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Dear Editor,
We commend Pereyra et al[1] for their recent study comparing

static cold storage (SCS) with single (sHOPE) and dual
hypothermic oxygenated perfusion (dHOPE) in liver transplan-
tation. This single-center, retrospective analysis from Austria
evaluated post-transplant biliary complications primarily in
donation after brain death (DBD) livers, with 69 in the SCS
group, 76 in sHOPE (through portal vein only), and 102 in the
dHOPE cohort (through portal vein and hepatic artery). The
study found that HOPE treatment generally reduced biliary
complication rates compared to SCS, with dHOPE further low-
ering anastomotic stricture (AS) rates and required surgical
interventions compared to sHOPE.
We applaud the authors for their work and would like to

share some thoughts on certain methodological considerations
and design choices that may influence the interpretation of the
study findings.
First, as acknowledged by the authors, this retrospective study

did not use predetermined donor or recipient criteria for select-
ing one of the two HOPE modalities. Livers were allocated to
single HOPE when multiple hepatic arteries were present, or an
aortic patch was lacking with the need for reconstructions to
enable arterial cannulation. This lack of standardization intro-
duces potential selection bias, which may affect the reliability of
outcome comparisons between the sHOPE and dHOPE cohorts.
Second, the number of donation after circulatory death

(DCD) livers in the overall cohort is low (n = 10) and unevenly
distributed across study groups, with 5 in the SCS arm (7.7%), 4
in single HOPE (5.5%), and only 1 in the dual HOPE group

(1%). This risk distribution does not reflect typical clinical set-
tings in centers with active DCD programs. Next, previous
studies show substantial benefits but essentially no difference
between both HOPE modalities in reducing biliary complica-
tions, particularly in DCD cohorts[2,3]. Importantly, while
sHOPE and dHOPE have been effective in reducing non-anasto-
motic stricture (NAS), a similar number of anastomotic biliary
strictures were repeatedly reported[4,5]. Larger DCD samples
would be needed for more robust conclusions on the compara-
tive effectiveness of these perfusion strategies.
The third and main limitation is the absence of a risk-matched

analysis. Comparing outcomes across different groups without
accounting for varying donor and recipient risk factors but also
surgical parameters and posttransplant pressure support and
other recipient confounders, can result in misleading conclu-
sions. Risk-matched analyses would better control for the multi-
ple confounders and allow for a more accurate assessment of the
true effects of sHOPE and dHOPE. Despite the generally rather
low donor risk with mainly DBD grafts in the here presented
study, the single HOPE group had slightly higher Donor Risk
Index (DRI) and longer cold ischemia time prior to HOPE-
treatment[1]. Of note, the same Austrian group has published
higher perfusate syndecan-1 values in their sHOPE compared to
dHOPE cohort, supporting the different donor risk profiles[6].
Interestingly, both HOPE arms reduced the NAS rate to 3.9%

from 5.8% in the SCS group, despite a higher number of DCD
grafts in the single HOPE group (4 DCD in sHOPE vs. only 1 in
dHOPE). Authors also describe a higher AS rate (13.2%) with

HIGHLIGHTS

● Pereyra et al’s retrospective study claims a reduction in
biliary complications with dual compared to single
hypothermic oxygenated perfusion in a cohort of mainly
benchmark donation after brain death livers for
transplantation.

● Limited and unequal donation after circulatory death
liver distribution among study groups underscores limita-
tions in donor risk standardization.

● Risk-matched analyses are needed to improve data
robustness comparing different hypothermic oxygenated
perfusion modalities.
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more surgical and endoscopic interventions in the sHOPE group
compared to 6.9% after dHOPE[1]. While such interventions
accumulate during the follow-up period, it is important to men-
tion the much shorter median posttransplant follow-up in
dHOPE with 15.1 months (IQR: 7.7–36.9) compared to
23.3 months (IQR: 11.0–34.8) after sHOPE.
Fourth, the study lacks liver risk stratification, which would

clarify liver quality and might explain outcome differences
between sHOPE and dHOPE groups. Numerous large cohort
studies over the past decade have examined outcomes with both
HOPE modalities (Table 1).
Current literature, including three large randomized con-

trolled trial (RCTs) and two cohort studies with over 237
DCD liver transplants, shows that sHOPE reduces NAS com-
pared to SCS (Table 1). In a recent multicenter study by Eden
et al, involving 434 DCD liver transplants stratified by UK-
DCD risk score, HOPE-treated transplants had excellent long-
term outcomes across all risk levels, including high-risk
DCDs[7]. No significant differences were found between
sHOPE and dHOPE across European centers, indicating simi-
lar protective effects for both methods when perfusate was
highly oxygenated (pO2 >70 kPa), the key factor in protecting
biliary endothelial cells from ischemia-reperfusion injury[8].
Given the venous and arterial supply to the extrahepatic biliary
tree, portal vein HOPE alone appears to deliver sufficient oxy-
gen to protect sensitive cholangiocytes.
In summary, while this study contributes to the literature

on HOPE in liver transplantation, its methodological limita-
tions suggest cautious interpretation. Future studies addres-
sing these issues may clarify the benefits of both HOPE
strategies.
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