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Abstract
Post-Transplant Lymphoproliferative Disorders (PTLDs) are serious complication after solid organ or Hematopoietic Stem 
Cell Transplantation (HSCT). Hodgkin’s Lymphoma (HL)-like PTLD is grouped with HL type PTLD in the World Health 
Organization. HL type PTLD is the rarest form of PTLD. Furthermore, the development of HL type PTLD after autologous 
HSCT is extremely rare. In the present study, we report a case of HL-like PTLD after tandem autologous peripheral blood 
stem cell transplantation for multiple myeloma. A 69-years-old Japanese male was admitted to our hospital because of the 
detection of an Immunoglobulin (Ig)G elevation in July 2005. The serum IgG level was 7512 mg/dl. Analysis using serum 
electrophoresis and immunoelectrophoresis revealed IgG λ monoclonal protein. Stage II multiple myeloma according to 
the International Staging System was diagnosed. After the forth cycle of VAD chemotherapy, peripheral blood stem cells 
were harvested and the patient underwent tandem autologous Peripheral Blood Stem Cell Transplantation (PBSCT), with 
high-dose melphalan as conditioning regimen. 13 months after tandem autologous HSCT, he presented with high fever 
and swelling of the left cervical lymph nodes. A biopsy showed involvement of malignant lymphoma, which was composed 
of large Reed-Stemberg (RS)-like cells and small to medium lymphocytes. Morphological picture suggested HL type PTLD. 
Immunohistochemical study disclosed that the RS-like cells were positive for CD20, CD30 and negative for CD15. CD20-
positive cells were positive for EBV-Encoded Early RNA (EBER). These findings suggested HL-like PTLD rather than HL 
type PTLD. Despite treatment with chemotherapy, the patient died of multi-organ failure on the 18th day after admission.
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Introduction
Post-Transplant Lymphoproliferative Disorders (PTLDs) 

are lymphoid or plasmacytic proliferations that occur in 
immunosuppressed recipients following solid organ or 
Hematopoietic Stem Cell Transplantation (HSCT). In 
both solid organ transplantation and HSCT, more than 
80% cases are associated with Epstein-Barr virus (EBV). 
For solid organ transplantation recipients, the highest 
incidence of PTLD is after small bowel transplantation 
(20%), followed by lung (10%), heart (6%), liver (2.8%), 
and renal (2.3%) transplantation. The incidence of PTLD 
in allogenic HSCT has been reported between 0.5% and 
2.5% [1]. Compared to the allogenic setting, the devel-
opment of PTLD is very rare complication in autologous 
HSCT [2].

The World Health Organization (WHO) classifies 
PTLD into four categories: early lesions, polymorphic 
PTLD, monomorphic PTLD, and Hodgkin’s Lymphoma 
(HL) type PTLD that lists both classical HL type PTLD 
and HL-like PTLD. HL type PTLD is the rarest form of 
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PTLD [3]. HL type PTLD after autologous HSCT is ex-
tremely rare, only four cases have been reported [4-6], 
and HL-like PTLD after autologous HSCT has not been 
reported. We report here a case of HL-like PTLD that 
developed following tandem autologous HSCT for mul-
tiple myeloma.

Case Report
A 69-years-old Japanese male without a noteworthy 

past history was admitted to our hospital because of the 
detection of an IgG elevation in July 2005. The serum IgG 
level was 7512 mg/dl. Analysis using serum electrophore-
sis and immunoelectrophoresis revealed IgGλ monoclonal 
protein. Bone marrow aspiration disclosed 20.8% myeloma 
cells. Laboratory test results included a hemoglobin level of 
8.8 g/dl, a serum β-2 microglobulin level of 3.1 mg/l, and 
a serum albumin level of 3.5 g/dl. Stage II multiple myelo-
ma according to the International Staging System was di-
agnosed. The patient initially received VAD chemotherapy 
(0.4 mg/m2 of vincristine on days 1-4, 9 mg/m2 doxorubi-
cin on days 1-4, 40 mg dexamethasone on days 1-4, 9-12, 
17-20). After the forth cycle of VAD chemotherapy, he 
achieved Very Good Partial Response (VGPR) according 
to International uniform response criteria for multiple my-
eloma and peripheral blood stem cells were harvested. For 
mobilization 4000 mg/m2 cyclophosphamide plus G-CSF 
was administered. In February 2006, the patient underwent 
autologous PBSCT, with high-dose melphalan (200 mg/m2) 
as conditioning regimen and obtained VGPR. In July 2006, 
he received a second autologous PBSCT under same condi-
tioning regimen. After second transplantation, he remained 
in VGPR without maintenance therapy.

In October 2007, the patient was admitted to hospital 
again due to high fever and swelling of the left cervical 
lymph nodes. On physical examination, he had several 

lymph nodes in his left neck. Laboratory data were as fol-
lows: white cell count 4.9 × 109/l, hemoglobin 10.0 g/dl, 
platelet count 192 × 109/l, total bilirubin 0.29 mg/dl, lac-
tate dehydrogenase 283 IU/L, and soluble Interleukin-2 
Receptor (sIL-2R) 3890 U/ml (Table 1). Immunoelectro-
phoresis showed no increase in serum monoclonal Ig. 
Computed Tomography (CT) revealed swelling of the 
tonsil and enlarged cervical, supraclavicular, mediasti-
nal, and paraaortic lymph nodes and several low density 
areas in the spleen. Serum titers of the antibodies against 
EBV were as follows: Virus Capsid Antigen (VCA) IgG, 
x1280; VCA IgM, < x10; Early Antigen, Diffuse Type 
and Restricted Type Antibody (EA-DR) IgG, x20; EBV 
Nuclear Antigen (EBNA), < x10 (Table 1). Cervical 
lymph node biopsy was performed and histologic exam-
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Figure 1: Histopathological findings of the cervical lymph node. Reed-Stemberg and Hodgkin cells are observed among 
small to medium-sized lymphocytes A) Hematoxylin and eosin stain, x40; B) Hematoxylin and eosin stain, x800.

Table 1: Laboratory data on admission.

WBC 4,900/μl ALT 27 U/l
Stab 10% AST 32 U/l
Segmented 61% ALP 648 U/l
Lymphocytes 17% LDH 283 U/l
Hemoglobin 10.0 g/dl Total bilirubin 0.29 mg/dl
Platelets 19.2 × 104/μl Total protein 5.2 g/dl
PT 10.8 sec Albumin 3.0 g/dl
APTT 32.5 sec BUN 11.7 mg/dl
Fibrinogen 306 mg/dl Creatinine 0.67 mg/dl
D-dimer 1.9 μg/ml IgG 595 mg/dl

IgA 59 mg/dl
IgM 44 mg/dl
CRP 19.8 mg/dl
sIL-2R 3890 U/ml

WBC: White Blood Cell; PT: Prothrombin Time, APTT: Activat-
ed Partial Thromboplastin Time; ALT: Alanine Transaminase; 
AST: Aspirate Transaminase; ALP: Alkaline Phosphatase; 
LDH: Lactate Dehydrogenase; BUN: Blood Urea Nitrogen; 
CRP: C-Reactive Protein; sIL-2R: soluble Interleukine-2 Re-
ceptor.
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hybridization (Figure 2). These findings were consistent 
with a diagnosis of HL-like PTLD.

On the fourth day after hospitalization, liver dysfunc-
tion developed. Needle liver biopsy was performed. On 
histological examination of the liver, portal infiltration 
of atypical large cells with typical small to medium-sized 
lymphocyte background was observed (Figure 3). Immu-
nohistochemical analyses demonstrated that large atyp-
ical cells were positive for CD20, CD30, and EBER and 

ination of the lymph node showed that normal lymph 
node architecture was not preserved and binucleated 
Reed-Stemberg (RS) cells with eosinophilic nucleoli and 
atypical large lymphocytes with single nuclei were scat-
tered among small to medium-sized lymphocytes (Fig-
ure 1). Immunohistochemically, these atypical cells were 
positive for CD20, CD30 and negative for CD15, CD3, 
CD10, ALK, EMA. EBV-Encoded Early RNA (EBER) 
was detected in both the atypical large lymphocytes and 
the subset of small background lymphocytes by in situ 
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Figure 2: Immunohistochemical and in situ hybridization findings of the cervical lymph node. The large cells are positive for 
CD20, CD30 but negative for CD15. EBER are present in both the large atypical cells and small lymphocytes A) CD20, x200; 
B) CD30, x200; C) CD15, x200; D) EBER, x200.
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Figure 3: Histopathological findings of the liver. Portal infiltration by atypical large cells is observed among small to medium-
sized lymphocytes A) Hematoxylin and eosin stain, x12.5; B) Hematoxylin and eosin stain, x400.
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plantation and more than 80% cases are associated with 
EBV. In a setting of transplantation, EBV-specific cyto-
toxic T lymphocytes, which regulate EBV-infected B cell 
proliferation, are strongly suppressed. This impaired im-
mune surveillance for EBV is assumed to result in the de-
velopment of PTLD. In addition to EBV infection, oth-
er contributing factors, such as allogeneic antigens and 
cytokines are necessary for the development of PTLD. 
The incidence of PTLD in allogeneic HSCT has been re-
ported between 0.5% and 2.5% [1], with peak incidence 
between 2 to 6 months after transplantation. The risk of 
PTLD after allogeneic HSCT is associated with T-cell de-

negative for CD15, CD3 (Figure 4). In consideration of a 
liver damage, the patient was treated with mini-MEAM 
therapy except etoposide (60 mg/m2 of ranimustine on 
day 1, 100 mg/m2 of cytarabine on days 2-5, 30 mg/m2 of 
melphalan on day 6), because these drugs are less likely 
to cause a liver damage. However, the chemotherapy was 
not effective. A condition of the patient and liver func-
tion tests worsened rapidly (Table 2). In addition, he de-
veloped respiratory and renal failure. The patient died of 
multi-organ failure on the 18th day after admission.

Discussion
In this report we describe the occurrence of HL-like 

PTLD as a secondary neoplasm after tandem autolo-
gous HSCT for multiple myeloma. Autologous HSCT 
is the standard treatment for multiple myeloma patients 
younger than about 65 years. The role of tandem autol-
ogous HSCT for multiple myeloma still remains unde-
fined. Recently, several studies suggested a beneficial role 
of tandem autologous HSCT for multiple myeloma pa-
tients with poor prognosis [7].

PTLD is one of the serious complications following 
solid organ or HSCT and include a wide range of dis-
eases from benign hyperplasia to malignant lymphomas. 
PTLD usually develops within the first year after trans-
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Figure 4: Immunohistochemical and in situ hybridization findings of the liver. The large cells are positive for CD20, CD30 but 
negative for CD15. EBER are present in both the large atypical cells and small lymphocytes A) CD20, x400; B) CD30, x400; 
C) CD15, x400; D) EBER, x400.

Table 2: Laboratory results during hospital admission.

Day 1 Day 9 Day 17
WBC (× 109/l) 4.9 9.5 1.9
Hemoglobin (g/dl) 10.0 8.8 6.6
Platelets (× 109/l) 192 61 1.4
ALT (IU/L) 32 122 820
AST (IU/L) 27 90 195
ALP (IU/L) 648 1006 1110
Total bilirubin (mg/dl) 0.29 2.27 11.89
Albumin (g/dl) 3.0 2.3 1.7
LDH (IU/L) 283 481 488

ALT: Alanine Transaminase; AST: Aspirate Transaminase; 
ALP: Alkaline Phosphatase; LDH: Lactate Dehydrogenase.
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immunosuppressed than patients who received solid 
organ transplantation or allogeneic HSCT. Further-
more, HL type PTLD occurring after autologous HSCT 
is particularly rare. To date, only four cases have been 
reported. All except one cases developed HL 2 to 7 years 
after the transplantation and contained EBV in the neo-
plastic cells [4,6]. In consideration of later onset after au-
tologous HSCT and the absence of continuous immune 
impairment, these cases may not correspond to a real 
PTLD. On the other hand, Zambelli, et al. reported the 
patient who developed EBV-negative nodular sclerosis 
type of HL at day +105 after HSCT for malignant glioma. 
They described that the rapid onset of HL, the clinical 
and histopathological characteristics are consistent with 
a presentation of HL as PTLD [5].

In our case, RS-like cells express CD20, CD30, but not 
CD15, and EBER positivity is observed in both RS-like 
cells and background lymphocytes. In contrast, RS cells 
in HL type PTLD express CD15, CD30, and occasion-
ally CD20 and are positive for EBER, limited to the RS 
cells. And RS cells in classical HL usually express CD15, 
CD30, and occasionally CD20. Rowlings, et al. described 
that post-transplant HL was characterized by late onset 
(> 2.5 years after bone marrow transplantation) [3]. The 
patient developed HL-like PTLD at relatively early time 
after tandem autologous HSCT. Therefore, we speculate 
that prolonged impairment of cellular immunity after 
tandem autologous HSCT played a role in emergence of 
EBV-associated HL-like PTLD through suppression of 
EBV-specific cytotoxic T lymphocytes.

Hepatic infiltration by HL cells usually develops late 
in the course of the disease or with advanced stage dis-
ease. Several mechanisms have been implicated for acute 
liver dysfunction in lymphoma. Involvement of small in-
trahepatic bile ducts results in extensive cholangitis, duct 
necrosis, and acute liver failure [12]. Infiltration of sinu-
soids or obstruction of hepatic vasculature by HL cells 
causes diffuse hepatic necrosis [13]. Cytokines released 
from HL cells may cause interlobular bile duct destruc-
tion and portal fibrosis [14]. The presence of mononucle-
ar variants of RS cells is enough for a diagnosis of hepatic 
involvement if the diagnosis of HL has been established 
in a lymph node [15]. The prognosis with liver involve-
ment is usually poor. Early diagnosis and initiation of 
chemotherapy can reverse the hepatic dysfunction and 
lead to improve the prognosis.

In conclusion, we report a case of HL-like PTLD that 
developed following tandem autologous HSCT for mul-
tiple myeloma. HL-like PTLD likely represents a sepa-
rate entity with an aggressive clinical course. Distinction 
between HL-like PTLD and HL type PTLD is important 
for clinical management.

pletion of the donor marrow, Antithymocyte Globulin 
(ATG) use, presence of acute or chronic graft-versus-
host disease, unrelated and/or HLA mismatched grafts, 
age 50-years or older at transplantation [8].

Classical HL type PTLD is the rarest form of PTLD 
and histopathologically identical to classical HL, show-
ing RS cells in various inflammatory cells. Immunophe-
notypically, the RS cells express both CD15 and CD30. In 
a large retrospective analysis of 18,351 patients receiving 
allogeneic HSCT, a total of eight cases developed HL. 
Mixed cellularity was the most commonly reported sub-
type and five of six cases contained EBV genome. These 
cases differ from typical PTLD on later onset (> 2.5 years 
after HSCT), generally good prognosis, and the absence 
of previously reported risk factors, such as T-cell deple-
tion of donor marrow, HLA mismatched and/or unrelat-
ed donor, and use of ATG [3].

HL-like PTLD is grouped with classic HL type PTLD 
because of its morphologic resemblance, including the 
presence of RS-like cells. Immunohistochemically, RS-
like cells express CD20, CD30, but not CD15 [9], where-
as RS cells in HL type PTLD express CD15, CD30, and 
occasionally CD20. Classic HL type PTLD are positive 
for EBER, limited to the RS cells, but lack EBER in a sub-
set of small-sized background lymphocytes. In contrast, 
in HL-like PTLD, EBER positivity is observed in both 
RS-like cells and small background lymphocytes [10]. 
Clinically, HL-like PTLD can involve nodal or extran-
odal sites such as lung and/or liver. The time from trans-
plantation to development of PTLD varies from about 1 
year to 20 years after transplantation [9,10]. The major-
ity of HL-like PTLD indicate more aggressive behavior 
[9,11]. These differences between classical HL type PTLD 
and HL-like PTLD suggest that HL-like PTLD represents 
a distinct PTLD with overlapping feature to classical HL 
type PTLD [10,11]. There is no standard approach to the 
treatment of HL-like PTLD. Because the majority of HL-
like PTLD cases exhibited aggressive behavior, current 
reports suggested that systemic chemotherapy and/or 
immunotherapy, such as ABVD (doxorubicin, bleomy-
cin, vinblastine, dacarbazine), should be considered ear-
ly in the course of those patients [9,10]. In our patient, 
ABVD cannot be used because of severe liver damage. 
Mini-BEAM (carmustine, etoposide, cytarabine, mel-
phalan) is often used as salvage therapy for HL and less 
likely to cause a liver damage. In Japan, carmustine is not 
available, and ranimustine has been used instead of car-
mustine (mini-MEAM). Therefore, the patient was treat-
ed with mini-MEAM regimen.

Compared to the allogeneic setting, the development 
of PTLD is very rare complication in autologous HSCT 
[2], perhaps due to the fact that these patients are less 
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