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Successful treatment of
angioimmunoblastic T-cell ymphoma
with clarithromycin

TO THE EDITOR: Macrolide antibiotics (Macs) have been
proposed as potential antineoplastic and immunomodula-
tory agents in addition to their primary role as antibacterial
agents. They have anti-lymphoproliferative effects and are
clinically applicable for treating lymphoid malignancies.
Several previous reports have indicated that B-cell malig-
nancies can be treated successfully with Macs [1-3]. With
regard to T-cell lineage malignancies, we have reported pre-
viously a case of mixed phenotype acute leukemia, T/mye-
loid, not otherwise specified, treated successfully using clari-
thromycin (CAM), a Mac, in combination with prednisolone
(PSL) [4]. Here, we report the first case of angioimmuno-
blastic T-cell lymphoma (AITL) treated successfully with
CAM in combination with PSL.

A 71-year-old man with hepatic cell carcinoma was ad-
mitted with fever, a dull feeling in the throat, and bilateral
cervical lymph node swellings that had grown gradually.
Physical examination showed deformation of the palato-
pharyngeal arch and several swollen lymph nodes in the
bilateral cervical region. However, no other superficial swol-
len lymph nodes were detected. Neither articular swellings
nor skin rashes were found. Laboratory findings were as
follows: white blood cell count, 3.40x10*/uL; hemoglobin,
13.2 g/dL; platelet count, 91,000/uL; total protein level, 7.1
g/dL; albumin level, 4.0 g/dL; C-reactive protein level, 1.05
mg/dL; immunoglobulin (Ig)G level, 1,587 mg/dL; IgM level,
235 mg/dL; IgA level, 198 mg/dL. The antinuclear antibody
titer was x40. Hepatitis B surface antigen was negative;
however, anti-hepatitis C antibody was positive. The

Epstein-Barr virus antibody titer (fluorescent antibody tech-
nique), viral capsid antigen-IgG and -IgM levels, and
Epstein-Barr nuclear antigen levels were x320, less than
x10, and x40, respectively. Serum soluble interleukin-2 re-
ceptor (sIL-2R) levels, that are closely related to disease
activity, increased to 2,239 U/mL (normal, <500 U/mL).

A cervical computed tomography (CT) scan revealed right
cervical lymphadenopathy (Fig. 1A). Chest and abdominal
CT revealed neither mediastinal nor para-aortic lympha-
denopathy. An abdominal CT revealed a slightly contracted
liver and splenomegaly. Right cervical lymph node biopsy
specimens showed effacement of the normal architecture
with abundant pleomorphic cells and marked proliferation
of arborizing high endothelial venules (Fig. 2A). Pleomor-
phic cells were composed of lymphocytes, eosinophils, and
atypical cells with intermediate-sized nuclei and clear cyto-
plasm (Fig. 2B). Immunohistochemically, atypical cells were
CD3" (Fig. 2C) and CD4 " (data not shown), which indicated
a T-cell lineage. However, pleomorphic cells, including
these atypical cells, were negative for Epstein-Barr virus
using in situ hybridization.

A molecular study performed on the rearrangement of
T-cell receptors revealed polyclonality. An IgH gene re-
arrangement study also showed polyclonality. Cytogenetic
analysis from 20 mitotic cells in biopsy specimens revealed
46, XY (15/20), 45, X,-Y (1/20), and 47, XY, +5 (4/20). A
bone marrow aspiration smear showed no abnormal cells.
Based on these findings, a diagnosis of AITL was made.
Because cervical lymph nodes had enlarged gradually before
the diagnosis was made, the patient was unsuccessfully treat-
ed with PSL (50 mg/day). After the diagnosis was made,
there was no time to determine the staging of lymphoma
because of the gradual exacerbation of the patient’s general
condition. Therefore, we decided to initiate chemotherapy.
After 3 cycles of chemotherapy with tetrahydropyranyl dox-

Fig. 1. Cervical computed tomography (CT) images. (A) Cervical CT reveals right cervical lymphadenopathy. (B) Cervical enhanced CT reveals
considerable improvement in right cervical lymphadenopathy after 3 cycles of chemotherapy with tetrahydropyranyl doxorubicin (50 mg on day
1), cyclophosphamide (750 mg on day 1), vincristine (1.6 mg on day 1), and prednisolone (50 mg on days 1-5). (C) Cervical CT reveals complete
resolution of the right cervical lymphadenopathy at 6 months after clarithromycin add-on therapy.
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Fig. 2. Cervical histopathology and immunohistochemical images. (A) A right cervical lymph node biopsy specimen reveals effacement of the normal
architecture with abundant pleomorphic cells and marked proliferation of arborizing high endothelial venules (hematoxylin and eosin stain, X100).
(B) Pleomorphic cells composed of lymphocytes, eosinophils, and atypical cells with intermediate-sized nuclei and clear cytoplasm are evident
(hematoxylin and eosin stain, X400). (C) Immunohistochemical examination shows CD3 positive staining in lymphocytes and atypical cells (x400).
(D) A bone marrow aspiration smear reveals normal bone marrow (May-Giemsa stain, x100).

orubicin (50 mg on day 1), cyclophosphamide (CPM) (750
mg on day 1), vincristine (1.6 mg on day 1), and PSL (50
mg on days 1-5), right cervical lymphadenopathy improved
considerably as shown by the enhanced CT findings (Fig.
1B). sIL-2R levels decreased to 1,049 U/mlL, although leuko-
penia and thrombocytopenia appeared.

Three weeks after chemotherapy, leukopenia improved;
however, platelet counts remained at approximately
30,000/pL. The patient was treated with PSL (20 mg/day
followed by 10 mg/day) as an alternative to the above-men-
tioned chemotherapy. Five weeks after treatment, enlarge-
ment of the cervical lymph nodes was not evident by manual
palpation; however, platelet counts decreased to 9,000/puL
with sIL-2R levels increasing to 2,090 U/mL. The patient
then received a platelet transfusion for severe thrombocy-
topenia. A bone marrow aspiration smear revealed normal
bone marrow with a nucleated cell count of 80,000/pL and
a megakaryocyte count of 48/uL without dysplasia and he-

mophagocytosis (Fig. 2D).

Examinations for viral infections, including parvovirus
and cytomegalovirus IgM antibodies, were negative. The
patient was positive for anti-Helicobacter (H) pylori 1gG
antibodies. Because thrombocytopenia worsened along with
the elevated sIL-2R levels, the patient was diagnosed with
AlTL-associated immune thrombocytopenia (ITP) rather
than A. pylori-positive ITP. The patient chose not to receive
the above-mentioned chemotherapy regimen and was un-
successfully treated with CPM (50 mg/day) in combination
with PSL (10 mg/day) for 1 week. After CPM was stopped,
CAM (800 mg/day) was added to PSL (10 mg/day) in expect-
ation of its immunomodulatory and antilymphoproliferative
effects. Two weeks after CAM add-on therapy, platelet
counts began to increase, reaching 48,000/uL at 6 weeks.
Six months after CAM add-on therapy, the right cervical
lymphadenopathy completely resolved based on the CT
findings (Fig. 1C). The sIL-2R level decreased to 467 U/mL
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and the platelet count increased to 63,000/pL. Nine months
after the initiation of CAM add-on therapy, the recurrence
of lymphadenopathy was not recognized based on CT find-
ings and platelet counts remained at approximately
80,000/pL.

AITL is a peripheral T-cell lymphoma clinically charac-
terized by lymphadenopathy, hepatosplenomegaly, and skin
lesions. Laboratory data often reveal various hematological,
biochemical, and/or immunological abnormalities. Anemia
(often hemolytic and Coombs-positive), polyclonal hyper-
gammaglobulinemia, and hypereosinophilia are the most
common alterations. Other common findings include lym-
phopenia, thrombocytopenia, and the presence of various
autoantibodies [5]. The clinical outcome of AITL managed
with conventional lymphoma protocols remains poor, with
a median survival of <36 months and a 5-year survival
rate of 30-35%. The majority of mortality associated with
AITL is a consequence of profound immune deregulation
rather than tumor bulk. Therefore, several cases of successful
treatment with immunomodulatory agents, such as cyclo-
sporine (CS) and thalidomide, have been reported [6].
Although the precise mechanism accounting for the efficacy
of CS in treating AITL remains unclear, it has been specu-
lated that CS exerts an antilymphoma effect through its
direct antitumor activity by inhibiting the calcineur-
in-nuclear factor of the activated T-cell transcription factor
pathway, and shutting down cytokine storms induced by
AITL [7]. With regard to thalidomide, its effects include
the downregulation of proinflammatory cytokines, en-
hanced CD8-positive T-cell responses, alterations in the ex-
pression of cell adhesion molecules, and reductions in prosta-
glandins [6].

In the present case, conventional chemotherapy was ef-
fective; however, it could not be continued because of cyto-
penia and the patient’s preference. PSL was administered
as an alternative, but it was unsuccessful. Consequently,
AlTL-associated ITP appeared. CPM was administered, but
was also unsuccessful.

We reported previously that Macs were effective for treat-
ing primary ITP regardless of H. pylori infection. Their
effectiveness was thought to be attributable, at least in part,
to the immunomodulatory effects of Macs [8]. Moreover,
we reported that CAM was effective for malignancies with
a T-cell lineage [4]. Therefore, CAM was administered in
expectation of its immunomodulatory and antilymphopro-
liferative effects. Consequently, not only platelet counts
but also cervical lymphadenopathy improved.

Macs are considered to be potential antineoplastic and
immunomodulatory agents. Macs, such as CAM, have been
found recently to exhibit antiproliferative activities against
B-cell lymphomas [1-3]. Ishimatsu et al [1] reported two
cases of pulmonary mucosa-associated lymphoid tissue lym-
phoma successfully treated using CAM. They speculated
that CAM induced apoptosis of lymphocytes via down-
regulation of the antiapoptotic protein Bcl-xL. We also re-
ported previously a case of follicular B-cell lymphoma suc-

cessfully treated using CAM [2]. Because CAM is known
to downregulate bcl-2, we speculated that it induced apopto-
sis of lymphoma cells.

Erythromycin, a Mac, has immunomodulatory effects,
presumably via an interaction with nuclear factor-xB ex-
pression, inhibiting T-cell proliferation and inducing T-cell
apoptosis [9]. Recently, another Mac (azithromycin), and
to a lesser extent CAM, have been reported to act as immuno-
suppressive agents on CD4+ T-cells by inhibiting mamma-
lian target of rapamycin activity [10]. Based on these data,
the effectiveness of CAM for AITL in the present case may
have been attributable to its immunomodulatory activity,
which is a type of antineoplastic effect.

Vascular endothelial growth factor (VEGF) is an inducer
of angiogenesis and lymphangiogenesis through its activity
as a highly specific mitogen for endothelial cells [11]. AILT
shows high levels of VEGF expression on both lymphoma
and endothelial cells, and is the most prominent vascular
component among lymphomas. In addition, VEGF ex-
pression is related to the progression of lymphoma [12].
Several cases of successful treatment of AITL have been
reported using bevacizumab, a monoclonal anti-VEGF anti-
body [13]. Inhibition of VEGF mRNA levels by the Macs
CAM and roxithromycin has been reported [14]. The results
of a recent randomized trial in non-Hodgkin lymphoma
indicated that the addition of CAM to a CVP (CPM, vincris-
tine, and PSL) regimen reduced soluble VEGF levels more
than CVP alone. Therefore, the effect of CAM appears to
involve the VEGF pathway [15]. Based on these data, the
effectiveness of CAM treatment in the present case may
have been partly associated with the inhibitory effects of
CAM on VEGF production.

Because we are only reporting on a single case, more
research is necessary before CAM treatment can be adopted
widely.
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Bilateral myelomatous pleural
effusion: presentation of two cases

TO THE EDITOR: We would like to report 2 cases of multiple

myeloma (MM) complicated by myelomatous pleural effu-
sions (MPE). MM is a malignant transformation and pro-
liferation of a single clone of plasma cells, which typically
infiltrates the bone marrow and produces monoclonal im-
munoglobulins (Ig). In the United States, the annual in-
cidence of MM is 4-5 cases per 100,000. Myeloma accounts
for 1% of all cancers and slightly over 10% of all hematologic
malignancies [1]. Recent advancements in treatment have
resulted in significantly improved outcomes for both newly
diagnosed and relapsed cases [2]. Common complications
in MM are renal insufficiency, anemia, infections, skeletal
involvement leading to hypercalcemia, pathologic fractures,
and neurologic involvement [3]. Pleural effusions in MM
are uncommon and MPEs are very rare [4].

CASE 1

An 81-year-old woman presented to her primary care
physician with fatigue and muscle soreness in her left thigh.
Routine blood work revealed anemia with a hemoglobin
level of 8.9 g/dL and a mean corpuscular volume of 110.7
fL.. Serum folate and vitamin B12 levels were within normal
ranges. Further workup revealed a total serum protein level
of 9.8 g/dL and beta-2 microglobulin level of 3.5 mg/L.
An abnormal protein band was found on immunofixation,
which tested positive for IgAkappa.

Bone marrow biopsy examination revealed 60% cellu-
larity, with 80% immature plasma cells. Chromosomal anal-
ysis revealed a complex karyotype with trisomy 3 and mon-
osomy 13. Fluorescence in situ hybridization (FISH) analysis
confirmed the presence of a plasma cell clone with the
above-mentioned trisomy plus FGFR3/GH fusion, t(4;14).
This patient was deemed a high-risk patient based on the
cytogenetic analyses [5].

She was treated with melphalan and prednisone, but the
MM progressed after 1 cycle. She was then switched to
bortezomib at a dose of 1.3 mg/m’ with 40 mg of dex-
amethasone weekly. She received 4 cycles of the second
regimen.

Five months after initial diagnosis, the patient presented
to the emergency room with worsening dyspnea. On exami-
nation, she was found to be in moderate respiratory distress,
with bilateral scattered rales and dullness to percussion over
her left lower chest. Chest computed tomography (CT) re-
vealed large left-sided and moderate right-sided pleural effu-
sions, left upper lobe nodular opacity, and pleural nodularity
(Fig. 1).

The patient underwent left thoracentesis, which revealed
550 mL of straw-colored fluid. Cytologic analysis of the
pleural fluid revealed numerous atypical plasmacytoid cells
with multinucleated forms, nucleoli, cytoplasmic vacuoles,
and mitotic figures that were consistent with myelomatous
cells (Fig. 2). Her condition deteriorated and she died 1
week into her hospitalization.

CASE 2

A 63-year-old woman was admitted because of weakness
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