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Disclosures
I have no financial relationships to disclose within the past 12 months 
relevant to my presentation. The ACCME defines ‘relevant’ financial 
relationships as financial relationships in any amount occurring within 
the past 12 months that create a conflict of interest. 

My presentation does/does not include discussion of off-label or 
investigational use, and I do/do not intend to reference 
unlabeled/unapproved uses of drugs or products in my presentation.
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The views expressed do not necessarily reflect the official policies of the U.S. 
Department of Health and Human Services nor does mention of trade names, 
commercial practices, or organizations imply endorsement by the U.S. Government.

Disclosures – SRTR
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SRTR’s Place Within the 
Nation’s Transplant System

HHS HRSA Healthcare 
Systems Bureau

Division of 
Transplantation

OPTN UNOS

SRTR HHRI
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SRTR’s Major Deliverables
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Public Reporting
Website

PSRs

OSRs

ADR

Analytic Support
HRSA

OPTN

Quality Tools
Secure Site

CUSUMs

Workbooks

Decision Aids

Research Support
Data Access

Data Queries
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PSR Reporting Schedule

January Release

• October: Data 
Review

• December: 
Report Preview

July Release

• April: Data 
Review

• June: Report 
Preview
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SRTR contractual reporting obligations:

Waitlist activity Waitlist outcomes Posttransplant 
outcomes

Acceptance and 
utilization of 

organs

Cost and resource 
utilization by 

transplant 
programs

Living donor 
outcomes
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Transplant Rate
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How quickly do patients move from the waitlist to transplant?
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Transplant Rate: 
Evaluation Period

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

2-Year Evaluation Window
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Transplant Rate: 
Evaluation Period

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

2-Year Evaluation Window

A
Person-days Waiting: 730 and 0 Transplants



18

Transplant Rate: 
Evaluation Period

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

2-Year Evaluation Window

A
Person-days Waiting: 730 and 0 Transplants

B
Person-days Waiting: 643 and 0 Transplants

Removed: 10/5/2018
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Transplant Rate: 
Evaluation Period

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

2-Year Evaluation Window

C
Person-days Waiting: 396 and 0 Transplants
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Transplant Rate: 
Evaluation Period

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

2-Year Evaluation Window

C
Person-days Waiting: 396 and 0 Transplants

D
Person-days Waiting: 625 and 1 Transplant

Transplanted: 11/15/2018

Listed on 12/1/2017

Listed on 3/1/2017
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Transplant Rate: 
Calculation

Patient Person-Days 
Waiting

Transplants

A 730 0

B 643 0

C 396 0

D 625 1

Total 2,394 1

1 Transplant
2394 Person-Days

= 0.000418
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Transplant Rate: 
Calculation

Patient Person-Days 
Waiting

Transplants

A 730 0

B 643 0

C 396 0

D 625 1

Total 2,394 1

1 Transplant
2394 Person-Days

= 0.000418

0.000418 Transplants Per Person-Day of 
Waiting
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Transplant Rate: 
Calculation

Patient Person-Days 
Waiting

Transplants

A 730 0

B 643 0

C 396 0

D 625 1

Total 2,394 1

1 Transplant
2394 Person-Days

= 0.000418

Convert to a rate per 100 Person-Years 
by Multiplying by 365.25*100

0.000418*365.25*100 = 15.3
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Transplant Rate: 
Calculation

Patient Person-Days 
Waiting

Transplants

A 730 0

B 643 0

C 396 0

D 625 1

Total 2,394 1

1 Transplant
2394 Person-Days

= 0.000418

Convert to a rate per 100 Person-Years 
by Multiplying by 365.25*100

0.000418*365.25*100 = 15.3

15.3 Transplants Per 100 person-years 
of waiting



Transplant Rate: FAQs

• Active/Inactive time are both considered in the denominator.Inactive Time:

• If a patient is determined to have been transplanted or died prior to removal from 
the waitlist, the waitlist time is truncated to the transplant/death date.

Discrepancy Between 
Transplant/Death and Waitlist 

Removal

• If a patient is listed at multiple programs, only the transplanting program is credited 
with the transplant and the patient’s follow-up time is censored at the other 
program(s) on the date of transplant.

Multiple Listings

• If a candidate is simultaneously listed for more than 1 organ, the candidate is 
included in the transplant rate calculation for each of the organs.Multi-organ Listings
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248*100/222.5 = 111.5
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248*100/222.5 = 111.5
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Transplant Rate Ratio 
(akin to O/E, or 
observed-to-expected 
ratio)



Two Variations of Transplant Rates Are 
Presented

• Considers both a living donor transplant and a deceased donor transplant as a success.
• Pro: Reflects the experience of all patients at the program whether they have a living donor available or 

not.
• Con: Differences in timing of listing candidates with a known living donor can lead to higher or lower rates.

[All-Donor] Transplant Rate:

• Stops a candidate’s follow-up at the time of a living donor transplant and does not count the living donor 
transplant as a success.

• Pro: Truer to a candidate’s experience if they do not have a living donor available.
• Con: May not reflect the total experience of patients at the program since living donor transplants are not 

counted as a success.

Deceased-Donor Transplant Rate:
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The adult or 
pediatric 
deceased 
donor 
transplant 
rate serves 
as the basis 
for this 
evaluation 
on the SRTR 
Search 
Results 
Page.



Waitlist Mortality

•At what rate do waitlist candidates 
die following listing and prior to 
transplant?

Question of interest
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Waitlist Mortality: Evaluation Period
Patients are followed from the date of listing or start of the evaluation window, 
whichever is later, until:
• Transplant
• Death
• Transfer to another program
• 60 days past removal for recovery (transplant is no longer needed)
• End of the evaluation window

Patients are followed beyond removal for being too sick to transplant with death 
ascertainment supplemented by additional searches by OPTN, NTIS, and CMS.
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Waitlist Mortality Rate: 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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(O+2)/(E+2)
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Choose the Transplant Rate, Deceased-Donor Only 
Transplant Rate, or Waitlist Mortality Rate.
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Model Elements: Which items are accounted for in the 
risk adjustment?
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Model Coefficients: Provides the actual statistical 
model used and the ability to download the file.
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Model Element Plots: Shows a graphical representation 
of how the risk adjustment works.
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For candidate blood type, we 
see the model expects the 
transplant rate to be 2.15x 
higher for AB candidates 
compared to A or O 
candidates.
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Baseline Hazard: Needed if a statistician would like to 
use the model.
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Additional Info: Additional notes about the model.



Tools for Programs

Nicholas Salkowski, PhD



SRTR Secure Site:

SecureSRTR.transplant.hrsa.gov
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CUSUMs (cumulative sum) are currently 
provided for the following metrics:
Posttransplant Graft/Patient Survival Offer Acceptance
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Y-Axis: 
Observed – Expected
(O-E)

-1 = 1 fewer failure than 
expected
1 = 1 more graft failure than 
expected
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Trending down:
Better than expected
rates of failure
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Trending up:
Worse than expected
rates of failure



Accompanying One-Sided CUSUM
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Attempts to discern
whether the observed
trends are “statistically
significant” or perhaps
just random noise.



Accompanying One-Sided CUSUM
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Has a red “5% Threshold
line at the top of the chart.
If the line hits the threshold, we 
conclude there is sufficient 
evidence of a real trend.



Accompanying One-Sided CUSUM
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It is called the “5% threshold” 
because there is about a 5% 
chance of a false positive if the 
chart hits this line.



Accompanying One-Sided CUSUM
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Y-axis is more difficult to 
interpret (i.e., don’t worry about 
the value). It is the value of the 
CUSUM test statistic. 
Importantly, it is not O-E.
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O-E = 6.75

The liver program 
experienced almost 7 more 
failures than expected over 
the three-year period. Is this 
trend statistically significant?
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This chart signaled 
on 11/4/2016. This is 
when the chart had 
accumulated enough 
evidence that the 
observed trend was 
more than statistical 
noise (with a 5% 
chance this is a false 
positive).



Expected Survival 
Worksheets
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Subgroup Analyses

Set these to: 0, 
blank, or FALSE to 
exclude the patient 
from the analysis.
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Subgroup Analyses

Turn graft failures 
on/off or edit the 
dates here.
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Subgroup Analyses

You can add 
columns to help 
with subgroup 
analyses here. Do 
not add columns in 
the middle of the 
data array to the 
right of this column.



Data tables available monthly with the 
CUSUM charts!
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How to use 
pretransplant 
expected 
workbooks?
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Will be covered in detail on 
Friday by Andrew Wey.
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Contact us: SRTR@SRTR.org

Follow us:

@SRTRNews

Scientific Registry of Transplant Recipients

SRTR


