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TO THE EDITOR

T-cell prolymphocytic leukemia (T-PLL) is a rare T-cell
neoplasm characterized by the proliferation of small to
medium-sized prolymphocytes with a mature post-thymic T-
cell phenotype involving the peripheral blood, bone marrow,
lymph nodes, liver, spleen, and skin.! T-PLL is typically an
aggressive disease. Moreover, the disease is usually resistant
to conventional chemotherapy (alkylating agents or combina-
tions such as cyclophosphamide/doxorubicin/vincristine/pred-
nisolone), and is associated with a poor prognosis.! The
nucleoside analogue fludarabine, which is effective in treating
B-cell chronic lymphocytic leukemia (CLL), is also effective
in T-PLL.>* However, fludarabine can cause severe T-cell
lymphopenia as a major side effect.* Classical Hodgkin’s
lymphoma (CHL) is characterized by the presence of Reed-
Sternberg cells and an extensive inflammatory infiltrate.
Immunodeficiency status, such as autoimmune disease, use of
immunomodulatory drugs, human immunodeficiency virus
(HIV), primary immune disorders, and post-transplantation,
increases the risk of CHL.> CHL has been described in pa-
tients treated with fludarabine, and it is suggested that
fludarabine-induced immunosuppression contributes to the
development of CHL.>” Secondary development of CHL
after treatment with fludarabine has been described in B-CLL
or low-grade B-cell lymphoma patients. However, the devel-
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opment of CHL in the background of T-PLL has not been
reported previously. We present a patient with T-PLL who
developed CHL after treatment with fludarabine.

In February 2002, a 57-year-old Japanese woman was
admitted to our hospital, presenting with leukocytosis and
skin eruption. Her hematologic values were as follows : he-
moglobin concentration, 12.9 g/dL ; white blood cell count,
10.3 x 10%/L ; with 3.5% band neutrophils, 23.5% segmented
neutrophils, 3.0% monocytes, 6.0% ecosinophils, and 61.8%
lymphocytes, and the platelet count was 256 x 10°/L.
Morphologically, these peripheral blood lymphocytes were
small to medium-sized cells with non-granular basophilic
cytoplasm, and round or oval nuclei (Fig. 1). Immuno-
phenotyping of the surface molecules of these lymphocytes
by flow cytometry revealed the following phenotype : CD2",
CD3*, CD4~, CD5", CD7"~, CD8"*, CD25~. Viral tests for
hepatitis B surface antigen, hepatitis C virus antibody, and
human T-cell leukemia virus type 1 antibody were negative.
Southern blot analysis of peripheral lymphocytes showed re-
arrangements of the T-cell receptor gene CA1 (TCRCS1) re-

Fig. 1. Peripheral blood smear taken at the diagnosis of T-PLL.
Atypical lymphocytes with non-granular basophilic cytoplasm,
and round or oval nuclei. Wright-Giemsa stain, x400.
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Fig. 2. Southern blot analysis of lymphocytes from the present patient (24, TCRCA1 ; 2B,
TCR7). DNA was digested with EcoRI (lane 1), BamHI (lane 2), and HindIIl (lane 3).
Rearrangements of the TCRCS I gene were detected in lanes 1 and 3 (arrows). Rearrangements of
the TCR7 gene were detected in lanes 1, 2, and 3 (arrows).

gion, and also TCR7 region (Fig. 2). Thus, a diagnosis of T-
PLL was made. A skin biopsy specimen showed perivascular
lymphocytic infiltration in the papillary dermis to subcutis.
Immunohistochemically, the atypical lymphocytes were posi-
tive for CD3 and CD8, and negative for CD4. Skin eruption
was diagnosed as the invasion of T-PLL cells. She received
chemotherapy consisting of fludarabine (25 mg/m?%day for 5
days). After two courses of chemotherapy, atypical lympho-
cytes were decreased and skin eruption disappeared.

In September 2009, the patient visited our hospital be-
cause of chest discomfort and skin eruption. Computed to-
mography (CT) identified lymph node swelling at the right
pulmonary hilar region and mediastinum (Fig. 3A). Whole-
body 2-[18F]fluoro-2-deoxy-D-glucose positron emission to-
mography combined with computed tomography (FDG-
PET/CT) demonstrated abnormal uptakes in the pulmonary
hilar lymph nodes, mediastinal lymph nodes, supraclavicular,
and mesenteric lymph nodes (Fig. 3C). The peripheral lym-
phocyte count was not increased, and the level of lactate
dehydrogenase was in the normal range. Southern blot analy-
sis of peripheral lymphocytes indicated no rearrangement of
the TCRCPI region and TCR? region. Soluble interleukin-2
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receptor (sIL-2R) concentration was elevated (1,087 U/mL),
while the levels of carcinoembryonic antigen (CEA), cytoker-
atin 19 fragment antigen (CYFRA), and progastrin-releasing
peptide (ProGRP) were within normal ranges. Bronchoscopic
biopsy specimens showed an infiltration of mature small lym-
phocytes with minimal nuclear abnormalities. They had a
CD3" and CD8" suppressor/cytotoxic phenotype. We consid-
ered that T-PLL had been exacerbated. She received chemo-
therapy consisting of fludarabine (25 mg/m*day for 3 days).
After two courses of chemotherapy, the skin eruption disap-
peared, but the size of the enlarged lymph nodes was not
changed.

In July 2010, follow-up chest CT demonstrated increased
size of lymph nodes at the right pulmonary hilar region and
mediastinum (Fig. 3B). Furthermore, concentration of sIL-
2R was increased (3,469 U/mL). The patient underwent biop-
sy of the left supraclavicular lymph node. The nodal architec-
ture was completely obliterated by an infiltration of
proliferating histiocytes, lymphocytes, and mononuclear and
multinuclear giant cells with prominent nucleoli and abundant
cytoplasm (Fig. 4A). These giant cells were determined to
have the following phenotype by immunohistochemical ex-
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Fig. 3. Computed tomography (CT) scan of the chest (34, 3B). Whole-body 2-[18F]fluoro-2-
deoxy-D-glucose positron emission tomography combined with computed tomography (FDG-
PET/CT) (3C). In September 2009, CT scan identified lymph node swelling at the right pulmonary
hilar region and mediastinum (34). In July 2010, these lymph nodes were increased in size (3B).
Abnormal uptake was detected in pulmonary hilar lymph nodes (arrows), mediastinal lymph nodes
(arrows), supraclavicular (arrows), and mesenteric lymph nodes (3C).

amination : CD20~, CD3~, CD4"~, CD8", CDI5" (Fig. 4B), plasm and minimal nuclear abnormalities. Immunohisto-
CD30" (Fig. 4C), PAX5" (data not shown). They were con- chemistry revealed that these lymphocytes were
sidered to be Hodgkin’s cells and Reed-Sternberg cells. predominantly positive for CD3 (Fig. 4D), CD8 (Fig. 4F), and
Thus, a diagnosis of mixed cellularity classical Hodgkin’s TIA-1 (data not shown). Moreover, polymerase chain reac-
lymphoma was made. The background cells were predomi- tion analysis of the lymph node showed monoclonal rear-
nantly mature-looking small lymphocytes with little cyto- rangement of the TCR7 gene (data not shown). In situ hy-
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Fig. 4. H&E stain and immunohistochemical stain of the biopsy sample (44, H&E ; 4B,
CDI15; 4C, CD30; 4D, CD3; 4E, CD4 ; 4F, CDS8). The nodal architecture was completely
obliterated by an infiltration of proliferating histiocytes, lymphocytes, and mononuclear and
multinuclear giant cells (44). Giant cells were positive for CD15 (4B) and CD30 (4C). The
background CD3-positive lymphocytes (4D) were predominantly positive for CD8 (4F) in
comparison with CD4 (4E).
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bridization for Epstein-Barr virus (EBV)-encoded RNA was
negative. The number of EBV DNA copies in the serum was
under 2.0 x 10% copies/mL (normal, < 2.0 x 10? copies/mL).
ABVd (doxorubicin, bleomycin, vinblastine, and dacarbazine)
regimen was started. After two courses of ABVd therapy, the
size of the enlarged lymph nodes markedly decreased.
Fludarabine is known to produce prolonged low CD4" T-
lymphocyte counts, and contributes to immunodeficiency sta-
tus. Immunodeficiency status increases the risk of CHL, and
immunodeficiency-related HL is categorized as follows : (1)
HL post-transplant lymphoproliferative disorders, (2) HL in
HIV/acquired immunodeficiency syndrome, (3) Hodgkin’s
variant of Richter syndrome in CLL in association with flu-
darabine, (4) HL in other immunodeficiency states, and (5)
Hodgkin-like lymphoid proliferation including senile EBV*
B-cell lymphoproliferative disecases (EBV-BLPDs).’ In the
patients treated with fludarabine, EBV-BLPD triggered by
fludarabine-induced immunodeficiency was described.’
Sustained reduction of CD4" T-lymphocyte counts impairs
anti-viral immunity mediated by CD8" cytotoxic T-
lymphocytes, which results in host deficiency in controlling
the proliferation of EBV-infected B-cells and, ultimately, in
the development of EBV-BLPD.” However, the frequency of
EBYV infection in fludarabine-associated HL is variable, and it
is controversial whether EBV alone plays a crucial role in the
pathogenesis of fludarabine-associated HL. In the present
patient, there was no evidence of EBV activation, and hence
her CHL seems not to have been triggered by this virus.
The T-cell infiltrate in CHL predominantly comprises Th2
and T-regulatory cells, which are positive for CD4, CD25,
and CCR4, and generally lacks Thl cells, CD8" cytotoxic T
cells, and natural killer cells.® The present case, however,
showed an increase of CD8" cytotoxic T-cells. Moreover,
these cells showed a clonal TCR7Y gene rearrangement. We
considered this case as fludarabine-associated CHL against a
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background of T-PLL.

In conclusion, HL can occur in T-PLL patients after treat-
ment with fludarabine. Clinicians should recognize the possi-
bility of secondary HL in patients previously treated with
fludarabine. Further investigation is necessary to discover the
pathogenesis of fludarabine-associated HL.
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