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Abstract

Familial amyloid polyneuropathy is a rare,
progressively disabling, and ultimately fatal inherited
disease. Liver transplant is currently the only available
treatment proven to halt the progression of familial
amyloid polyneuropathy. We report a 31-year-old
woman with familial amyloid polyneuropathy who
received a living-donor liver transplant from her
husband who was hepatitis C virus antibody-
positive but HCV-RNA negative and ABO
incompatible. Six years after the transplant, both
donor and recipient have normal liver biochemistry
results; no hepatitis C viral load has been detectable
in the recipient. This is the first report of a living
ABO-incompatible liver transplant from an anti-
hepatitis C virus antibody-positive but an HCV-RNA
negative donor. This experience suggests that the
use of an anti-hepatitis C virus antibody-positive
hepatic graft is possible in select circumstances.
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Introduction
Familial amyloid polyneuropathy (FAP) is an

inherited disorder resulting in systemic deposition of
amyloid fibrils containing mutant transthyretin
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variants.! The outcome of this disease is so poor that
FAP has long been considered incurable. The first
successful liver transplant in a patient with FAP was
performed in 1990, and since then, liver transplant has
become widely used for patients with FAP as a life-
saving treatment.>® In Japan, there is little deceased-
donor liver transplant, but living-donor liver
transplant (LDLT) has been done in patients with FAP.
The living donor is selected from among the patient’s
relatives. Because FAP is an inherited disorder,
candidates for living donor can be difficult to find
among the relatives. This may lead to an increased use
of marginal living donors. We report the outcome of
an ABO-incompatible (ABO-I) liver transplant from
an anti-HCV-positive donor to a recipient with FAP.

Case Report

A 31-year-old woman presented to us with no relevant
history of disease during her childhood. Neurologic
manifestations had appeared 5 years earlier, and she
was diagnosed with FAP 3 years after that. She had a
familial history of FAP, and her mother had died of
FAP at 43 years of age, while her sister was a gene
carrier (although no symptoms had developed). Her
father had hepatitis C virus (HCV) cirrhosis. She was
indicated for liver transplant, and the transplant had
to be done quickly because of her 5-year history of
FAP and its late diagnosis and far advanced nature.
However, the possibility of deceased-donor liver
transplant in Japan is not good. The only possible
living-donor candidate was her 26-year-old husband,
but he had an HCV infection and had received
interferon therapy 5 years earlier. Furthermore, his
blood type was A, and the recipient’s blood type was
O; thus, the blood types were incompatible. The
results of his liver function tests were normal: total
bilirubin, 0.8 mg/dL; aspartate aminotransferase,
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20 IU/L; alanine aminotransferase, 26 IU/L;
alkaline phosphatase, 250 U/L; gamma-glutamyl
transpeptidase, 41 U/L; albumin, 4.2 g/dL; and
prothrombin time, 12.5 seconds (90%). His viral
profile was as follows: HBs antigen (-); HBs antibody
(-); anti-HCV (+); and HCV-RNA (-). A needle liver
biopsy was done, and the histologic findings showed
only mild steatosis, no necrosis, no hepatitis, and no
fibrosis. Despite the fact that the husband was anti-
HCV-positive and ABO-I, we decided to proceed with
an LDLT because her disease prognosis was poor and
there was little chance of any other liver donor
available. Furthermore, the donor was happy to
donate his liver to his wife even though there is a risk
to both the donor and the recipient with LDLT.
Approval was obtained from the Ethics Committee
of Kumamoto University Graduate School of
Biomedical Sciences after an interview with the
donor and the recipient.

We performed an LDLT using a left lobe graft
without the caudate lobe. The surgical procedure for
the donor and the recipient has been described
elsewhere.* The donor’s operative duration was
7 hours 32 minutes. The donor’s operative blood loss
was 470 mL, and no blood transfusion was
performed. The total operative duration for the
recipient was 10 hours 28 minutes. The actual graft
weight was 470 grams, which was 1.04% of the
recipient’s body weight. The recipient’s operative
blood loss was 350 mL; thus, no transfusion was
necessary.

Because of the ABO-I blood combination, the
recipient was treated with an immunosuppression
protocol consisting of preoperative rituximab, a
plasma exchange, a triple immunosuppressive
regimen, intra-arterial infusion therapy, and a
splenectomy at surgery (Figure 1). She received 500
mg rituximab intravenously 2 weeks before the
LDLT. Her anti-ABO IgM and IgG titers were x512
and x256 one week before the operation. Plasma
exchange was performed 3 times within 1 week of
the LDLT. Her anti-ABO IgM and IgG titers dropped
to x2 and x4 just before the operation. For hepatic
artery infusion, an intra-arterial catheter was placed
during the operation, and continuous infusion of
prostaglandin E1 (0.01 ug/kg/min on days 0 to 14)
and methylprednisolone (125 mg/d on days 0 to 7,
50 mg/d on days 8 to 14; then we tapered the dosage
and discontinued the drug on day 21). Endoxan
(100 mg) was administered from postoperative days

Figure 1. Time Course After Living-Donor Liver Transplant
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Abbreviations: 1A, intra-arterial infusion; PE, plasma exchange; PGEI,
prostaglandin E1; POD, postoperative day; T-Bil, total bilirubin

(POD) 1 to 14; this was followed by mycophenolate
mofetil 500 mg twice a day from POD 15 onward.

Posttransplant immunosuppression consisted of
tacrolimus and steroids. The trough level of tacrolimus
was maintained between 10 and 15 ng/mL during the
first 2 weeks. Because the anti-ABO IgM and IgG titers
rose markedly from the day after transplant, we
performed a plasma exchange on POD 3. Although
the titers did not decrease immediately, the patient’s
liver function recovered well. The quantity of steroids
in the hepatic artery infusion was increased and the
titer gradually decreased. The patient had prolific
nausea after transplant probably because of the
original disease, but her liver function results
recovered to normal on POD 21. Her renal functions
were normal before and after the transplant. Hepatitis
C virus RNA was not detectable by polymerase chain
reaction after the transplant. The hepatic artery
catheter was removed on POD 31, and she was
discharged from hospital with excellent graft
condition 50 days after the operation.

At the time of this writing it has been 6 years after
the transplant, and the patient has been well, with
excellent graft function, unremarkable liver
biochemistry, and has been HCV-RNA negative.
Figure 2 shows a liver biopsy 6 years after the
transplant, with no evidence of cellular rejection or
fibrosis. Progression of FAP is controlled and she has
an excellent quality of life.

The postoperative course of the donor also
was uneventful. Although serum aspartate
aminotransferase increased to 225 IU/L on POD 3, it
returned to normal by POD 7. The maximum total
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Figure 2. Graft Liver Biopsy 6 Years After Living-Donor Liver Transplant

There was no evidence of fibrosis, hepatitis, or cellular rejection.

bilirubin level was 2.5 mg/ dL on POD3. He left
hospital on POD 17. He returned to work 3 months
after the operation. At the time of this writing, after
6 years, his liver function test results are normal, and
HCV-RNA is negative.

Discussion

Liver transplant is the only effective treatment for
FAP. More than 65 patients in Japan with FAP have
undergone a liver transplant, with living donors
consisting of parents, siblings, or husbands; there has
been 1 deceased donor.® In Japan, organs from
deceased donors remain scarce, so that living-related
liver transplant is more common. Because FAP is an
autosomal dominant inherited disease, potential
living donors are restricted. In the present case, there
were potentially serious problems for the donor and
recipient, such as a risk of flare-up of the HCV
infection in the donor, and HCV transmission under
strong immunosuppression due to ABO-I matching
in the recipient.

ABO-I living-related liver transplant increasingly
has been performed in Japan to overcome the
shortage of donor organs. Initially, the outcome was
poor because of antibody-mediated rejection;
however, it has dramatically improved with the use
of local steroid infusion and rituximab prophylaxis.”
In the present case, the patient had no antibody-
mediated rejection after receiving a living-related
liver transplant.

Several single-center studies have shown
no significant differences in survival among
HCV-positive  recipients  transplanted  with
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anti-HCV-positive grafts compared with recipients
transplanted with anti-HCV-negative donor
organs.®1% Saab and associates reported that the use
of HCV-positive grafts in recipients with HCV
infection does not appear to affect patient survival,
graft survival, or recurrence of HCV infection when
compared with using anti-HCV-negative grafts.!!
There are several reports of HCV flare-up after
chemotherapy and bone marrow transplant
in patients with anti-HCV-positive/HCV-RNA-
positive grafts.!>1* The persistence of HCV in
patients with previously cleared HCV remains
controversial. However, we could not find and
research reporting on the use of anti-HCV-
positive/ HCV-RNA-negative allografts in non-HCV
recipients.

In kidney transplant, Nicot and associates
have reported the persistence of HCV in
immunocompromised transplant patients who were
cleared of the virus while on dialysis, but there was
no relapse of HCV infection after long-term follow-
up despite intensive immunosuppressive therapy.!®
In the current study, although we were concerned
about a transmission of HCV virus and de novo
HCV hepatitis in the recipient under strong
immunosuppression, the patient had a successful
posttransplant outcome, with normal liver
biochemistry and undetectable HCV in the allograft
and serum at 6 years’ follow-up.

Conversely, living donor safety is mandatory. In
the current case, we also were concerned about an
HCV flare-up in the donor after surgery because of
the stress of the invasive surgery and liver
regeneration, but we could find no reports of an
HCV flare-up after hepatectomy. Six years after
surgery, the results of the donor’s liver function tests
are normal and his HCV-RNA remained negative.
Although this is a special case of using a marginal
donor, an anti-HCV-positive patient with an
HCV-RNA negative donor can be taken into
consideration for a donor candidate in a special
occasion.

In conclusion, we describe the successful
transplant of an FAP patient who underwent ABO-I
LDLT using a graft from an anti-HCV-positive
donor. When the donor is anti-HCV-positive and
HCV-RNA-negative with normal liver histology,
transplant may be considered in some situations.
Long-term follow-up is required for donor and
recipient.
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