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Vanishing bile duct syndrome after allogeneic
bone marrow transplantation: Is it the end of the
road?
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In this paper, we report the case of a 19-year-old male patient who presented with lymphoblastic phase of chronic myeloid leukemi-
a and received an allogeneic bone marrow transplant from his cousin. The patient experienced severe, steroid-refractory acute graft-
versus-host disease of skin, gastrointestinal tract and liver that required further immunosuppression. However, hepatic graft-ver-
sus-host disease was complicated with vanishing bile duct syndrome, characterized by progressive destruction of small intrahepa-
tic bile ducts, which was refractory to all available therapies and eventually led to end-stage liver disease. The pathogenesis and
treatment of graft-versus-host disease after allogeneic hematopoietic cell transplantation is discussed with an emphasis on liver
transplantation for intractable hepatic graft-versus-host disease.
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Allojeneik kemik iligi nakli sonrasi gelisen “kaybolan safra kanal
sendromu”: Yolun sonu mu demektir?

Kronik miyelositer loseminin lenfoblastik fazinda tant alan ve kuzeninden allojeneik kemik iligi nakli yapilan 19 yasinda bir erkek
olgu bildirilmektedir. Hastada, nakil sonrast cilt, gastrointestinal sistem ve karacigerin etkilendigi agir ve steroide direncli akut
graft-versus-host hastaligi gelismis, ¢cok sayida immiinsupresif tedavi verilmek zorunda kalinmigtir. Ancak, karaciger graft-versus-
host hastaliginin, kiiciik intrahepatik safra kanallarinin ilerleyici ytkimu ile karakterize "kaybolan safra kanali sendromu’ ile komp-
like oldugu saptanmaig, bu durum verilen tedavilerin hi¢birine yanit vermemis ve son donem karaciger yetmezligi gelismistir. Bu ol-
gu raporunda, allojeneik hematopoietik hiicre nakli sonrast graft-versus-host hastaligi patogenezi ve tedavisi anlatiimakla birlikte
direncli karaciger graft-versus-host hastaliginda karaciger naklinin gerekli olabilecegine de isaret edilmektedir.

Anahtar kelimeler: Hematopoietik hiicre nakli, karaciger graft-versus-host hastaligi, kaybolan safra kanali sendromu

INTRODUCTION

Allogeneic hematopoietic cell transplantation
(AHCT) is the only curative approach for many he-
matologic malignancies. However, development of
graft-versus-host disease (GVHD) is an important
cause of morbidity and mortality after AHCT. Alt-
hough novel agents have been introduced for the
treatment of acute and chronic GVHD, treatment

of corticosteroid-resistant GVHD is still controver-
sial, and the results are disappointing especially
in a group of patients with advanced-stage GVHD.
It has been reported that initial liver involvement
in acute GVHD and persistent jaundice is predic-
tive for overall non-relapse mortality. Chronic he-
patic GVHD may rarely be associated with prog-
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ressive destruction and disappearance of intrahe-
patic bile ducts, so called the vanishing bile duct
syndrome (VBDS) (1, 2).

CASE REPORT

A 19-year-old male patient was diagnosed at the
acute lymphoblastic phase of chronic myeloid le-
ukemia. After a remission induction chemothe-
rapy which was followed with imatinib mesylate,
the patient attained hematologic remission witho-
ut a molecular response. Four months after diag-
nosis, he received an allogeneic bone marrow
transplant from his human leukocyte antigen
(HLA)-compatible, 11-year-old male cousin. The
conditioning regimen consisted of cyclophosphami-
de (120 mg/kg) and total body irradiation
(1200cGy); GVHD prophylaxis was done with
cyclosporine and short-term methotrexate. A suc-
cessful engraftment was achieved with simulta-
neous development of a skin eruption, colicky di-
arrhea, and a mild jaundice. The skin and colonic
biopsies revealed a grade II skin and grade III-IV
gastrointestinal (GI) tract GVHD, respectively.
The patient was immediately started on 2 mg/kg/d
methylprednisolone. Ursodeoxycholic acid (UDCA)
was also added for mild increase in cholestatic pa-
rameters. The patient had complete resolution of
skin GVHD. However, his diarrhea progressed to
daily 1.5 liter. Although the patient was adminis-
tered anti-thymocyte globulin (ATG) 10 mg/kg/day
for 5 days followed by 2 g/day oral mycophenolate
mofetil, his diarrhea showed no signs of improve-
ment. Moreover, severe electrolyte imbalance and
malnutrition developed. On day +76, he received a
single dose of 1 mg/kg methylprednisolone into the
mesenteric artery which resulted in a 25% reduc-
tion in the volume of diarrhea. Starting from day
+109, the patient received 10 mg/kg weekly anti-
tumor necrosis factor-o (TNF-a) for 4 weeks and
was discharged with a complete improvement in
GI symptoms and a better nutritional status.

The patient remained in complete remission with
full donor type chimerism during the out-patient
follow-up. However, he was admitted again on day
+198 with a progressive increase in total bilirubin
up to 20 mg/dL and conjugated bilirubin up to 17
mg/dL along with elevated alkaline phosphatase,
gamma-glutamyl transferase, and transaminases.
The viral etiology was ruled out, the autoimmune
panel did not reveal any abnormality, but serum
ferritin was increased to 3261 ng/dL. The magnetic
resonance cholangiopancreaticography revealed
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sludge inside the gallbladder and collapsed intra-
hepatic bile ducts. Minimal sphincterotomy thro-
ugh endoscopic retrograde cholangiopancreaticog-
raphy was performed without any improvement in
cholestasis. Since the total bilirubin level reached
40 mg/dL, intermittent therapeutic plasma ex-
change was started. Cyclosporine was tapered and
stopped while rapamycin 2 mg/day was started,
but this approach could stabilize the total bilirubin
levels at 10-15 mg/dL only for a few weeks. The li-
ver biopsy was performed and microscopic exami-
nation of the liver showed that none of the portal
areas contained interlobular bile ducts and only a
few of them had minimal inflammatory cell infilt-
ration. Bile infarcts, cholestatic plugs, and rosette
formation at the centrilobular areas were also ob-
served. Reactive changes in the hepatocytes and
iron deposition mainly at the periportal areas we-
re noted. These changes were consistent with
VBDS and grade 3 hemosiderosis (Figure 1,2).

Consent for a liver transplantation from the same
bone marrow donor could not be obtained from the
donor’s family. Unfortunately, there was a gradu-
al loss of response to therapeutic plasma exchange
with rebound increase in bilirubin levels and pro-
longed prothrombin time. The process was further
complicated with a Staphylococcus aureus pne-
umonia, and the patient died with hepatic coma
on day +268.

DISCUSSION

Cholestasis after AHCT is not rare, and GVHD is
one of the various causes which include hepatoto-

Figure 1. H&E section of the patient shows a portal tract without
interlobular bile duct and prominent yellow-brown pigment depo-
sition in hepatocytes.



Figure 2. Iron stain (Prussian blue) shows iron deposition in Kupf-
fer cells and hepatocytes consistent with the yellow-brown pig-
ment in the H&E section.

xicity of drugs, venoocclusive disease, total paren-
teral nutrition, viral hepatitis, sepsis, and oppor-
tunistic infections (3, 4). Since the liver is rarely
biopsied because of thrombocytopenia early after
transplantation, diagnosis is usually made by cli-
nical exclusion. Acute GVHD after AHCT develops
when donor T lymphocytes respond to genetically
defined proteins on host tissues. Besides HLA, it
has been revealed that non-HLA antigens also
contribute to the development of GVHD. Bile duct
epithelial cells present foreign antigens that are
recognized by donor T lymphocytes, ultimately re-
sulting in immune cell infiltration into the intra-
epithelial layer of the bile ducts, T cell cytotoxicity
leading to bile duct apoptosis, injury, and loss.
Chronic hepatic GVHD with ductopenia is potenti-
ally reversible if ongoing immunologic destruction
of epithelium ceases. However, progressive des-
truction of small intrahepatic bile ducts causes
VBDS leading to end-stage liver disease (1, 5).

Our patient had a very severe and intractable
form of progressive chronic GVHD, which means
that an acute GVHD started and merged to a chro-
nic form. It should be noted that acute GVHD in-
volved three organs: skin responded to the first-
step therapy with steroids; GVHD involving the
GI tract responded to anti-TNF-a. However, liver
was the only organ involved in the chronic form of
the disease. This can be partly explained by parti-
cular susceptibility of the GI tract to damage from
TNF-a, because cytotoxic T lymphocytes that use
the perforin/granzyme pathways are more impor-
tant in the GI tract and skin. On the other hand,
cytotoxic T lymphocytes that appear to predomi-

Hepatic GVHD progressing to VBDS

nate in GVHD liver damage preferentially use
Fas/Fas-L pathway (6, 7). The liver was only mild-
ly affected early after transplantation. However, a
severe chronic GVHD resulted in isolated liver da-
mage.

Pretransplant iron overload has been associated
with adverse posttransplant events. However,
whether excess iron contributes to the develop-
ment of GVHD is not clear. It is well-known that
elevated serum ferritin level particularly in pati-
ents with chronic GVHD, chronic viral hepatitis,
and other liver diseases may not accurately reflect
the tissue iron stores. Our patient did not have a
high pretransplant transfusion burden, but he
still had iron accumulation in the liver biopsy spe-
cimen after the transplantation. It has been sug-
gested that the development of GVHD is one of the
factors contributing to hepatic iron overload via
dysregulation of hepcidin iron homeostasis thro-
ugh hepatic and intestinal injury. Fas/Fas-L me-
diated signals from alloreactive T lymphocytes
leading to hepatocyte apoptosis have been associa-
ted with iron deposition (8,9). So, it is possible that
our patient had an exaggerated iron accumulation
during the process of acute and chronic GVHD.

Steroids with potent antilymphocyte and antiinf-
lammatory activity are the gold standard first-line
treatment for both acute and chronic GVHD. Ho-
wever, steroid-resistant GVHD is difficult to treat.
None of the salvage regimens so far have been
shown to improve the overall survival rates in se-
vere forms of GVHD. Treatment with UDCA is a
frequent approach in allogeneic transplant setting
and has been demonstrated to decrease the
GVHD-related cholestasis and improve the outco-
mes (9-11). T lymphocyte depletion by addition of
ATG in patients who show early signs of steroid
resistance have been shown beneficial in some but
not all studies (12, 13). Based on the case reports
supporting the efficacy and safety in steroid-resis-
tant GI tract GVHD, we employed intra-mesente-
ric arterial steroid administration. However, a mi-
nor response was observed, which is consistent
with the results of studies reporting poor response
to intra-arterial corticosteroid therapy when com-
bined liver and GI tract GVHD is encountered (14,
15). In fact, our patient’s GI symptoms were con-
trolled mainly by the administration of anti-TNF-
o agent. Besides the persistence of donor derived
alloreactive T cells and uncontrolled autoreactive
T cells, there is increasing role of antibody produ-
cing B cells in the pathogenesis of chronic GVHD.
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However, our patient was still refractory to ra-
pamycin, an inhibitor of mammalian target of ra-
pamycin kinase, which prevents both T and B
lymphocyte activation by cytokines (16).

Currently available therapeutic agents may be in-
sufficient in preventing the progression from duc-
topenia to VBDS and eventually to end-stage liver
disease. Unfortunately, at this stage, there is no
established therapy other than liver transplanta-
tion. Some studies have reported successful liver
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