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Abstract The purpose of this study
was to determine the perioperative
factors that influence patient and
graft outcome in living-related liver
transplantation (LRLT). Between
April 1995 and October 1998, we
performed a series of 46 LRLT pro-
cedures, including 11 adult cased, at
our institute. Mean age and weight
of the recipients were 12.0 +

2.3 years and 23.7 + 2.6 kg, respec-
tively. Seven out of the 46 patients
had renal failure and received he-
modialysis therapy before and after
LRLT or kidney transplantation.
The recipients were divided into two
groups: those who survived for
7-48 months after LRLT (group 1,
n = 36), and those who died within

(UNOS) status, presence of preop-
erative plasmapheresis (PEX) and
renal failure, and so on. Recipients
in group 1 compared with group

2 had less advanced liver disease
(i.e., a lower rate of emergent sur-
gery, 14% vs 50 %, and fewer pa-
tients with UNOS status 1, 14 %
versus 70%; P < 0.05 and P < 0.001,
respectively). Group 1 recipients
also had a lower percentage of pre-
operative treatment with plasma-
pheresis (22% vs 70%, P < 0.01).
However, neither the G/R ratio nor
the presence of renal failure affected
the patient survival rate. In conclu-
sion, factors independently associat-
ed with reduced patient survival af-

4 months after surgery (group 2,

n = 10). Factors analyzed included
recipient age and weight, graft/re-
cipient body weight ratio (G/R ra-
tio), emergent vs elective surgery,
United Network for Organ Sharing

ter LRLT include emergent surgery,
Child-Pugh class, UNOS status 1,
and preoperative plasmapheresis.
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Introduction

Living-related liver transplantation (LRLT) has become
a well-recognized treatment modality for patients with
end-stage liver disease. Refinement of the surgical tech-
niques and improved postoperative management in the
treatment of rejection and complications have contrib-
uted to improving the success rate of the procedure
[1-3]. The purpose of this study was to analyze, retro-
spectively, donor and recipient factors that influence pa-
tient and graft outcome after LRLT.

Patients and methods

Between April 1995 and October 1998 46 LRLTs were performed
on 46 recipients (35 children and 11 adults) at Tokyo Women’s
Medical University Hospital after approval was obtained from the
hospital ethics committee. The age of the recipients ranged from
6 months to 53 years (mean 12.0 + 2.3 years) and weight from 6 1o
59kg (mean 23.7 +2.6 kg). The donor age ranged from 23 1o
57 years (mean 37.0+ 1.2 years) and weight from 42 to 90 kg
(mean 59.5 + 1.6 kg). The minimum follow-up was 7 months. The
46 recipients included 22 with biliary atresia, 9 with fulminant hep-
atitis, 4 with primary biliary cirrhosis, 2 with oxalosis, 2 with cryp-
togenic hepatitis, 2 with primary sclerosing cholangitis, and 1 each
with hepatoblastoma, extrahepatic phlebosclerosis, hepatic fibro-
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Table 1 Profiles of recipients and indications for living-related liver transplantation (LRLT)

Group 1 Group 2 P value
No. of patients 36 10
No. of adults (%) 8(22) 3(30) NS
Sex (M :F) 20:16 5:5 NS
Age (years) (= SE; range) 10.6 +2.5 (0.5-51) 17.1£5.9 (0.6-53) NS
Body weight (kg) (£ SE; range) 22.11+2.9(5.9-55) 29.6 £ 5.8 (6.7-59) NS
No. of ABO incompatible transplantations 2 1 NS
Indications?
Biliary atresia (%) 18 (50) 4 (40)
Fulminant hepatitis (%) 5(14) 4 (40)
Biliary cirrhosis (%) 4(11) 1(10)
Others (%) 9 (25) 1(10)
* No formal statistical analysis was performed because the number of patients was too small
Table 2 Demographic and pre- Group 1 Group 2 P value
operative laboratory features of 0.001
the patients in each group UNOS status (%) <.
(aPTT activated partial throm- 1 5(14) 7(70)
boplastin time, PT prothrom- 2 28 (78) 3(30)
bin time) 3or4 3(8) ¢ ()
Child-Pugh classification (%) <0.05
A 10 (28) 1(10)
B 19 (53) 3(30)
C 7(19) 6 (60)
Renal failure (%) 6 (17) 1(10) NS
Plasmapheresis (%) 8(22) 7(70) <001
Ammonia (pg/dl) 12513 157 £18 <0.05
PT (s) (range) 164108 18.1%2.1 NS
aPTT (s) (range) 453126 49.8+7.1 NS
Platelets (-~ 10%ul) (range) 111£13 79+21 NS
Fibrinogen (g/dl) (range) 191 +£14.2 188 +28.2 NS

Table 3 Surgical data

Group 1 Group 2 P value
Emergency (%) 5(14) 5 (50) <0.05
Graft weight (g) 284115 276+ 32 NS
Graft/recipient
Body weight ratio (%) 2.13+0.24 1.39+0.32 NS
Surgical duration (h)  12.6+3.2 11216 NS
Blood loss (g) 1576+339 427142344 NS

sis, secondary biliary cirrhosis due to a choledochal cyst, and Caro-
Ii’s disease. Candidates for LRLT were assigned according to their
medical condition to one of the following United Network for Or-
gan Sharing (UNOS) categories: status 1, in intensive care unit
with expected survival of less than 7 days; status 2, continuously
hospitalized; status 3, at home, but requiring continuous medical
care; and status 4, at home and relatively functional [4). Seven out
of the 46 patients had renal failure and received hemodialysis ther-
apy before and after LRLT or kidney transplantation. LRLT was
performed on the basis of the recipientis body weight and the esti-
mated graft size. Ten of the 11 adult recipients, in contrast to 3 of
the 35 children, received a left lobe graft. Of the 46 patients, 10

died within 4 months after LRLT (range 4 days—4 months). All re-
cipients were divided into two groups: those who survived between
7 and 49 months after LRLT (group 1, n = 36), and those who died
within 4 months after surgery (group 2,n=10). ]

Factors analyzed included recipient age and welght,‘graft/remp-
ient body weight ratio (G/R ratio), emergent vs elective surgery,
UNOS status [4], Child-Pugh classification [S, 6], preoperative am-
monia level, presence of preoperative plasmapheresis (PEX), re-
nal failure, and features of the surgery.

Continuous variables are expressed as mean+ SEM. The
Mann-Whitney nonparametric test was used to test for.dxffcrences
in factors between the two groups. Dichotomous variables were
analyzed using the chi-square test for independence anq, when ap-
plicable, Fisher’s exact probability test. Factors that differed be-
tween the two groups in univariate tests (P < 0.05) were considered
in a multiple logistic regression model. The STATISTICA package
for Macintosh (StatSoft, Tulsa, OK) was used to perform the logis-
tic regression analysis.
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Table 4 Cause of death and Cause of death

Original disease

original disease (BA biliary atr- ' .

resia) Fungal sepsis BA (child)
Cerebral hemorrhage BA (child)
Aplastic anemia, fungal sepsis Fulminant hepatitis (child)
Sepsis BA (child)
Sepsis Fulminant hepatitis (adult)
Portal thrombus BA (child)

Abdominal bleeding
Recurrence of hepatitis
Sepsis

Sepsis

Secondary sclerosing cholangitis (adult)
Fulminant hepatitis (child)

Cryptogenic hepatitis (child)

Fulminant hepatitis (adult)

Table 5 Factors affecting survival after LRLT

Variable Univariate Logistic
analysis regression
(P value) (P value)
UNOS status <0.001 < 0.001
Child-Pugh classification <0.05 <0.05
Plasmapheresis <0.01 <0.01
Ammonia level <0.05 NS
Emergent surgery <0.05 <0.05

Results

The profiles of the recipients and indications for LRLT
in each group are summarized in Table 1. There was no
significant difference in the age and body weight be-
tween groups 1 and 2. An equal distribution of adult
and child recipients and of male and female recipients
was noted in both groups. The disease severity, as de-
fined by the UNOS status and Child-Pugh classification
at the time of LRLT, was less advanced in group 1 com-
pared with group 2 (P < 0.001 and P <0.05, respective-
ly) (Table 2). No difference was noted in the incidence
of renal failure which required renal support between
the two groups (17 % in group 1 versus 10 % in group 2,
NS). However, a lower frequency of preoperative plas-
mapheresis was noted in group 1 (22 % vs 70 % in group
2, P <0.01). The blood ammonia level immediately be-
fore LRLT was significantly lower in group 1 than in
group 2 (P < 0.05). Table 3 summarizes the features of
surgery. A significant difference was noted in the distri-
bution of emergent LRLT in the two groups (14% in
group 1 vs 50% in group 2, P < 0.05). No significant dif-
ference was noted in the graft weight, G/R ratio, surgi-
cal duration or blood loss, although an adult recipient
who received the smallest graft for G/R ratio died after
the surgery. Table 4 shows the causes of death. Infec-
tious complications, including fungal infection and gen-
eralized sepsis, were responsible for 60% of the deaths.
Univariate analysis in this study showed the following
five factors to be significantly associated with mortality
after LRLT: UNOS status, Child-Pugh classification, re-
quirement for preoperative plasmapheresis, ammonia

level, and emergent surgery. When a logistic regression
analysis was performed, UNOS status, Child-Pugh clas-
sification, preoperative plasmapheresis, and emergent
surgery remained independently associated with mor-
tality after LRLT (Table 5).

Discussion

It is well-known that survival after cadaveric liver trans-
plantation depends on many pre- and posttransplant
conditions [7-9]. To our knowledge, however, no multi-
variate analysis of these factors has been reported up
to now in LRLT. In this study, four independent signifi-
cant pretransplant predictors of survival after LRLT
could be identified. The severity of liver disease, as as-
sessed by UNOS status and the Child-Pugh classifica-
tion, was significantly greater in the group 2 patients
who died within 4 months after LRLT, implying that
disease severity is a factor predictive of mortality after
LRLT, as well as after cadaveric liver transplantation.
In addition, the requirement for preoperative plasma-
pheresis, which also reflects the preoperative status of
the patients, was a significant factor affecting the short-
term outcome of LRLT. Furthermore, the proportion
of emergent LRLT was significantly higher in group 2.
These results emphasize that the preoperative condition
of the patient plays a crucial role in the outcome after
LRLT. On the other hand, no significant difference was
noted in the graft weight, G/R ratio, surgical duration
and blood loss, although an adult patient who receiveci
the smallest graft for G/R ratio (0.42) died after the sur-
gery.

In our series, patients who needed renal support did
not have a significantly higher mortality rate, in contrast
to a report on cadaveric liver transplantation by Baliga
etal [7]. Renal failure is one of the more frustrating
complications in the LRLT recipient and is caused by
acute tubular necrosis, hepatorenal syndrome, dry
nephrotoxicity, or allergic interstitial nephritis [7, 8]. Al-
though it has been accepted that renal dysfunction in
advanced cirrhosis is associated with a poor post-trans-
plant prognosis, appropriate and intensive renal sup-
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port, including hemodialysis, continuous hemofiltration,
or hemodiafiltration, may improve the prognosis.

Infectious complications as a cause of significant
morbidity and mortality after cadaveric liver transplan-
tation have been well-described [10]. Similar to these re-
ports, mortality due to infectious complications, includ-
ing bacterial sepsis in 4 and fungal infection in 2 pa-
tients, was high in our series (Table 4).

In conclusion, the preoperative condition - i.e.,
UNOS status, Child-Pugh classification, and an urgent
situation such as the need for plasmapheresis — are the
most influential factors in the outcome after LRLT. Fur-
ther investigation is needed to refine the risk factors and
devise strategies to decrease morbidity and mortality af-
ter LRLT.
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