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SRTR is responsible for providing 
statistical and other analytic 
support to the Organ 
Procurement and 
Transplantation Network (OPTN)
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The US Department of Health and Human 
Services (HHS) Final Rule requires:
• SRTR make all data available to the 

public while honoring applicable 
statutes and requirements for patient 
privacy

• SRTR to respond to requests from the 
public for data needed for bona fide 
research or analytic purposes, to 
assess the performance of HRSA 
contractors and transplant programs, 
and for other purposes
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OPTN Data Sources:

• Transplant programs

• OPOs

• Histocompatibility laboratories

Internet-based System, Unet, allows 
transplant programs to:

• Register candidates for transplant

• Match donated organs to candidates

• Submit data on donors, candidates, 
and recipients before and after 
transplant
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UNet system includes information on 
every transplant and organ donation that 
has occurred in the US since October 
1, 1987



Observational Data

This study relied on the observational 
data from the SRTR database

Compared to a clinical trial there is a 
tradeoff between breadth and depth of 
the data

Detail of: “Adult Thoracic Transplant Recipient Follow-Up 
Worksheet”
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Observational Data

The SRTR database is broad; recall it 
includes information on every transplant 
and organ donation that has occurred in 
the US since October 1, 1987

Information is (mostly) limited to the 
specific questions (and wording) on the 
collection forms; thus the database 
information is not always deep

Detail of: “Adult Thoracic Transplant Recipient Follow-Up 
Worksheet”



Observational Data: Outcomes

The data collection guidelines and wording 
of questions determined the form the 
analysis could take

OPTN Policy “18.1  Data Submission 
Requirements” states: The organ specific 
transplant recipient follow-up (TRF) must be 
submitted to the OPTN within either of the 
following:

• 30 days after the six-month and annual 
anniversary of the transplant date until 
the recipient’s death or graft failure

• 14 days from notification of the 
recipient's death or graft failure

Detail of: “Adult Thoracic Transplant Recipient Follow-Up 
Worksheet”



Observational Data: Outcomes

Transplant recipient follow-up (TRF) must 
be submitted within 14 days of death/GF

The TRF asks for a specific death date and 
GF date (not shown)

This allowed for time to event analysis for 
death and GF outcomes:

• Kaplan-Meier survival estimates

• Proportional hazard models
Detail of: “Adult Thoracic Transplant Recipient Follow-Up 
Worksheet”



Observational Data: Outcomes

Without death or GF the TRF must be 
submitted within 30 days after the six-
month and annual anniversary of the 
transplant date until the recipient’s death 
or graft failure

The TRF does not ask for specific dates of 
other outcomes

Detail of: “Adult Thoracic Transplant Recipient Follow-Up 
Worksheet”



Observational Data: Outcomes

Time-to-event analysis was not possible for 
other outcomes

The analysis was presented as a “crude 
cumulative incidence percent” 

The number of events in 0-1y, 0-2y, 0-3y post-
transplant divided by the total number of 
recipients

The events from year one are counted in years 
two and three and likewise for year two

Detail of: “Adult Thoracic Transplant Recipient Follow-Up 
Worksheet”



Observational Data: Drug Regimen

The data collection process also influenced the 
assignment of drug regimen

This is recorded on the transplant recipient 
registration (TRR) form

OPTN Policy “18.2 Timely Collection of Data” 
states: the information for the TRR must be 
collected:

• when the transplant recipient is discharged 
from the hospital or 

• 42 days following the transplant date, 
whichever is first

Detail of: “Adult Thoracic - Lung Transplant Recipient 
Registration Worksheet”



Observational Data: Drug Regimen

Ideally, we would like to know drug 
regimen from transplant but that is not 
available 

The dataset is left-truncated prior to 
hospital discharge

This is a standard data condition for the 
KM estimator and was handled in PH 
regression models by including length of 
hospital stay as an adjustment factor Detail of: “Adult Thoracic - Lung Transplant Recipient 

Registration Worksheet”



Framing the Analysis Questions

The TRR collection process led to a left-
truncated dataset

4 recipients in the Tac IR + MMF group 
had early discharge and death

This had an outsized impact on the 
survival estimates

No Adjustment



Framing the Analysis Questions

What is the medical rational for these 4 
early events?

• Perhaps they were “discharged” to a 
different unit at the hospital

• Perhaps it was …

Ultimately, the medical rational cannot be 
determined from the data available

Left Truncation: No Adjustment



Framing the Analysis Questions

Had to reframe to question address the 
impact of these 4 recipients

Shifting their event date ahead to the 
earliest of the other groups (10 days post 
transplant)

Left Truncation: Shifted Early Events



Framing the Analysis Questions

Treating the discharge date as the start of 
time at-risk

At-Risk Time Starts at Discharge



Technical Aspects

All analysis performed in markdown, which interweaves code and text and allows:

• One-to-one tie between code and results

• Few(er) intermediary datasets

Utilized software development practices:

• Modularity: common functions were reused throughout the reporting

• `dplyr` paradigm for subgroup calculations allows readability and consistency

• Documented code review via GitLab merge requests
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