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To the editor,

There is no infrastructure to collect and share granular perioperative
data for quality improvement or collaborative research for liver trans-
plantation in the United States [1]. Patient and graft survival are re-
ported to a national registry (the Scientific Registry of Transplant
Recipients, SRTR). The National Surgical Quality Program (NSQIP) is
also working to establish a transplant quality program; however, liver
transplant and the corresponding procedural terminology code are not
part of the NSQIP surgical risk calculator database. While the Multi-
center Perioperative Outcomes Group is working to develop periopera-
tive data sharing, it does not allow for the collection of transplant-
specific variables using a simple instrument; instead, it relies on dei-
dentified data derived from the electronic medical record. Patient-level
data specific to perioperative care or complications during liver trans-
plantation are not collected in a registry [2]. This lack of a multicenter
patient-level data collection system is a significant barrier to high-
quality research on the perioperative care of liver transplant recipients.

Most research on perioperative care during liver transplantation uses
data from single-center retrospective cohorts. Some individual centers
have established their own perioperative data collection tools, ranging
from manual data collection in spreadsheets to comprehensive trans-
plant anesthesia data warehouses [3]. Data sharing between institutions
is hindered due to differences in discrete data fields, lack of standardized
variable definitions, and administrative barriers. Only a few publica-
tions are based on multicenter data [4], and these collaborations have
been restricted to specific research projects.

We report the successful development, deployment, and use of the
Society for the Advancement of Transplant Anesthesia (SATA) Periop-
erative Care in Liver Transplantation Multicenter Database (SATA liver
database). The SATA liver database is designed to provide individual
transplant centers with a simple, standardized instrument for data
collection and to facilitate multicenter collaboration in liver trans-
plantation research. As of January 2024, 17 centers with a combined
yearly volume of 2400 liver transplants (25 % of the case volume in the
United States) are actively collecting data. Six additional centers are
working on the implementation of the SATA liver database.

The core of the SATA liver database is a data collection instrument
based on a standardized data dictionary that includes patient charac-
teristics, intraoperative details, and postoperative outcomes (Table 1).

Data is collected on a local installation (data does not leave the center) of
the REDCap system (Research Electronic Data Capture) [5], a secure,
web-based platform designed to support data capture for research.
Participating centers can implement the database with minimal tech-
nical assistance. While the SATA liver database is intended for pro-
spective data collection, it also allows for collecting and submitting
retrospective data. Centers with existing local databases can adapt their
data capture instrument to match the definitions outlined in the stan-
dardized SATA liver database data dictionary. If a center chooses to
collect retrospective data, this data can also be submitted for inclusion in
the combined dataset.

Some aspects of participation in the SATA liver database are optional
but encouraged. Data can be enriched with additional donor and
recipient data from the SRTR. Each participating center can opt-in to the
multicenter collaboration, which entails submitting a deidentified copy
of the local dataset linked with SRTR data to the data coordinating
center at the University of California San Francisco. All centers partici-
pating in the multicenter collaboration must abide by a set of by-laws
governing data sharing, data requests, and authorship for resulting
publications. To support centers in obtaining Institutional Review Board
(IRB) approval, the group provides a standardized template for local IRB
submission and a data use agreement (DUA) for submission to local
privacy authorities. Each center will complete a DUA with the University
of California San Francisco, the data coordinating center, and SRTR for
data linkage.

The goal of the multicenter collaboration is to facilitate multicenter
research projects. This is often challenging to achieve due to multiple
administrative barriers. Following by-laws, investigators from partici-
pating centers can request data for specific research projects (Fig. 1).
The SATA research committee oversees all SATA liver database research
proposals and data requests. Thus far, the SATA research committee has
approved three research project proposals, and the first combined
dataset for analysis will be available to the investigators by mid-2024.

The SATA liver database will facilitate unprecedented multicenter
research in the perioperative care of liver transplant patients. The
granularity of the data combined with multicenter participation will
provide a breadth and depth of perspective to generate robust, gener-
alizable conclusions to improve patient outcomes and advance the field
of perioperative care for liver transplantation.

Abbreviations: DUA, Data Use Agreement; IRB, Institutional Review Board; MELD, Model for End-Stage Liver Disease; NSQIP, National Surgical Quality Program;
REDCap, Research Electronic Data Capture; SATA, Society for the Advancement of Transplant Anesthesia; SRTR, Scientific Registry of Transplant Recipients.
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Table 1
Data collected in the SATA liver database.

Transplant Details Donor Type, Graft Type, Combined Transplant, Re-

transplantation
Patient Preoperative Location, Preoperative Vasopressors, MELD
Characteristics 3.0 score & MELD components, History of Coronary
Artery Disease / Porto Pulmonary Hypertension / Atrial
Fibrillation
Intraoperative Blood Products, Fluids Administered, Pro- and
Management Anticoagulatory Medications, Monitoring Used,
Intraoperative Renal Replacement, Veno-Venous Bypass,
Machine Perfusion
Postoperative Acute Kidney Injury, Reoperation, Intensive Care Unit
Outcomes Length of stay, need for dialysis at one year after

transplant, Rejection

Non-exhaustive list of variables collected in the SATA liver database. A complete
list of variables can be found as an online supplement or at liverdatabase.com
MELD: Model for End-Stage Liver Disease.
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Fig. 1. Conceptual data flow diagram.

Deidentified data from individual institutions is stored at the data coordinating center. Investigators from participating institutions can request data for specific

research projects. The figure was created by the authors using PowerPoint.
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