa.gov/home


securesrtr.transplant.hrsa.gov
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securesrtr.transplant.hrsa.gov
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https://securesrtr.transplant.hrsa.gov/home


DEMO
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Additional slides
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MPSC Screening Rule
A program will be reviewed for its pretransplant mortality rate ratio if:

The probability is >50% that the program’s 
pretransplant mortality rate ratio is >1.75.

In other words, there is more than 50% probability that the program’s mortality rate is at 
least 75% higher than expected.
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Example: Mayo Arizona kidney program

104

O = 75
E = 77
(O+2) / (E+2) = 77 / 79 = 0.97

Rate Ratio (RR) ~ gamma(O+2, E+2)
 = gamma(77, 79)

This gamma distribution is also called the 
posterior density, the distribution of likely 
values for the program’s rate ratio, given 
the data we have.
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Example: Mayo Arizona kidney program

105

O = 75
E = 77
(O+2) / (E+2) = 77 / 79 = 0.97

Rate Ratio (RR) ~ gamma(O+2, E+2)
 = gamma(77, 79)

Pr(RR > 1.75) < 0.001 (using software)

Therefore – Not flagged by MPSC
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Example: Mayo Arizona kidney program
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Calculating pretransplant mortality tier

107

1. Multiply posterior density by the score function: 1 / (1+x^10)

2. Calculate the area under this curve (ie, take the integral).
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Calculating pretransplant mortality tier
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3. Convert the score to a tier:

Score Tier 
assignment

0 - <0.125 1
0.125 -
<0.375

2

0.375 -
<0.625

3

0.625 -
<0.875

4

https://www.srtr.org/about-the-data/guide-to-using-the-srtr-website/txguidearticles/5-
tier-outcome-assessment/
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Example: Mayo Arizona kidney program

109

Mayo’s score in Jan 2024: 0.56

Score Tier 
assignment

0 - <0.125 1
0.125 -
<0.375

2

0.375 -
<0.625

3

0.625 -
<0.875

4

https://www.srtr.org/about-the-data/guide-to-using-the-srtr-website/txguidearticles/5-
tier-outcome-assessment/
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FAQ: If a candidate’s medical status (e.g., 
diabetes, dialysis, MELD) changes after listing, 
does your risk adjustment account for that?
No. Even when we have this information (ie, the OPTN collects it and the center records 
it), we do not include it in the risk adjustment.

We do not adjust for post-listing risk factors in the pre-transplant models, because 
changes to medical status after listing could be affected by the care that a patient has 
received at the center. For example, a preemptive kidney candidate might have to go on 
dialysis if a center is not aggressive in accepting an offer for them. We are trying to 
measure the quality of care, so we would not adjust for this.
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https://www.srtr.org/faqs/for-transplant-
center-professionals/
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Breakout #3: Post-transplant 
graft failure metric, expected 
survival workbooks, and 
CUSUMs 
Jon Miller, PhD
Ryo Hirose, MD



CUSUMs
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https://securesrtr.transplant.hrsa.gov/home/
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Expected Survival Workbook
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DEMO
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Breakout #4: Risk Adjustment

Jon Snyder, PhD



How we build models…
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Note: The process has evolved slightly from this publication and is continuing to evolve! The basic idea stands.



The process, in brief…

Evaluation Cohort

10+ Events 10 Multiply-
imputed datasets

Pick "Best" Model 
(LASSO)

If risk predictors 
found, adjusted 

evaluation

If no predictors 
found, unadjusted 

evaluation
<10 Events Unadjusted 

evaluation
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800 NM
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Example: A 70-year-old candidate is expected to have a 
graft failure rate 2.01x higher than a 30-year-old 
candidate. (1.6148/0.8044 = 2.01)

0.8044

1.6148
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Q: How well to the models account for 
measured risk?

Snyder, et al. Effects of High-Risk Kidneys on Scientific Registry of Transplant Recipients Program Quality Reports. Am J Transplant 2016;16:2646-53.
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