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Summary

Donor Health Assessment and Outcome After
Living Donor Liver Transplantation

Yasuhiko Hashikura®, Toshihiko Ikegami®,
Yuichi Nakazawa*, Akira Kobayashi®,
Atsuyoshi Mita* and Shin-ichi Miyagawa®

Living donor liver transplantation has gained popu-
larity over the last decade. When looking at outcomes
after living donor liver transplantation, both donor and
recipient outcomes must be examined. The Japanese
Liver Transplantation Society has reported that the risk
factor for complications after donor hepatectomy is
12.4% and 1.2% of the donors needed reoperations.
Among the complications, biliary leakage is the main
surgical complication in donors. Careful analysis of
outcome data is necessary to fully realize the risk-bene-
fit ratio of this procedure.

Key words : liver failure, donor survey, donor complica-
tion, informed consent

*Department of Surgery, Shinshu University School of
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ELSEVIER

Alpha-fetoprotein mRNA Detection in Peripheral Blood for Prediction
of Hepatocellular Carcinoma Recurrence After Liver Transplantation

S. Marubashi, K. Dono, Y. Sugita, T. Asaoka, N. Hama, K. Gotoh, A. Miyamoto, Y. Takeda, H. Nagano,

K. Umeshita, and M. Monden

ABSTRACT

The aim of this study was to assess the value of alphafeto protein (AFP) mRNA-expressing
cells detected in peripheral blood for predicting tumor recurrence after living donor liver
transplantation (LDLT) in patients with hepatocellular carcinoma (HCC). The test group
consisted of 25 patients who underwent LDLT for end-stage liver disease with HCC while the
control group consisted of 37 living donors. Quantitative real-time reverse-transcriptase
polymerase chain reaction was used for detection of AFP mRNA-expressing cells in
peripheral blood. Nine (36%) of 25 patients developed tumor recurrences (four lung; one
liver; one peritoneum; two bone; one adrenal gland) during the follow-up period.
Perioperatively, AFP mRNA was positive in peripheral blood of eight patients (32.0%) but
only in 1 (2.7%) of the control. Preoperative AFP mRNA was positive in three cases.
Univariate analyses revealed that preoperative and perioperative AFP mRNA and
microscopical vascular invasion were the significant predictors for HCC recurrence (P =
{007, .037, and .005, respectively). In the patients with HCC exceeding Milan criteria (n =
15), the presence of AFP mRNA-positive cells in the peripheral blood correlated
significantly with HCC recurrence (P = .033). We concluded that the presence of AFP
mRNA-expressing cells could be a useful predictor of HCC recurrence in liver transplant

patients.

ISK FACTORS for tumor recurrence after liver trans-
plantation have been described in many studies, and
include tumor size, tumor spread, vascular invasion, tumor
differentiation, and serum alpha-fetoprotein (AFP) Jevel. !
However, all of these factors are indirect ones to predict
hepatocellular carcinoma (HCC) recurrence. Therefore,
establishment of direct and more accurate method to
predict HCC recurrence is needed.

On the other hand, AFP mRNA in the circulation is
often used to detect circulating cancer cells. Ijichi et al*
used a nested polymerase chain reaction (PCR) technique
and reported that postsurgical recurrence of HCC can be
predicted by detecting AFP mRNA-expressing cells in
peripheral blood.

We reported previously the usefulness of quantitative
reverse transcription (RT) PCR,® and that the recurrence
of HCC after surgical resection could be predicted by
detecting AFP mRNA-expressing cells in peripheral
blood before surgery.® We applied this method for de--
tecting HCC recurrence after living donor liver transplant
(LDLT).

0041-1345/06/%-see front matter
doiz10.1016/j.transproceed.2006.10.067
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PATIENTS AND METHODS

Among 86 adult patients who underwent LDLT in our institution
between 1998 and December 2005, 25 adult patients who had HCC
prior to LDLT were enrolled in this study. As a control, we also
examined 37 living donors in the same period. Standard post-
LDLT immunosuppression consisted of calcinurin inhibitor, myco-
phenolate mofetil, and steroid. The latter two were tapered and
discontinued by 3 months after liver transplantation.

Patient demographics and operative data, tumor characteristics,
postoperative biweekly serum AFP, protein induced by vitamin K
antagonist 11 levels, computed tomography scan of the abdomen,
and chest at 3, 6, 12, 18, 24 months after surgery and annually
thereafter, and bone scintigraphy annually after surgery were
prospectively collected. The size and number of HCCs were
confirmed histopathologically after LDLT. Recurrences of HCC
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AFP MRNA DETECTION IN PERIPHERAL BLOOD

were confirmed by clinical examination, laboratory and radiological
tests, and histopathological examination of the resected specimen.

Peripheral blood (16 mL) was obtained with informed consent
for analysis of AFP mRNA pretransplant within 3 days prior to
surgery, during the anhepatic period intraoperatively, and imme-
diately after surgery. In living donor control group, peripheral
blood (16 mL) was obtained with informed consent before and
immediately after surgery. The method for detecting AFP mRNA
in the peripheral blood was described previously.”

We defined AFP mRNA-positive patients in the two ways.
Perioperatively positive AFP mRNA was defined as those in whom
AFP mRNA was detected in peripheral blood, either preopera-
tively, during the anhepatic period, or immediately postoperatively.
Negative cases were those without detectable AFP mRNA in
peripheral blood at all three time points. Preoperatively positive
AFP mRNA was defined as those in whom AFP mRNA was
detected in peripheral blood preoperatively, regardless of AFP
mRNA status during the anhepatic period or immediately postop-
eratively.

The statistical test utilized for analysis was log-rank test for
Kaplan-Meier analysis. A P value of less than .05 was considered
significant.

RESULTS

Twenty-five liver recipients with HCC comprised 18 men
and seven women. Their primary diagnoses were hepati-
tis B virus cirrhosis (n = 8), hepatitis C virus cirrhosis (n
= 13), autoimmune hepatitis (n = 1), Laennecs (n = 2),
and Budd-Chiari syndrome (n = 1). The mean follow-up
period was 26.0 months (2.5 to 55.6). HCCs in nine cases
were within the Milan criteria, whereas they exceeded the
Milan criteria in 16 cases based on the size and number
of tumors (15 cases) and macroscopic vascular invasion
of the portal vein (one case). The preoperative model for
end-stage liver disease score ranged from 7 to 33 (me-
dian, 14), and the Cancer of the Liver Italian Program
score from 1 to 4 (median, 2). HCC recurred in nine
cases (36.0%). The sites of recurrence included lung (n =
4), liver (n = 1), peritoneum (n = 1), bone (n = 2), and
adrenal gland (n = 1). The case with peritoneal recur-
rence underwent surgical removal 13 months after LDLT
and was still alive at 39 months after LDLT. Two of four
cases with lung metastases successfully underwent tumor
resection. The case with multiple bone metastases died of
HCC 2 years 6 months after LDLT.

AFP mRNA was positive perioperatively in 8 cases
(32.0%). Preoperative AFP mRNA was positive in three
cases, and anhepatic and/or postoperative AFP mRNA
was positive in eight cases. In comparison, only one case
(2.7%) of 37 live donors had AFP mRNA-expressing
cells in peripheral blood perioperatively. Incidences of
detecting AFP mRNA-expressing cells in peripheral
blood was significantly different between recipients and
living donors (P = .006).

Univariate analyses of the risk factors for HCC recur-
rence using the log-rank test showed that the presence of
AFP mRNA-positive cells in the peripheral blood corre-
lated with HCC recurrence both at the perioperative and
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Table 1. Risk Factors for HCC Recurrence After Liver

Transplantation
No. of Cases
No. of with HCC Recurrence P
Cases Recurrence Rate (%) (Log-Rank Test)
Milan criteria
Within 8 1 17 .091
Beyond 15 6 40
Tumor size (cm)
=3.0 15 3 20 .085
>3.0 8 4 50
Tumor number
<10 15 3 20 .078
=10 8 4 50
Differentiation
Well/Moderate 12 4 33 313
Poorly 1" 3 27
Vascular invasion
= 18 5 28 .005
+ 5 2 40
AFP
<400 18 6 33 .670
=400 5 1 20
Perioperative AFP
mRNA
= 13 1 13 .037
E 8 4 50
Preoperative AFP
mRNA
= 22 6 27 .007
+ 3 3 100

preoperative periods (P = .037 and .007, respectively,
Table 1). Microscopical vascular invasion was also asso-
ciated with HCC recurrence (P = .005). On the other
hand, HCC recurrence-free survival between two groups
divided by Milan criteria, tumor size =3 cm, tumor
number >10, and tumor differentiation tended to be
differed, although they did not reach statistical signifi-
cances (Table 1).

In the patients with HCC exceeding Milan criteria (n =
15), the presence of AFP mRNA-positive cells in the
peripheral blood correlated significantly with HCC recur-
rence (P = .033).

DISCUSSION

We have established an accurate and sensitive method
for detecting circulating HCC cells by quantifying AFP
mRNA using a real-time RT-PCR method.® We also
confirmed that presence of AFP mRNA in peripheral
blood was associated with HCC recurrence after liver
resection in nontransplant patients.® In the present study,
we applied the same technique for LDLT patients with
HCC.

Among the risk factors for tumor recurrence in LDLT
patients with HCC, we found two factors, microvascular
invasion and AFP mRNA, to be associated with HCC
recurrence. Vascular invasion has been reported to be
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