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Abstract

A patient is presented with Castleman’s disease with constitutional symptoms, a
palpable supraclavicular/axillar mass, and a microcytic anemia among other
laboratory abnormalities, including elevated levels of interleukin-6. Treatment
consisted of irradiation of the involved area, with subsequent disappearance of all
symptoms and normalization of the laboratory abnormalities. Iron kinetic studies
demonstrated a hypoproliferative erythropoiesis, which normalized after radiotherapy.
Hypoproliferative erythopoiesis could not be ascribed to serum inhibitors, since normal
burst-forming units were observed in the absence or presence of autologous serum.
The role of interleukin-6 in relation to Castleman’s disease is highlighted.
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Introduction

Castleman’s disease is a lymphoproliferative disorder of uncertain origin, which was
first described by Castleman et al. in 1956 [1]. Subsequently, Flendrig and Schillings
distinguished two histopathologic variants within the spectrum described by
Castleman [2,3], to which Keller et al. designated the terms: plasma-cell type and
hyaline-vascular type [4]. The former was characterized by a recognizable lymph node
architecture, hyperplastic germinal centers and intervening sheets of plasma cells, the
latter by abnormal germinal centers and abundant hyalinized vessels. After the
publication of these reports a multicentric lymphoproliferative disorder with systemic
symptoms and morphologic features of the plasma-cell type was described [5-7].

Although the pathogenesis of Castleman’s disease is still largely unknown, inte-
resting data recently emerged. Yoshizaki et al. demonstrated that interleukin-6 (IL-6)
is produced in large quantaties by the germinal center cells of hyperplastic lymph
nodes of patients with Castleman’s disease [8]. Furthermore, in one patient a strong
correlation between the decrease of IL-6 and the disappearance of the clinical
symptoms was observed after removal of affected lymph nodes [8]. Others reported
that treatment with anti-IL-6 antibody resulted in alleviation of symptoms in a
patient with Castleman’s disease [9].

With regard to the treatment of the multicentric variant limited data are available.
High dose corticosteroids have resulted in long lasting remissions [7,10].
Chemotherapy regimens, consisting of a single agent or combination treatment,
showed often only poor response rates [7]. Radiotherapy and/or surgery, especially for
localized disease, resulted in higher response rates [7,9].

In this case report a patient is presented with localized Castleman’s disease with
systemic effects, who demonstrated a complete response on local radiotherapy.
Subsequently the mechanism underlying the observed anemia is discussed and the
relation with IL-6 is highlighted.
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Case report

A 62-year-old man was referred to our hospital because of fatigue, weight loss,
progressive anemia and a palpable mass at the right-side of the neck, in the right
supraclavicular and axillar region. Otherwise, the physical exam showed no
abnormalities, no evidence of hepatosplenomegaly was observed.

The laboratory results demonstrated a microcytic anemia (Table 1). Leukocyte and
differential count were normal, platelets were above the upper normal limit. Renal
function was slightly impaired. Alkaline phosphatase (AF) and gamma GT were both
increased (390 units/l and 74 units/l respectively). Total protein and albumin were
respectively increased and decreased. Immunoelectropheresis revealed a polyclonal
increase in gammaglobulins (IgG and IgA), without evidence of paraproteins. In the
urine Bence Jones proteins were detected, positive for kappa and lambda chains.
Bone-marrow biopsy revealed an increase in the number of plasma-cells (<10 %) with
a normal aspect of the three hematopoietic lineages. In addition, iron staining of the
bone marrow was positive. Ferritine, C-reactive protein (CRP) and serum amyloid A
(SAA) levels were markedly elevated as shown in Table 1. CRP and SAA were
measured using enzyme-linked immunosorbent assays [11]. Serum IL-6
concentration was elevated at entry, up to 76 U/ml [12]. In vitro culture of bone
marrow cells with erythropoietin revealed normal erythroid colony formation with
330 burst forming units-erythroid (BFU-E)/13105 mononuclear bone marrow cells
[13]. Moreover, no serum inhibitor was demonstrated since comparable numbers of
BFU-E’s were found in the presence of autologous serum and normal fetal calf serum.
Serum erythropoietin level was increased before treatment, while serum transferrin,
serum iron, total iron binding capacity (TIBC) and transferrin saturation were
reduced. Iron kinetic studies, as described by Cazzola et al. [14] and Beguin et al. [15],
demonstrated a diminished plasma iron turnover, tissue iron uptake and erythron
transferrine uptake. The red cell iron utilisation was 100 %. Erythroid iron turnover
and marrow transit time were both reduced (Table 2). Bone X-rays showed no signs of
lytic defects. CT-scan of the chest and neck, showed various enlarged lymph nodes in
the right supraclavicular, infraclavicular and axillary region. Ultrasound and CT-
scanning of the abdomen revealed no abnormalities.
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Table 1. Various laboratory parameters before and after radiotherapy.

Before After Normal

Hemoglobin (g/l) 91 113 120-160

Hematocrit (%) 24.3 32.6 0.37-0.47

MCV (fL) 68 83.8 80-96

Leukocytes (3109/l) 8.2 4.9 4.0-11.0

Platelets (3109/l) 472 198 150-350

Alkaline phosphatase (U/l) 390 88 13-120

Gamma glutamyl transferase (U/l) 74 12 0-45

Lactate dehydrogenase (U/l) 148 192 114-235

SGOT (U/l) 33 23 0-40

SGPT (U/l) 19 15 0-30

Direct bilirubin (µmol/l) 7 11 0-5

Total protein (g/l) 125 66 65-79

Albumin (g/l) 24 40 34-47

IgG (g/l) 83.9 17.5 8.5-15.0

IgA (g/l) 9.8 4.7 0.9-4.5

IgM (g/l) 0.9 1.2 0.6-2.6

CRP (mg/l) 231 4 <2

SAA (mg/l) 450 9 <3

IL-6 (U/l) 73 4 <20
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Biopsy of affected lymph nodes demonstrated reactive plasmacytosis, indicative for
Castleman’s disease. Based on the clinical and laboratory abnormalities and in the
absence of other diseases the final diagnosis Castleman’s disease, a plasma cell variant
was made.

Clinical course. Because of the rather localized character of the disease in this
patient, it was decided to start radiotherapy. In daily fractions of 2 Gray (Gy) a total
of 40 Gy was administered to the involved sides; the right supraclavicular and axillary
region. Within two radiation sessions a subjective relief of the symptoms was reported
by the patient, with a consequent quick reduction in size of the enlarged lymph
nodes. After finishing radiotherapy the lymphadenopathy had resolved with complete

Table 2. Iron kinetics, before and after radiotherapy.

Before After Normal

Ferritin (µg/l) 1,000 43 36-262

Erythropoietin (U/l) 43.0 12.5 10-25

Transferrin (g/l) 1.33 2.26 2.5-4.3

Serum iron (µmol/l) 4 13 13-30

TIBC (µmol/l) 30 50 45-90

Transferrin saturation (%) 13 26 20-40

T1/2 plasma iron (min) 64 95 65-95

Plasma iron turnover (mg/dL) 0.24 0.53 0.54-0.88

Tissue iron uptake (mg/dL) 0.22 0.46 0.63

Erythron transferrin uptake (µmol/l) 21 46 48-72

Red cell iron utilisation (%) 100 ND 70-90

Erythroid iron turnover (mg/dL) 0.24 ND 0.56

Marrow transit time (days) 2.3 ND 3.5

ND = not determined
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disappearance of the clinical symptoms. No evidence of hepatosplenomegaly or other
abnormalities were found on physical examination at follow-up, 2 years after radio-
therapy.

Laboratory parameters. Before and after radiotherapy, various laboratory parame-
ters were determined (Table 1). The anemia ameliorated after radiotherapy to 113 g/l
without specific therapy, while the number of platelets decreased from 472 to
1983109/l. Both, AF and gamma-GT, showed a significant decrease after radiothera-
py compared to values before treatment. Acute phase proteins, i.e., CRP, SAA and fer-
ritine, sharply declined after the initiation of the radiotherapy and normalized during
radiotherapy. Total protein, IgG and IgA were increased before treatment and norma-
lized soon after radiotherapy was instituted. In addition, the albumin concentration
raised from below normal to normal, also during radiotherapy. IL-6 levels, which were
elevated before radiotherapy, declined from 76 to 4 U/ml. The abnormalities observed
with Fe-kinetic studies did also normalize after radiotherapy. The calculated plasma
volume demonstrated a decrease from 48 ml/kg at diagnosis to 36 ml/kg after treat-
ment.

Discussion

As demonstrated in this patient, localized Castleman’s disease affected various organ
systems leading to constitutional symptoms. Local radiotherapy on the tumor bulk
resulted in disappearance of all clinical and laboratory abnormalities. Only scarce
data are available concerning the use of this treatment-modality in Castleman’s
disease. In a paper by Frizzera et al. [7], one of 15 presented patients was treated with
radiotherapy, which resulted in a partial response of the lymphadenopathy. After
surgical excision complete responses, with disappearance of clinical symptoms and
normalization of laboratory abnormalities, have been observed [7,9].

In this case, localized lymphadenopathy and generalized symptoms point to the
localized production of a pathogenetic factor. Several authors have suggested a key-
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role for IL-6 in the pathogenesis of Castleman’s disease [8,9,16]. IL-6 is a pleiotropic
cytokine, that is produced in the body by a number of cell types, it stimulates various
hematopoietic lineages, especially megakaryocytopoiesis, induces an acute phase
response and has been shown to modulate T- and B-lymphocyte responses [17]. Since
recombinant human IL-6 (rhIL-6) became available, this cytokine has been the subject
of various studies in patients and the experience obtained with administering rhIL-6
gives additional insight in the pathogenesis of Castleman’s disease. RhIL-6
administration has consistently been associated with the occurrence of constitutional
symptoms. In addition acute phase responses were observed, with rapid increases in
CRP and SAA [18-23]. Other biochemical changes after rhIL-6 administration
included increases in gamma-GT, AF, and gammaglobulins [19,20,24]. In Castleman’s
disease the presence of systemic symptoms appeared to be associated with very high
levels of IL-6 gene expression and the extensive staining of IL-6 in follicles of affected
lymph nodes [16,25].

Anemia has been observed without exception in patients who received rhIL-6 either
as a hematopoietic growth factor [19,21,23] or as anti-cancer therapy [20,24,26]. As to
the mechanism of this anemia, Nieken et al. [24] and Atkins et al. [26] have
demonstrated increases in plasma volume shortly after the initiation of rhIL-6
administration. This is in agreement with our finding that subsequent to treatment
and a decrease in IL-6, the calculated plasma volume was reduced. Furthermore, a
rapid drop of serum iron has been observed after rhIL-6 administration in cancer
patients [19,23,24]. Animal data also demonstrated a rapid hypoferremia after rhIL-6
administration, due to the uptake of serum iron into the liver [27]. Our patient
presented with a microcytic anemia which normalized after radiotherapy. An iron
deficiency was excluded because of the presence of stainable iron in bone marrow.
Therefore decreased levels of transferrin, serum iron, TIBC, and transferrin saturation
were suggestive for anemia of chronic disease. Ferrokinetic studies demonstrated a
low normal plasma iron half-life and a reduced erythron transferrine uptake, which
point to the hypoproliferative character of this anemia and which were not ascribable
to soluble inhibitors. These data suggest that the anemia associated with concurrent
elevated IL-6 levels might initially be due to an increase in plasma volume, followed
by an inhibitory effect on the erythroid differentiation reflected by an
hypoproliferative erythropoiesis.
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In conclusion, this patient diagnosed with localized Castleman’s disease and
constitutional symptomatology, has remained disease free for more than 2 years after
radiotherapy was administered to the affected lymph nodes. The supposed
pathogenetic significance of IL-6 in this disorder is supported by data obtained from
patients treated with rhIL-6. Although, other cytokines may be involved in the
pathogenesis of Castleman’s disease, evidence for this is lacking [8,16].
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