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I m p l e m e n t a t i o n  o f  p a t i e n t  b l o o d  
m a n a g e m e n t  p r o g r a m  i n  t r a n s f u s i o n  

p r a c t i c e  o f  o r t h o t o p i c l i v e r  t r a n s p l a n t a t i o n

Orthotopic liver transplantation (OLT) can 
require substantial usage of blood products. 
Higher rates of transfusion have been 
associated with increased length of hospital 
stay, higher rates of infection, graft failure, 
and mortality. In recent years, the patient 
blood management (PBM) strategy actively 
promoted internationally is to conduct blood 
transfusions based on the latest scientific 
evidence, thereby reducing unnecessary 
blood transfusions and blood transfusion-
related adverse prognosis. This study was a 
retrospective analysis to assess the 
transfusion utilization and patient outcomes 
of implementation of PBM program in OLT.

This is an observational study of graduated 
PBM implementation for adult OLT 
recipients from 2001 to 2022.(Fig. 1) In 
2012, we integrated thromboelastography
(ROTEM), combined with brain and tissue 
oxygen concentration monitoring, 
hemoglobin analysis, blood warming 
equipment and autologous blood 
transfusion into the PBM for liver transplant 
patients. Allogeneic transfusion utilization 
and clinical outcomes were assessed over 
time through segmented regression with 
multivariable adjustment comparing 
observed outcomes against projected 
outcomes in the absence of PBM activities.
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In total, 574 recipients were included. PBM implementation during OLT could 
effectively reduce intraoperative bleeding (from 4700ml to 1797ml) and blood 
transfusion requirements. Total allogeneic transfusions decreased (59% red blood 
cell, 78% fresh frozen plasma, and 49% platelets) over the study time frame 
except cryoprecipitate (222% increased). (Table 1) Comparing final year with 
baseline, total blood product utilization was reduced by approximately 68%. One-year 
mortality (from 20% to 5.4%), ICU (from 114 hours to 59 hours) and hospital 
length of stay (from 33 days to 19 days), and transfusion-related of 
complications (the incidence of acute kidney injury after transplantation 
decreased from 38.1% to 5.8%) were lower than projected at the end of the study 
time frame. (Table 2)

Patient blood management 
implementation during OLT 
could effectively reduce 
intraoperative bleeding and 
blood transfusion requirements, 
one-year mortality, intensive 
care unit and hospital stay, and 
the incidence of acute kidney 
injury after transplant. Broad-
scale implementation of PBM is 
feasible without signal for 
patient harm.
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Fig. 1 The graduated PBM implementation for adult 
OLT recipients.
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TABLE 1. Units of allogeneic blood transfusions
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Table 2. Intraoperative bleeding, one-year survival, intensive care unit and 
hospital stay, and the incidence of acute kidney injury after transplantation
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