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SUMMARY

Heavy chain disease (HCD) is a rare B-cell proliferative
neoplasm that is characterised by the production of
truncated monoclonal immunoglobulin heavy chains
without light chains. Gamma HCD is a subgroup of HCD.
A 67-year-old man was admitted to our hospital with
dyspnoea and lower leg oedema. Based on the results of
heart catheterisation, he was diagnosed with pulmonary
hypertension. Laboratory tests revealed an elevated level
of IgG, and serum immunoelectrophoresis showed that
lgG was a monoclonal gamma heavy chain without light
chains. Finally, he was diagnosed with gamma HCD
complicated by pulmonary hypertension. Bortezomib
and dexamethasone therapy was initiated, but became
refractory within 8 months. Therefore, the treatment was
switched to lenalidomide and dexamethasone therapy,
and the disease has been stably controlled for more
than 2 years. To the best of our knowledge, this is the
first case of gamma HCD being successfully treated by
lenalidomide and dexamethasone therapy.

BACKGROUND
Heavy chain disease (HCD) is a rare B-cell prolifer-
ative neoplasm that is characterised by the produc-
tion of truncated monoclonal immunoglobulin
heavy chains without light chains. HCD has been
divided into three categories based on the type
of monoclonal heavy chain isotype (0, ¥ and w).!
Gamma HCD, also known as Franklin’s disease,
was initially reported by Franklin et al in 1964,
and is a very rare disease; only approximately
150 cases have been reported to date.’ Tumour
cells are assumed to be derived from postgerminal
centre B cells with the ability to differentiate into
plasma cells.” The tumour cells of gamma HCD
typically involve the lymph nodes, bone marrow,
liver, spleen, peripheral blood and other extranodal
sites. Involved tissues generally show the polymor-
phous proliferation of lymphocytes, plasmacy-
toid lymphocytes and plasma cells.* Most patients
present with systemic symptoms, lymphadenopathy
and splenomegaly. Almost 25% of patients have a
history of autoimmune disease, such as rheuma-
toid arthritis, autoimmune haemolytic anaemia or
thrombocytopenic purpura.® ¢ Several studies have
reported the diversity of the clinical manifestations
and haematopathological features of gamma HCD,
and its clinical course varies, ranging from indolent
to progressive.

There is currently no standard therapy for
gamma HCD, and some cases have been treated

with chemotherapy using the cyclophosphamide,
vincristine and prednisone (CVP regimen), cyclo-
phosphamide, vincristine, doxorubicin and predni-
sone (CHOP regimen), melphalan and bortezomib.
Lenalidomide, an immunomodulatory drug (IMiD),
has not yet been used in the treatment of gamma
HCD. We herein present a case of gamma HCD
complicated by pulmonary hypertension that
showed a clinical response to lenalidomide.

CASE PRESENTATION

A 67-year-old man was admitted to our hospital
with dyspnoea and lower leg oedema for 1 month.
He had a history of type 2 diabetes. On examina-
tion, his blood pressure was 163/88 mm Hg, pulse
97/min and respiratory rate 26/min with an O,
saturation of 88% in room air, and he had spleno-
megaly and no palpable lymphadenopathy. X-ray of
the chest revealed an elevated cardiothoracic ratio
of 65%. Echocardiography showed an elevated
tricuspid regurgitation pressure gradient (TRPG)
of 75 mm Hg, and, thus, right heart catheterisa-
tion was performed. The examination revealed a
mean pulmonary artery pressure of 54 mm Hg, and
pulmonary artery wedge pressure (PAWP) of 18 mm
Hg, which was consistent with pulmonary hyper-
tension. Treatment was initiated with a phospho-
diesterase 5 inhibitor and prostacyclin analogue;
however, no improvements were observed.

INVESTIGATIONS

Laboratory tests indicated an elevated level of IgG
(4850 mg/dL) and he was referred to our depart-
ment. Other laboratory data showed a white blood
cell count of 3.0x10°/L, haemoglobin level of 92
g/L, platelet count of 79x10°/L, lactate dehydro-
genase level of 3431U/L, serum creatinine level
of 0.88mg/dL and interleukin-2 receptor level
of 983U/mL. There were no tumour cells in his
peripheral blood. His serum IgA level decreased to
64 mg/dL, his IgM level was normal (48 mg/dL) and
the serum-free light chain ratio (k/A) was normal.
Serum protein electrophoresis revealed the presence
of the M protein (figure 1). In serum immunoelec-
trophoresis, serum formed an M-bow in response
to anti-IgG antiserum, but not in response to anti-k
antiserum or anti-A antiserum. Serum also formed
an M-bow in response to anti-IgG Fc antiserum.
(figure 2) Bence Jones protein was not detected by
urine immunoelectrophoresis. Bone marrow aspi-
ration showed approximately 10% abnormal plas-
macytoid cells (figure 3), and bone marrow biopsy

BM)

Shibata S, Fukunaga A. BMJ Case Rep 2020;13:236162. doi:10.1136/bcr-2020-236162 1


http://casereports.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/bcr-2020-236162&domain=pdf&date_stamp=2020-10-29

Figure 1  Serum protein electrophoresis revealed the presence of the
M protein in B and vy fractions. The shape of the M peak was not typical.

revealed that cells expressed CD138, but not kappa or lambda
chains (figure 4). A flow cytometric analysis of bone marrow
revealed no population with cytoplasmic immunoglobulin light
chain restrictions in the lymphocyte fraction. A PCR analysis
and Southern blotting demonstrated a clonal rearrangement
of the immunoglobulin heavy-chain gene (figure 5). No cyto-
genetic abnormality was indicated in G-banding. CT revealed
splenomegaly and no lymphadenopathy. No fluorodeoxyglucose
(FDG) uptake was observed on whole-body positron emission
tomography (PET)/CT.

TREATMENT
The patient was diagnosed with gamma HCD complicated by
pulmonary hypertension (group 5, pulmonary hypertension due
to unclear multifactorial mechanisms, according to the Nice
classification).”

The patient was started on BD therapy (bortezomib 1.3 mg/
m?/day on days 1, 4, 8 and 11, and dexamethasone 20 mg/day
on days 1, 2, 4, 5, 8, 9, 11 and 12). After the initiation of BD
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Figure 2 In serum immunoelectrophoresis, serum formed an M-bow

in response to anti-lgG antiserum, but not to anti-k antiserum or anti-A
antiserum. in addition, serum formed an M-bow in response to anti-IgG
Fc antiserum. N, normal serum; PS, patient’s sample.
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Figure 3 The bone marrow aspirate contained approximately 10%
abnormal plasmacytoid cells. (A) May Giemsa staining, x200. (B ) May
Giemsa staining, x1000.

therapy, his serum IgG level and TRPG immediately decreased
with the attenuation of clinical manifestations. However, after
eight cycles of BD therapy, his IgG level increased to 2500 mg/
dL. We decided that BD therapy became refractory and switched
the treatment to RD therapy (lenalidomide 25 mg/day on days
1-21, dexamethasone 20 mg/day on days 1, 8, 15 and 22). RD
therapy successfully decreased his serum IgG level to the normal
range, along with TRPG of 14 mm Hg. After RD therapy, the
M protein was still detected by serum protein electrophoresis,
whereas splenomegaly was attenuated and abnormal plasmacy-
toid cells disappeared from bone marrow. The patient developed
grade 4 neutropaenia and grade 3 thrombocytopenia. Therefore,
we reduced the dose of lenalidomide to 20 mg/day from the fifth
course of treatment. Despite grade 4 neutropaenia, no signs of
infection were observed. He has been treated with RD therapy
for 2 years on an outpatient basis with a stable disease status for
gamma HCD and pulmonary hypertension (figure 6).

DISCUSSION

The patient did not present with systemic symptoms, lymph-
adenopathy, such as lymphoma, or autoimmune disease. The
main symptoms were dyspnoea and oedema, which were caused
by pulmonary hypertension. To the best of our knowledge,
there has been no reported case of gamma HCD complicated
by pulmonary hypertension. Pulmonary hypertension occurs
in several haematological disorders, such as sickle cell disease,
thalassemia and myeloproliferative neoplasms (MPN).® In the
Nice classification, pulmonary hypertension is classified into
one of five groups based on its aetiology, with cases caused by
haematological disorders being placed into group 5, pulmonary

Figure 4 Pathology of bone marrow. Immunohistochemically, tumour
cells were positive for CD138, and negative for kappa and lambda. (A)
H&E staining, x400. (B) CD138 staining, x400. (C) CD138 staining,
%200. (D) lambda staining, x200. (E ) kappa staining,x200.
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Figure 5 Southern blotting with an immunoglobulin heavy chain
JH gene probe demonstrated the clonal rearrangement of the
immunoglobulin heavy chain JH gene.

hypertension due to unclear multifactorial mechanisms.” The
pathology by which haematological disorders develop pulmo-
nary hypertension remains unclear and multifactorial. In haemo-
lytic disorders, one of the mechanisms is assumed to involve
haemolysis, resulting in increased free haemoglobin, and signif-
icant reductions in NO bioavailability due to free haemoglobin
developing endothelial dysfunction, which leads to pulmonary
hypertension.” In MPN, bone marrow-derived circulating cells
may play an important role in its pathogenesis.'’

Some cases of pulmonary hypertension are complicated by
multiple myeloma, and the aetiology may not involve a single
mechanism, but rather a combination of mechanisms, such as
immunoglobulin light chain (AL) amyloid deposition, high
cardiac output states, or renal disease.'' AL amyloidosis often
involves the heart, and elevated left atrial pressure may cause
pulmonary hypertension. Furthermore, a previous case report
of pulmonary hypertension was due to pulmonary vascular
amyloid deposition in a patient with multiple myeloma.'? High
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Figure 6 The clinical course. Bortezomib had a temporary effect,

but became refractory within 8 months. Therefore, lenalidomide was
administered. His serum IgG level and tricuspid regurgitation pressure
gradient (TRPG) by echocardiography rapidly decreased, and the disease
has been stably controlled for more than 2 years. The response to
treatment was parallel in IgG and TRPG.

cardiac output states also promote left atrial hypertension. Renal
disease causes volume overload and secondary hypertension. In
the present case, biopsy was not performed, PAWP was slightly
elevated, and there was no serious renal impairment; there-
fore, the mechanisms responsible for pulmonary hypertension
remained unclear. Since the response to treatment was parallel
in gamma HCD and pulmonary hypertension, we presumed that
pulmonary hypertension was affected by the pathological condi-
tion of gamma HCD.

Gamma HCD is a very rare and heterogeneous disease, for
which there is currently no standard therapy. In some patients,
the clinical course is indolent and observation may be a treat-
ment option. Some reported cases have been successfully treated
with chemotherapy using the CVP regimen, CHOP regimen,
melphalan and prednisone.*® 13

Rituximab monotherapy and combination therapy were previ-
ously reported to be effective when tumours expressed CD20."
A previous case of gamma HCD with plasma cell dyscrasia was
shown to respond to treatment with bortezomib and dexameth-
asone." Bortezomib is a proteasome inhibitor that is used in the
treatment of multiple myeloma and mantle cell lymphoma. In
the present case, abnormal plasmacytoid cells involved the bone
marrow; therefore, we initially attempted to treat the patient
with bortezomib. Bortezomib had a temporary effect, but
became refractory within 8 months. We then attempted to treat
the patient with lenalidomide, which is classified as IMiD, and a
derivative of thalidomide. Lenalidomide is a standard treatment
for multiple myeloma, and the incorporation of lenalidomide
improves the prognosis of multiple myeloma. Furthermore, its
efficacy has been demonstrated for B-cell lymphoma, particularly
mantle cell lymphoma, follicular lymphoma and non-germinal
centre diffuse large B-cell lymphoma.'® After the administration
of lenalidomide, serum protein electrophoresis detected the M
protein; however, its level decreased and abnormal plasmacytoid
cells disappeared from bone marrow. Lenalidomide was effective
for not only gamma HCD, but also pulmonary hypertension.
The only adverse events observed were grade 4 neutropaenia
and grade 3 thrombocytopenia, which were ameliorated by a
reduction in the dose of lenalidomide administered. The patient
has been treated with RD therapy for 2 years on an outpatient
basis with a stable disease status. In conclusion, to the best of
our knowledge, this is the first case report of gamma HCD that
demonstrated a clinical response to lenalidomide and dexameth-
asone therapy, and we concluded that lenalidomide has poten-
tial as an effective treatment option for this very rare disease.
Moreover, this case was characteristic in that gamma HCD was
complicated by pulmonary hypertension.

Learning points

» Gamma heavy chain disease (HCD) is a rare B-cell
proliferative neoplasm that is characterised by the production
of truncated monoclonal immunoglobulin heavy chains
without light chains.

» Lenalidomide has potential as an effective new treatment
option for gamma HCD.

» Gamma HCD can cause pulmonary hypertension.
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