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TRANSFUSION REQUIREMENTS DURING LIVING DONOR LIVER
TRANSPLANTATION—ANALYSIS OF 772 CASES AT A SINGLE CENTER
Norimi Niwa'®", Takeshi Yuasa', Shinya Kimura*, Hiroaki Tsuji*’, Kimiko Yurugi'"
Ryoko Takegawa'’, Rie Hishida'", Hiroto Egawa", Koichi Tanaka“, Hiroaki Asano™,
Tomoko Kawamura®™, Shigeki Yokoyama®™and Taira Maekawa"*’
'"Department of Transfusion Medicine and Cell Therapy, *Laboratory Medicine,
¥Center for Cell and Molecular Therapy, and “Transplantation and Immunology,
Kyoto University Hospital, **Kyoto Prefectural University of Medicine,

School of Nursing, and *Kyoto Blood Center

Living-donor liver transplantatiori] LDLTOhas developed rapidly and is now an important thera-
peutic procedure for patients with end-stage and irreversible liver diseases. However, LDLT is often
associated with massive intraoperative hemorrhage and substantial requirements for blood transfu-
sion. Because of the shortage of organs from brain death donors, the use of LDLT is set to increase
throughout the world. We analyzed 772 evaluable LDLT cases from June 1990 to March 2002 at
Kyoto University Hospital. Here, we report the prepared quantities of mannitol-adenine-phosphate-
added red cell concentrated MAP[] fresh frozen plasmall FFP and platelet concentrate(] PCO for
each transplantation and compare retrospectively these preparations and actual requirements as
analyzed after surgery. Moreover, we assess the ability of preoperative variables to predict intraop-
erative blood transfusion requirements in LDLT. We routinely prepare 10 to 20 units of MAPI childO
1 unit/kg, maximum 10 units] 10 units FFPO child0 5 units[] and 10 units PCO childd 5 unitsOd This
study revealed that these quantities are sufficient for regular LDLT. Significant associations between
blood transfused and the following variablesO age, diagnosis, preoperative condition, and operation
times were demonstrated by the Mann-Whitney's U test. Although no correlation was found be-
tween the blood requirements and preoperative laboratory findings overall, more detailed analysis
among subgroups is required.
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Table 10 Diagnosis and number of cases of patients
receiving LDLT living-donor liver transplantationC]

Disease Noljo;)cmases
Cholestatic disease 4650 60.100
Biliary atresiald BAO 3840 49.60
Primary sclerosing cholangitisC] PSCO 350 450
Primary biliary cirrhosisC] PBCO 2000 260
Alagille syndrome 170 220
Byler’s disease os00.70
others 040050
Liver cirrhosisd LCO 1130 14.60
Hepatitis B VirusC) HBVO 390 5.00
Hepatitis C Virus HCVO 350 450
Autoimmune os00.70
Alcoholic 030040
others 310 4.00
Fulminant hepatic failure 640 8.30
Hepatitis B VirusC HBVO 170220
Drug-induced 010010
others 460 5.90
Neoplastic disease 6201 8.00
Hepatocellular carcinoma 540 7.00
Hepatoblastoma goroood
Metastatic liver tumor 010010
Metabolic disease 5801 7,500
Wilson’s disease 270350
Citrulinemia 060080
Ornithine transcarbamylase deficiency 060080
Tyrosinemia os0o0.60
Glycogen storage disease 040050
Familial amyloid polyneuropathy 010010
others poo120
Vascular disease 100 1.30
Budd-Chiari syndrome ged1o0
others 020030
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Fig. 1 Annual changes in the number of LDLT patients and blood requirements at
Kyoto University Hospital( from 1990 to 20020] Open, shaded and closed bars indi-
cate the numbers of LDLT cases per year, and of patients under and over 18 years
old, respectively. Blood transfusion volumes are indicated as units/kg. Open circle,
closed square, and closed triangle represent MAP, PC and FFP, respectively.
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Fig. 2 Percentile plots for the volume of blood transfused for LDLT. Plots for pa-

tients under 18 are shown in A0 MAPO CO FFPO and EO PCO and over 18 in B

0 MAPQ DO FFPO and FO PCO The horizontal lines indicate the present volume of
blood preparations for LDLT at Kyoto University Hospital.
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Fig. 3 Comparison of blood requirements between
child and adult LDLT patients. Closed and shaded
bars represent patients aged under and over 18
years old, respectively. Asterisks indicate statisti-
cally significant differences between the groups
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Fig. 4 Comparison of blood requirements by LDLT indication. BAD biliary atresia,
LCO liver cirrhosis, PBCO primary biliary cirrohsis, PSCO primary sclerotic cho-
langitis. Closed, shaded and open bars represent MAP, PC and FFP, respectively.
Asterisks indicate statistically significant differences between the groupsO p O

0.0010
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Fig.5 Comparison of blood requirements among pre-
operative conditions of LDLT patients. Closed,
shaded and open bars represent patients waiting at
home, hospitalized in a regular ward and in the in-
tensive care unitd ICU[ respectively. Asterisks in-
dicate statistically significant differences between
the groupsO p0 0.0010
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Fig.6 Comparison of blood requirements between
primary and re-transplantation cases. There is a sig-
nificant difference in blood requirements between
these two groups. Closed and shaded bars repre-
sent re-transplantation and primary transplanta-
tion, respectively. Asterisks indicate statistically
significant differences between the groupsO p O
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Table 20 Correlation coefficient between blood requirement and preoprative variables

Age BWI kg CRP WBC Hb Plt P secO AST ALT
MAP 0.188 0.270 0.194 0.048 0.144 0.059 0.062 0.048 0.034
FFP 0.110 0.059 0.096 0.009 0112 0.095 0.114 0.064 0.002
PC 0.147 0.204 0.140 0.022 0.106 0.122 0.094 0.027 0.031

LDH yGTP TP Alb T-Bil D-Bil Cre BUN Glu
MAP 0.046 0.029 0031 0.039 0.207 0.178 0.067 0.051 0 0.004
FFP 0.063 0.074 0.015 0.006 0.089 0.088 0.023 0.075 0.059
PC 0.078 0.110 0.085 0.069 0.229 0.132 0.042 0.039 0.032
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Fig. 7 Changes in number of blood orders over 20
units per one patient per day to Kyoto Blood Cen-
ter.
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