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Background & Objective

• Compared to Static Cold Storage, dynamic preservation mitigates ischemia reperfusion 
injury and downstream immune mediated complications after liver transplant, potentially 
reducing the burden of allograft rejection

• Maspero M, …, Schlegel A, et al. Hepatology 2023:78;835-846

• However, data from RCTs are limited (HOPE, NMP, NRP). Some trials don’t report on 
rejection; others lack rejection definitions, biopsy results, relevant baseline information, 
immunosuppression details, treatments, outcomes, or long-term F/U.

• Objective: Analyze rejection profiles from the U.S. Bridge to HOPE multicenter RCT 
(completed 2024) of liver preservation with static cold storage (SCS) vs. SCS followed by end 
ischemic HOPE for increased risk DBD and DCD liver transplants
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VitaSmartTM HOPE System
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• Belzer UW MPS® 
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Enrollment Protocol  (clinicaltrials.gov: NCT05045794)

Randomize:  N=244;  1:1

(Interim Analysis:  N=170;  70%)

--15 sites

--Higher risk DBDs & DCDs

--Randomization after liver procured,
I/E re-confirmed, & liver accepted by PI

--No NRP or NMP

SCS + HOPESCS Alone

I/E criteria (abbreviated):

DBD: 50-85 yo, or
Macro 10-40%, or
Terminal TB 2-4 mg/dL, or
Terminal ALT 250-1500 IU/L                                   

DCD: 18-60 yo, &
fWIT ≤35 min, &
Macro ≤20%, &
Terminal TB ≤3 mg/dL, &
Terminal ALT ≤500 IU/L
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Rejection Assessments
• All randomized & transplanted subjects included in analysis (mITT)

• Recipient assessments: POD 1-7, 14, 30 & months 3, 6, 12

• Rejection identified from investigator reported adverse events

• BPR identified from standard of care liver biopsy results (Banff classification)

• SRR defined as treatment with anti-thymocyte globulin (ATG) after steroids for BPR

• Baseline demographics, immunosuppression, and biopsy events analyzed between groups 
(as randomized)
• Categorical variables: proportion and 95% CI, Chi square test/Fisher’s exact tests
• Continuous variables: median and IQR, Mann-Whitney U test
• Statistical tests conducted at 2-sided level of significance, α = .05
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Secondary  Endpoints (HOPE vs SCS):
Reduced MEAF, LOS, SAEs, Clavien-Dindo >3, NAS, graft loss

Overall Trial Results (n=219, 1-Year Follow-up)

20.2%37.3%

Primary
Endpoint

HOPE 
(n=109)

SCS 
(n=110)

Rate Difference
(95% CI) 

P-value
N.I. / Sup.

EAD
(# pts, %)

22
(20.2%)

41
(37.3%)

-17.1%
(-27.2, -7.1)

<0.001 /  
0.005

Above results using observed EAD lab data; similar results with 
multiple imputation for missing data: 
HOPE = 20.2%, SCS = 37.6%; N.I. p<0.001, Sup. p=0.005

Early trial stopping criterion met; enrollment closed at 219 pts 20%
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Recipient Characteristics & Outcomes (n=219)

Parameter HOPE 
(n=109)

SCS
(n=110)

P-value

Recipient age (yrs), median (IQR) 59 (49-64) 58 (51-65) 0.796
DCD, n (%) 95% CI 28 (26%) 18-35 27 (25%) 17-34 0.845
Autoimmune Etiology, n (%) 95% CI

AIH, PBC, PSC
11 (10%) 5-17 21 (19%) 12-28 0.059

Induction ISX, n (%) 95% CI 
Anti-IL2 or ATG

24 (22%) 15-31 26 (24%) 16-33 0.775

Liver rejection†, n (%) 95% CI 25* (23%) 15-32 26* (24%) 16-33 0.902
Biopsy proven rejection#, n (%) 95% CI 23 (21%) 14-30 21 (19%) 12-28 0.711

†Includes 7 recipients (HOPE=2, SCS=5) treated for presumed rejection without confirmatory biopsy
*27 episodes of rejection in 25 HOPE recipients; 28 episodes of rejection in 26 SCS recipients
#BPR was slightly more common in DCD vs DBD, but similar between DCD HOPE (9/28 [32%]) & DCD SCS (8/27 [30%])
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Recipients with BPR (n=44)

Parameter HOPE 
(n=23)

SCS
(n=21)

P-value

BPR onset, post-LT (days), median (IQR) 36 (12-104) 18 (11-107) 0.431
On Tacrolimus at onset, n (%) 95% CI 18 (78%) 56-93 17 (81%) 58-95 1.000
On Mycophenylate at onset, n (%) 95% CI 15 (65%) 43-84 20 (95%) 79-99 0.023
Banff Class (worst)†, n (%) 95% CI

Mild
Moderate/Severe

13 (68%) 43-87
6 (32%) 13-57

6 (33%) 13-59
12 (67%) 41-87

0.033

SRR, n (%) 95% CI
Unresolved at 1-yr
Re-transplanted#

1* (4%) 1-22
0 (0) 0-98
0 (0) 0-98

9* (43%) 22-66
3 (33%) 8-70
1 (11%) 0-48

0.003
1.000
1.000

†7 recipients with BPR (SCS=4, HOPE=3) did not have a Banff classification
*The HOPE SRR was in a DCD, 2 of the SCS SRRs were in DCDs 
#Recipient was re-transplanted on Day 13 post-LT due to accelerated rejection
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Biopsy Proven Rejection (n=44; HOPE 23, SCS 21) 
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Key Takeaways
• Analysis of rejection from first U.S. multi-center RCT of end-ischemic portal HOPE with the VitaSmart

• Includes LBX results (Banff), relevant baseline information, ISX details, treatments, & 1-yr F/U
• Baseline demographics similar between arms; autoimmune liver disease trended higher with SCS

• Incidence of BPR comparable between HOPE and SCS (19-21%)
• Mycophenolate use at onset of rejection higher in SCS 

• HOPE was associated with significantly lower risks of moderate/severe BPR and SRR compared to SCS
• HOPE recipient with SRR resolved at 1-yr
• 4/10 SCS recipients with SRR required re-LT (n=1) or ongoing treatment at 1-yr (n=3)

• Results highlight immunomodulatory benefits of dynamic preservation
• Warrants further research (HOPE, NMP, NRP)
• Additional reconditioning? (gene therapy, siRNA delivery, tolerogenic cell infusions, drugs, etc.)  
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Thank You!

PIs, Surgeons, Perfusionists, 
Research Staff
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