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  To the Editor, 

 Hodgkin lymphoma (HL) may present with hepatic 
dysfunction, most often as a result of intra-hepatic 
HL involvement or bile duct obstruction caused by 
enlarged lymph nodes [1]. In very rare cases, the 
disease is associated with paramalignant syndromes, 
such as idiopathic icterus or vanishing bile duct syn-
drome (VBDS). 

 VBDS is a severe condition that leads to the disap-
pearance of small intrahepatic bile ducts. It has been 
associated with drugs, toxins and ischemia, and is a 
characteristic common feature of chronic rejection 
after liver transplantation. HL is a very rare cause of 
VBDS [2]. Treatment depends on the cause and 
sometimes liver transplantation is necessary [3]. 

 We describe a case of HL-associated icterus con-
sidered secondary to VBDS, treated with BEACOPP-
14 and rituximab. The VBDS resolved eight months 
after the termination of the lymphoma treatment. 
The patient also underwent bilirubin apheresis and 
molecular adsorbing recirculating system (MARS) 
dialysis because of intractable pruritus.   

 Case report 

 In January 2008, the patient, suffering from abdom-
inal pain and diarrhea, was diagnosed with suspected 
Crohn ’ s disease. He had a previous hepatitis B 
infection and cholestatic liver values that continu-
ously worsened. MRCP showed signs of possible 
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sclerosing cholangitis. Liver biopsies demonstrated 
acute cholestasis and secondary toxic effects but no 
signs of primary sclerosing cholangitis (Supplemen-
tary Figure 1A, to be found online at http://www.
informahealthcare.com/doi/abs/10.3109/0284186X.
2014.897001). In March 2008 the icterus worsened 
and intractable pruritus developed. Ultrasound and 
MRCP of the liver, bile ducts and pancreas was per-
formed, as well as a second liver biopsy, gastroscopy 
and colonoscopy. The patient was positive for anti-
HBc and anti-HBs but negative for HBs-antigen and 
HBV DNA. Due to positive CMV DNA with 1400 –
 5700 copies/ml, he was treated with ganciclovir intra-
venously. A liver biopsy showed acute cholestasis, as 
well as centrilobular necrosis but no signs of CMV. 
The patient had enlarged lymph nodes on both sides 
of the neck and in the mediastinum. 

 A lymph node biopsy showed classical HL, of the 
nodular sclerosis subtype. No HL was seen in the 
liver, or in intestinal biopsies. VBDS secondary to 
the lymphoma was considered to be the underlying 
cause of the jaundice. 

 The lymphoma was staged with FDG-PET/CT, 
and found to be in stage IIB. He had four risk factors, 
according to the international prognostic score (male 
sex, anemia, low S-albumin and high leukocytes). 

 Treatment was initiated in April 2008 with bleo-
mycin, etoposide, doxorubicine, cyclophosphamide, 
vincristine, procarbazine, prednisone and G-CSF 
(BEACOPP-14), with a 50% dose reduction of 
etoposide and cyclophosphamide, and a reduction to 
60% of doxorubicine, due to the impaired hepatic 
function. He also received 375 mg/m 2  of the anti-
CD20 antibody, rituximab, four times weekly. The 
rationale behind the addition of rituximab was pri-

marily to treat the jaundice of a paramalignant and 
possibly antibody-mediated origin. Furthermore, 
rituximab is known to have an anti-tumoral effect in 
HL even if the tumor cells are CD20-negative. Prior 
to the fi rst chemotherapy course, the P-bilirubin 
level was 228  μ mol/l. He received prophylactic 
treatment with lamivudine against hepatitis B reacti-
vation, aciclovir against viral infections and trime-
toprim-sulfa to prevent  Pneumocystis jirovecii . 
Trimetoprim-sulfa was subsequently changed for 
inhalations with pentacarinat to avoid unnecessary 
liver toxic medication. 

 On admission for the second course of 
BEACOPP-14 the P-bilirubin was 407  μ mol/l. His 
general condition was still poor. He had jaundice 
and severe itching. The doses of cyclophosph-
amide and doxorubicin were increased to approx-
imately 70%. These doses were then maintained 
except a slight increase in the cyclophosphamide 
dose in courses 4 – 5. 

 After the second chemotherapy course, an FDG-
PET/CT showed complete metabolic remission. 

 A third liver biopsy was performed after the sec-
ond course of chemotherapy, with the specifi c ques-
tion of VBDS development. This biopsy showed 
centrilobular damage and severe ductopenia, indicat-
ing VBDS. However, according to the defi nition of 
ductopenia, there should be a loss of interlobular bile 
ducts in at least 50% of the portal tracts, and more 
than 10 portal zones should be available for analysis 
[4,5]. In our patient, this liver biopsy contained four 
portal zones and bile ducts were found in only one 
(25%) of these. As the biopsy did not meet all the 
criteria for VBDS, one could challenge the diagno-
sis but the severe ductopenia and cholestasis in 

  Figure 1.     Bilirubin levels related to chemotherapy courses, bilirubin apheresis treatments and MARS dialysis.  



  Vanishing bile duct syndrome in a patient with Hodgkin lymphoma   1273

combination with the clinical features made the diag-
nosis of VBDS most likely. 

 Due to intractable pruritus not responding to 
ordinary methods (antihistamines, ursodeoxycholic 
acids, rifampicin, venlafaxine and dermatology 
ointments and solarium treatments) we initiated 
bilirubin apheresis treatment with an anion-exchange 
adsorbent column (BR-350 Asahi Kasei Medical 
Corp.) for the reduction of bilirubin and bile acids. 
Plasma was separated by centrifugation using a 
COBE Spectra Apheresis System [6]. Initially about 
4000 ml of plasma was processed at each treatment. 
Later, the volume was increased to 6000 ml. The 
patient received 2 – 3 treatments on consecutive days 
every 2 – 3 weeks. The bilirubin reduction was between 
30% and 40% after each set of treatment, and the 
corresponding fi gure for bile acids was similar 
(Figure 1). Although the reduction in bilirubin was 
limited, the patient experienced a good symptomatic 
effect. At the end of the fi ltration sessions, we tried 
two MARS-dialysis sessions instead of using the 
bilirubin adsorbing column. This is a modifi ed dialy-
sis method using an albumin-containing dialysate 
that is recirculated and perfused online through char-
coal and anion-exchanger columns. MARS enables 
the removal of bilirubin as well as albumin-bound 
substances [7]. However, neither the reduction in 
bilirubin, or symptoms was considered better when 
compared with the previous treatments. 

 Course 5 with chemotherapy was complicated 
with neutropenic sepsis. Blood cultures showed 
 Klebsiella oxytoca . A short period of intensive care 
unit treatment was necessary. The chemotherapy was 
terminated after fi ve of six planned courses. 

 After the termination of chemotherapy a new 
FDG-PET/CT showed complete metabolic remis-
sion. The P-bilirubin, however, was still high, thus 
apheresis was continued. Repeated liver biopsies 
after termination of treatment showed persistent 
acute cholestasis and ductopenia, with bile ducts in 
only 2/10 portal zones (Supplementary Figure 1B, to 
be found online at http://www.informahealthcare.
com/doi/abs/10.3109/0284186X.2014.897001). This 
indicated a persistent VBDS. 

 When admitted for an apheresis three months 
after the last course of chemotherapy and four 
months after the last course of rituximab, the patient 
was neutropenic (B-neutrophils    �    0.1    �    10 9 ). This 
was interpreted as a late onset neutropenia due to 
the combination of chemotherapy and rituximab 
and the patient was treated with G-CSF successfully. 
A bone marrow biopsy did not show any HL engage-
ment. As no improvement in liver function tests had 
been seen for eight months since the debut, a mul-
tidisciplinary team discussion about liver transplan-
tation was held. The conclusion was to admit the 

patient for a pre-transplantation examination. No 
contraindications for transplantation were found but 
the decision was to await the development of the 
condition further. 

 Five months post-chemotherapy, a slow improve-
ment in cholestasis was noticed. The patient experi-
enced less pruritus, gained weight, and improved in 
general condition. The bilirubin level had decreased 
to 81  μ mol/l, thus the apheresis was stopped. 

 Eight months after the lymphoma treatment was 
terminated, a normalized bilirubin was achieved. At 
this point, a fi fth liver biopsy still showed the absence 
of bile ducts in some portal areas (Supplementary 
Figure 1C, to be found online at http://www.informa
healthcare.com/doi/abs/10.3109/0284186X.2014.
897001) but the presence in other (Supplementary 
Figure 1D, to be found online at http://www.informa
healthcare.com/doi/abs/10.3109/0284186X.2014.
897001) indicating reconstitution of regular bile 
ducts. In addition, mild acute cholestasis and sec-
ondary bile duct proliferation was observed. Sixty 
months after the termination of lymphoma treat-
ment, the patient remains in complete remission and 
has completely normal liver function tests.   

 Conclusions 

 We describe a rare case of icterus considered to be 
caused by VBDS, associated with HL, treated with 
BEACOPP-14 and rituximab. The patient was also 
treated with apheresis and MARS dialysis. The VBDS 
spontaneously resolved eight months after termina-
tion of the lymphoma treatment. 

 In a review of idiopathic cholestasis and VBDS 
associated with HL, the number of described cases 
is stated to be 37, but only 19 had a liver biopsy that 
demonstrated VBDS [8]. 

 HL with associated VBDS and idiopathic icterus 
has a much poorer prognosis than HL in general, 
with a one-year overall survival and liver failure-free 
survival of 43% and 41%, respectively. Only 30% of 
patients have normal liver function at a median fol-
low-up of 24 months. The only known possibility of 
recovering liver function is a complete remission of 
the lymphoma. Of patients achieving a complete 
remission, 60% ultimately achieve a normal liver 
function. On univariate analysis, early stage disease, 
complete remission of the HL, and radiotherapy are 
signifi cantly associated with improved liver failure-
free survival. The later may partly be explained by 
confounding factors such as higher staged HL in 
patients receiving chemotherapy alone. No patient 
recovered from impaired liver function without 
achieving a complete remission of HL [8]. Thus, it 
seems to be crucial to give these patients the best lym-
phoma treatment possible. At least three previously 
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described cases with HL and VBDS/IC were 
successfully treated with chemotherapy alone 
[9 – 11]. 

 Rituximab is an anti-CD20-antibody used to 
treat CD20-positive B-cell lymphomas. In HL, it is 
used to treat the rare nodular lymphocyte predomi-
nant subtype, in which the tumor cells are CD20-
positive [12]. Our patient, however, had the more 
common nodular sclerosis subtype, characterized by 
tumor cells that are CD20-negative. Some reports 
exist that rituximab also has a therapeutic role in 
these cases [13] and this is explored in a German 
study (HD18). The rationale behind our decision to 
give this patient rituximab was instead to try to treat 
the presumed immunological reaction causing the 
VBDS. 

 The mechanism behind the association of HL 
and VBDS is not known, but different theories are 
proposed. A cell-mediated immunological reaction 
by cytotoxic T-lymphocytes, or toxic cytokines 
derived from the lymphoma cells may be responsible 
for the ductopenia [8,14,15]. If it is antibody-medi-
ated, rituximab could be a possible way of treating 
the mechanism directly, in addition to its possible 
anti-tumoral effect. 

 In our case, serial liver biopsies were analyzed. 
Initially the biopsies showed acute cholestasis and 
secondary toxic parenchymal changes, but no duc-
topenia, thus, not consistent with VBDS. In the 
biopsies taken three and fi ve months after the index 
biopsy, ductopenia was obvious and VBDS was 
diagnosed. To our knowledge, this is the fi rst case of 
HL-associated VBDS demonstrating the histopatho-
logical development and restitution of VBDS after 
successful Hodgkin treatment. 

 With apheresis treatment, our patient had a good 
symptomatic effect on the pruritus, even though the 
effect on the bilirubin levels was limited. The use of 
MARS dialysis in HL-related VBDS, has not previ-
ously been reported. Before receiving the MARS 
dialysis the patient ́ s P-bilirubin had decreased some-
what, but the improvement continued after the dial-
ysis was terminated. Thus, the use of MARS dialysis 
in this setting has yet to be defi ned. 

 There are no publications concerning the time 
from successful lymphoma treatment to disappear-
ance of the VBDS, i.e. how long you should wait 
until you start planning a liver transplant. In our 
case the patient remained icteric for eight months 
after termination of the treatment, and nine months 
after the fi rst examination showing complete remis-
sion. This indicates that it is necessary to be patient 
and wait for spontaneous recovery after treating the 
lymphoma, since a liver transplant is a very expen-
sive procedure carrying a large risk of serious com-
plications. In some publications, the necessity of 

quick consideration of liver transplant is stressed 
[3,16,17], but there are at least two previously 
reported patients with VBDS and HL, where post-
therapy liver biopsies showed a regeneration of bile 
ducts after a complete remission of HL [11,18].   
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 To the Editor, 

 Breast cancer is the most common malignancy of 
women and worldwide more than 1 million new 
cases are diagnosed annually [1]. At time of diagno-
sis, 10% have a metastatic disease and 20% will 
develop it within 10 years of their initial diagnosis 
[2]. The goal of treatment is prolongation of life and 
maintenance of quality of life. Recently a new drug, 
eribulin, was launched in this context. 

 The primary objective of this retrospective study 
was to evaluate the effects of eribulin in breast cancer 
patients outside a clinical trial. These circumstances 
can result in treating patients with more comorbidi-
ties and large tumor burdens, because there are no 
well-defi ned exclusion criteria. This could lead to 
more pronounced side effects and reduced antitumor 
response than compared to patients included in a 
clinical trial as, e.g. EMBRACE [3]. In this study 
treatment with eribulin was compared with treat-
ment of physicians ’  choice in patients with locally 

recurrent disease or metastatic breast cancer 
previously treated with 2 – 5 lines of chemotherapy 
regimens. The study demonstrated a statistically 
signifi cant increase in overall survival in the eribulin-
treated group (median 13.1 months) compared 
with treatment of physicians ’  choice (median 10.6 
months). In the same study eribulin had a manage-
able side effect profi le [3].  

 Material and methods 

 This study was conducted at Aarhus University 
Hospital and Herning Hospital recruiting patients 
with locally advanced breast cancer and metastatic 
breast cancer who had previously been treated with 
an anthracycline and/or a taxane. 

 The study included 44 patients treated with 
eribulin from September 2011 until August 2013. 
One patient was excluded due to dose delay    �    2 
weeks and three patients due to death from severe 


