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CASE REPORT

Successful living donor liver transplantation for severe
hepatic GVHD histologically resembling autoimmune
hepatitis after bone marrow transplantation from the
same sibling donor
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Introduction

Summary

A 30-year-old woman developed severe liver dysfunction 1 year after bone
marrow transplantation (BMT) from an HLA-identical sibling donor for B
lymphoblastic leukemia (B-ALL) during the tapering of cyclosporin A. The his-
tologic picture resembled autoimmune hepatitis (AIH), although neither auto-
antibody nor hypergammaglobulinemia was detected. She entered hepatic
coma, and underwent living donor liver transplantation from the same donor
on day 421 after BMT. She is well 18 months after the procedure, showing
normal liver function and hematopoiesis. AIH-like hepatic graft-versus-host
disease (GVHD) has not been documented. This patient is the second case of
living donor liver transplantation for hepatic GVHD from the same donor.

damage exhibiting the marked elevation of blood amino-
transferases without significant elevation of biliary tract

Graft-versus-host disease (GVHD) is the most common
complication of allogeneic hematopoietic stem cell trans-
plantation (allo-HSCT), which often affects the liver. Typ-
ical hepatic GVHD is characterized by jaundice and
cholestatic liver biochemistry. The portal infiltration of
cytotoxic T lymphocytes or NK cells and bile duct dam-
age are characteristic histologic features of hepatic GVHD.
Hepatic GVHD occasionally presents with acute liver
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enzymes. This type of hepatic GVHD histologically shows
lobular hepatitis and mild bile duct injury. Such atypical
form of hepatic GVHD has been described as hepatitic
variant of GVHD [1]. We encountered a patient who
developed severe liver dysfunction with marked elevation
of serum aminotransferase levels 1 year after allo-HSCT
from an HLA-matched sibling donor for B lymphoblastic
leukemia (B-ALL). Histologic picture of a biopsy speci-
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men of the liver showed portal and periportal inflamma-
tory infiltrations with plasma cell predominance, while
bile ducts were relatively preserved. We suppose this hep-
atitis was an hepatitic variant of GVHD AIH-like mani-
festation of hepatitic variant of GVHD.

There have been 10 patients in whom life-threatening
hepatic GVHD after allo-HSCT was relieved after living
donor (two patients) and orthotopic (eight patients) liver
transplantation, reported in the literature [2-5]. In every
case, the recurrence of hepatic GVHD has not been docu-
mented. We herein report successful living donor liver
transplantation for hepatic insufficiency after allo-HSCT
with the same sibling donor for both transplantations. In
addition, only three patients have been reported in the
literature, who underwent liver transplantation after allo-
HSCT from the same donor [2,6,7], and the present
patient is the second case of liver transplantation from
the same living donor for severe hepatic GVHD [2]. Nev-
ertheless, in these 10 liver-transplanted patients, hepatitic
variant of GVHD as the cause of hepatic insufficiency, as
seen in the present patient, has not been documented.

Case report

A 30-year-old woman with B-ALL was admitted in July
2006. She received induction chemotherapy consisting
of daunorubicin, cyclophosphamide, vincristine, and
L-asparaginase, and, subsequently, a complete remission
was achieved. After two courses of consolidation chemo-
therapy, she underwent allogeneic bone marrow trans-
plantation (BMT) from her HLA-identical brother who
had no history of autoimmune disorders, during the first
complete remission. The conditioning regimen consisted
of total body irradiation (2 Gy twice a day for three con-
secutive days) and melphalan (60 mg/m® for three con-
secutive days), and nucleated marrow cells of 4.52 x 10%/kg
were transfused. Cyclosporin A (CyA) and short-term
methotrexate were employed for the prophylaxis of
GVHD. After successful engraftment, acute GVHD devel-
oped affecting the skin and intestine on days 22 and
41respectively. Skin GVHD but not that of the intestine
was controlled with prednisolone (0.5 mg/kg/day). After
increasing the dosage of prednisolone to 1 mg/kg in com-
bination with budesonide (9 mg/day), intestinal GVHD
improved. Then, prednisolone was tapered to 10 mg/day.
She was discharged on day 110 after BMT. Budesonide
and prednisolone were discontinued on days 195 and
240, respectively. We then began to taper CyA on day
258; however, on day 356, when the dosage of CyA was
decreased to 40 mg/day, serum levels of aspartate amino-
transferase (AST) and alanine aminotransferase (ALT) ele-
vated to 812 and 1980 IU/I respectively, while serum total
bilirubin (T-Bil) and alkaline phosphatase (ALP) concen-
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trations remained within the normal range (100-325 IU/
). She exhibited no sign of intestinal or skin GVHD.
Serologic tests for hepatitis A, B, and C yielded negative
results. Serum analysis of viral DNA for herpes simplex,
varicella zoster, cytomegalovirus, and Epstein—Barr virus
also resulted in negative results. All autoimmune markers
available were negative. She was admitted in January 2008
(day 378) because of jaundice in addition to high levels
of transaminases.

Physically, she showed no specific findings except for
jaundice. Hematologic examination showed a white cell
count of 7.0 x 10°/1, a hemoglobin concentration of
11.9 g/dl, and a platelet count of 190 x 10°/1. Tests for
serum biochemistry revealed: AST 805 IU/I, ALT 848 IU/
1, T-Bil 6.2 mg/ml, and ALP 491 IU/l. Activities of pro-
thrombin and antithrombin III were decreased to 59.4%
(normally 70-100%) and 24% (normally 79-121%)
respectively. Abdominal ultrasonography (US) revealed
that hepatic parenchyma was homogeneous and slightly
enhanced. Also, US showed neither hepatomegaly nor
atrophy of the liver. A small amount of ascites was
observed on CT scanning. Liver biopsy was performed on
day 2 after readmission. The histologic picture including
immunostaining demonstrated predominant plasma cell
and partial cytotoxic T lymphocyte infiltration in portal
areas, and the mild destruction of bile ducts. The portal
mononuclear cells invaded the limiting plates surrounding
the portal triad and infiltrated the surrounding lobules,
leading to interface hepatitis and piecemeal necrosis in
both periportal and centrilobular areas. Inflammation of
endothelial cells was modest. This picture was rather
more consistent with that of autoimmune hepatitis (AIH)
than hepatic GVHD (Fig. la and b). Although the bolus
administration of methylprednisolone (500 mg/day) was
started on day 6, she entered hepatic coma on day 9.
Plasma exchange and hemodialysis resolved the coma.
However, CT scanning showed liver atrophy and a focal
necrotic portion in the liver and massive ascites on day
21. There was no improvement of her liver on CT scan-
ning on day 36. A bone marrow aspirate showed no evi-
dence for the relapse of ALL, and fluorescent in situ
hybridization (FISH) analysis of marrow cells showed
complete donor chimerism on day 37. She underwent liv-
ing donor liver transplantation from the same donor on
day 44 because there was no improvement of her liver
function and the findings based on CT imaging of the
liver. The donor left lobe graft weighed 490 g and the
graft-to-recipient weight ratio was 0.8. The clinical course
described as above is shown in Fig. 2.

Histopathologic examination of her explanted liver
showed fulminant hepatitis with massive necrosis, the
infiltration of plasma cells in portal areas, and extensive
proliferation of bile duct. Postoperative immunosuppres-
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Figure 1 (a) Low power view of the liver biopsy on day 379 after
allo-BMT (x100, HE staining). Interface of portal area (upper right)
and surrounding parenchyma is obscured by inflammatory cell infiltra-
tion and loss of hepatocytes. Many eosinophilic apoptotic bodies
(arrows) are observed. There are cell-scanty areas after hepatocellular
loss (arrowheads) both in periportal and centrilobular areas. (b) High
power view of the portal area. Most of cells infiltrating the portal area
are plasma cells (x400, HE staining). Although interlobular bile ducts
are involved in the inflammation, they are rather preserved (arrows).

sive treatment consisted of prednisolone and tacrolimus.
She was discharged on postoperative day 36 with
sufficient liver function. Prednisolone and tacrolimus
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were discontinued 4 and 17 months after the liver trans-
plantation respectively. She is currently well (18 months
after the procedure), showing normal liver function and
complete donor chimerism of marrow cells.

Discussion

As for the cause of severe liver dysfunction in the present
patient, drug- or virus-induced liver injury was unlikely
because of absence of suspicious drug administration and
negative laboratory results for viral infection. Histologi-
cally, biopsy specimen of the liver showed the features of
AIH which usually exhibits inflammatory cell infiltration
with plasma cell predominance in the portal area and
occasionally in the lobes [8]. However, neither autoanti-
body nor hypergammaglobulinemia was detected, and the
administration of bolus methylprednisolone could not
improve the liver dysfunction. Therefore, it is unlikely
that the liver dysfunction was caused by AIH.

Classical hepatic GVHD generally presents with chole-
stasis in association with increased serum levels of T-Bil
or ALP, and is pathologically characterized by portal lym-
phocytic infiltration and epithelial injury of bile duct.
Hepatitic variant of GVHD, unusual form of hepatic
GVHD, is characterized by marked elevation of serum
aminotransferase levels and histologic pictures of predom-
inant lobular hepatitis and mild bile duct injury [1].
Hepatitic variant of GVHD sometimes occurs in the acute
situation, but can also occur in chronic situation as
observed in the present patient [9]. We suppose that the
hepatitis in the present patient was an AIH-like manifes-
tation of hepatitic variant of GVHD, although, hepatitic
variant of GVHD with predominant plasma cell infiltra-
tion in portal areas has not been reported.

The clinical features of chronic GVHD (cGVHD)
resemble those of autoimmune diseases and the epitope-
specific autoimmune diseases such as thyroiditis, throm-
bocytopenia, and myasthenia gravis after allo-HSCT have
been reported [10]. Recently, Teshima et al. have reported
several potential mechanisms by which alloimmunity
evolves into autoimmunity in animal models [11]. The
mechanisms have been based on a long-standing hypothe-
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tion. CyA: cyclosporine A; mPSL:
methylprednisolone.
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sis that cGVHD results from pathogeneic effects mediated
by ‘autoimmune’ T cells that recognize donor antigens or
shared antigens of the donor and recipient rather than
alloantigens of the recipient. In the present patient,
alloantigens on the recipient hepatocytes might have been
targeted by donor T cells, because the hepatic dysfunction
as observed before the liver transplantation has not
recurred after discontinuation of immunosuppressive
agents. This alloreaction may have shared autoimmunity
through the mechanism described as above, and shared
autoimmunity might have led to the portal infiltration of
plasma cells. However, it is still difficult to exactly explain
the mechanisms which caused the feature of AIH-like
hepatitic variant of GVHD.

In the present patient, liver transplantation was per-
formed from same living donor and all immunosuppres-
sive agents could be discontinued 17 months after the
procedure without subsequent recurrence of the liver dys-
function. Successful discontinuation of immunosuppres-
sive agents may be one of the advantages of donation of
both marrow cells and the liver from a single donor
because of low risk of allo-reaction against the liver. Dis-
continuation of immunosuppressive agents brings about
not only immunologic recovery but also enhancement of
graft-versus-leukemia effect. However, multiple organ
donation should be carefully determined from the view-
point of both donor’s health and the moral issues
involved.
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