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Immune Cells Ratio as Biomarker



Cohort:

- Patients undergoing LT in the 
Liver Transplant Unit of the 

Fondazione Policlinico “A. Gemelli” 
between January 2019 and 

February 2025

- Retransplant and LT cases with 
history of COVID-19 syndrome in 
the donor or in the recipient were 

excluded. 

Donor:

- sex
- age

- comorbidities

Use of hypothermic 
machine perfusion 

(HOPE)

Recipient:
- gender

- age
- type of cirrhosis

- comorbidities
- # of packed red blood cell unit 

transfused
- # of fresh frozen plasma units 

transfused;
- duration of the surgical 

procedure
- post-LT length of stay (LOS)

- 30-days post-LT complications 
according to the Clavien-Dindo

classification, 
- 30-days death

Population
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Samples  Ratios
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DATA NORMALIZATION

Normalize the data



209
liver transplants

yes no

39 
liver

transplants

170 
liver

transplants

Characteristics Non-HOPE (N=170)

n.  (%) / median [CI]

HOPE (N= 39)

n.  (%) / median [CI]

p value

Donor

ECD 38 (22.5%) 11 (28.2%) 0.04

Recipient 

Pre-LT MELD >25 35 (20.6%) 9 (23.8%) ns

Ascites >3 lt 80 (46.8%) 17 (42.3%) ns

Pre-LT Platelets 71 x109/l [62-97] 76 x109/l [72-102] ns

Pre-LT Hemoglobin 10.4 g/dl [9.8-13.6] 11.4 g/dl [10.6-14.4] ns

Nr of PRBC transfused 4 [0-7] 6 [0-8] ns

Nr of FFP transfused 2 [0-5] 2 [0-7] ns

CIT 486 minutes [682-910] 528 minutes [728-908] ns

LOS 21 days [10-68] 13.4 days [11-32] 0.03

Clavien-Dindo >IIIA 67 (39.4%) 7 (17.9%) 0.011

General Results



p = 0.014 

HOPE

Neutrophil-to-lymphocyte ratio 
(NLR)



HOPE

p = 0.015 

Neutrophil-to-monocyte ratio 
(NMR)



HOPE

p = 0.215 

Neutrophil-to-platelet ratio (NPR)



• Assessing HOPE’s ability to preserve hepatic functional reserve should consider not only metabolic processes but
also its anti-inflammatory effects on the graft.

• NLR and NMR are simple and ubiquitary immunobiomarkers effective in the analysis of immune activity during
HOPE

• Future projects should consider the immunobiomarkers for the ex-vivo (HOPE/NMP) evaluation of the direct
(immune reaction) and indirect (ischemia-reperfusion injury, metabolic impairment, etc.) mechanisms of the graft

damage.

In conclusion…
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