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Pleural effusion and multiple myeloma - more
than meets the eye: A case report
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Abstract. Multiple myeloma (MM) accounts for 1% of all
cancers. It consists of malignant proliferation of plasma cells,
which is often associated with hypersecretion of a monoclonal
protein. Pleural effusion (PE) in MM is not an uncommon
finding, comprising about 6-14% of patients with MM. The
most common causes of MM-associated PE are conges-
tive heart failure, renal failure, parapneumonic effusion and
amyloidosis. In <1% of cases, the effusion is a direct result
of MM, designated as myelomatous PE (MPE). MPE is
usually a diagnosis of exclusion and carries a poor prognosis.
Therefore, efforts should be made to optimally detect MPE.
The present report describes an MPE associated with IgG/A
MM presenting as a septic shock and renal failure in which
a rare diagnosis was made after excluding all other possible
etiologies in a complex intensive care patient.

Introduction

Multiple myeloma (MM) accounts for 10% of all hematologic
malignancies and approximately 1% of all cancers (1). It
affects predominantly the elderly and consists of a malignant
proliferation of plasma cells (PC). These malignant cells are
mostly found inside the bone marrow but they can also be
present in extramedullary disease (ED) (1,2). Plasma cells are
responsible for hypersecretion of M protein, which represents
defective immunoglobulin, and lead to a well-known
association of symptoms named CRAB-hypercalcemia, renal
failure, anemia and bone lytic lesions (2,3).
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Pleural effusion (PE) in multiple myeloma is not an
uncommon finding, comprising about 6-14% of MM
patients (4-6). The most common causes of MM associated
PE are congestive heart failure, renal failure with or without
nephrotic syndrome, parapneumonic effusion and amyloidosis.
Other causes can be hypoalbuminemia, pulmonary
embolism, secondary neoplasm and lymphatic obstruction
with chylothorax. In less than 1% of cases, the effusion is
a direct result of MM, designated as myelomatous pleural
effusion (MPE) (7). Several mechanisms have been proposed
for the pathogenesis of pleural effusion in MM. They mostly
originate from adjacent skeletal or parenchymal tumors such
as vertebral or pulmonary plasmacytomas, direct pleural
invasion by tumor nodules (hematogenous dissemination)
and mediastinal lymph node infiltration with lymphatic
blockage. The extramedullary spread can be triggered by an
invasive procedure (surgery or catheter insertion) or by a bone
fracture (8-11).

Rodriguez et al (12) established the diagnostic criteria for
MPE: Pleural fluid electrophoresis with monoclonal protein
plus atypical plasma cells in the pleural fluid plus histological
confirmation by pleural biopsy. Eighty percent of MPEs are
associated with IgA MM (13) and present late in the course of
the disease, carrying a poor prognosis and a life expectancy
of about 4 months. There is no distinct therapy for the MPE
and in some cases, palliative pleurodesis is the only treatment
possible (14).

Here we report an MPE associated with IgG/A MM
presenting as a septic shock and renal failure requiring
hemodialysis in which a rare diagnosis was made after
excluding all other possible etiologies in a complex intensive
care patient.

Case report

The authors describe the case of a 79-year-old white woman,
with IgG/h MM, hypertension, type 2 diabetes mellitus,
dyslipidemia and hyperuricemia. MM was diagnosed two
months prior admission (Fig. 1). At diagnosis, the patient
had an increase in total serum proteins (14.77 g/dl) at the
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expense of an increase in y-globulins (8.8 g/dl; 59.40%). The
measurement of serum immunoglobulins revealed an increase
in the concentration of heavy IgG chains (10,706.0 mg/dl) and
free A light chains (2,720 mg/dl). Immunofixation revealed
the presence of an IgG/A monoclonal gammopathy. At that
time, medullary aspirate was performed, which was very
hypocellular (10.0x10%/u1), according to flow cytometry 10%
of the cells were plasmocytes with abnormal phenotypic
characteristics CD38*, CD138*, CD19-, CD56*, CD10-, CD20",
CDI117,CD45'.

She presented anemia and lytic bone lesions in the skull.
She started on oral melphalan and prednisolone. She was
classified as an Eastern Cooperative Oncology Group (ECOG)
Performance Status 1.

She was admitted to the emergency department in
March 2020 with symptoms of fatigue, severe bone pain, and
diarrhea. On admission, she presented with hemodynamic
instability, oliguric, and requiring oxygen through a face
mask. Physical examination revealed a decrease in breath
sounds throughout the right hemithorax. Complete blood
count revealed anemia (Hb 8.1 g/dl), leukocytosis (12.7x10°/1),
neutrophilia (11.3x10%1) and thrombocytopenia (35x10%/1).
Chemistry panel revealed C-reactive protein 352.4 mg/I,
creatinine 3.96 mg/dl and albumin of 1.83 g/dl. Arterial
blood gas analysis showed a type 1 respiratory insufficiency
and hyperlactacidemia (4.9 mg/dl). The chest X-ray showed
a bilateral pleural effusion (Fig. 2). Diagnostic thoracentesis
was performed and the pleural fluid was compatible with an
exudate using Light's criteria (15).

She deteriorated and was admitted to the intensive care unit
for septic shock with multiorgan failure: renal, hematological,
neurological, cardiovascular and respiratory failures. Blood
and urine samples were withdrawn and sent for microbiological
analysis and she was started on broad-spectrum antibiotics.
Due to hypervolemia and acute renal failure, she was put on
sustained low-efficiency daily diafiltration (SLEDD) aimed for
a negative fluid balance. Despite all measures instituted, she
continued to deteriorate with dyspnea, tachypnea, desaturation,
and aggravated pleural effusion (Fig. 3).

The infectious etiology had been assumed as a most
likely cause for the pleural effusion. Despite diminishing
inflammatory parameters, pleural effusion enlarged causing
additional respiratory compromise. Other PE causes were also
addressed like renal failure and hypoalbuminemia. A detailed
systematic approach to investigate the etiology of this pleural
effusion was then undertaken.

Therapeutic thoracentesis was performed and 2,650 ml
of serosanguineous fluid was removed (Fig. 4). The pleural
fluid analysis showed pH 7.9, adenosine deaminase 31.7 U/I,
and glucose 88 mg/dl, proteins 3.5 g/dl, and LDH 618U/I.
The ratio between pleural and serum LDH was indicative
of exudative pleural effusion. Protein electrophoresis of
pleural fluid showed a monoclonal y-globulin spike (1.2 g/dl,
34,2%) (Fig. 5).

Flow cytometry showed 89% of abnormal PCs positive
for CD38 (low, decreased intensity comparatively to
normal PC), CD138, CD56 and CDI117, and negative for
CD10, CD19, CD20 and CD45. Normal PC phenotype, for
comparison: CD45*°"- CD38*i¢" CD138*, CD19*, CD20",
CD56°, CDI117 (16). The pleural fluid cells were stained with

Figure 1. Chest X-ray at the moment of the diagnosis of multiple myeloma.
No evidence of pleural effusion (January 2020).

Figure 2. Chest X-ray on hospital admission. Right pleural effusion
(March 2020).

an 8-color panel of fluorochrome-conjugated monoclonal
antibodies specific for the aforementioned molecules,
processed with BD FACS™ lysing solution according to
the manufacturer's instructions (Becton Dickinson) and
acquired using a BD FACSCanto™ II flow cytometer
(Becton Dickinson). Data generated as FCS files were
analyzed using the Infinicyt™ software (Cytognos). FSC
and SSC were captured on a linear scale (250 channels), and
SSC was represented with a mathematical transformation
to expand the values of the lower part of the scale for a
better visualization of the populations. For fluorescence
parameters, a logarithmic amplification was used, with
logical transformation, allowing for a resolution of 262
144 channels (~5.42 decades) (Fig. 6).
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Figure 3. Chest X-ray at 5 days after admission. Large volume right pleural
effusion.

The cytological exam and immunocytochemical study
proved to be compatible with a plasma cell proliferation
(Figs. 7 and 8). Bacteriological exam of the pleural fluid
revealed a multi-resistant Escherichia coli. Histological
confirmation on pleural biopsies, was deemed as presenting
with no benefit for the patient and was not performed. A
diagnosis of myelomatous pleural effusion with bacterial
overinfection was made.

Although respiratory insufficiency had improved, the
patient still degraded and the conditions to start MM induc-
tion therapy were not met. Due to the poor prognosis of
extramedullary disease, particularly involving MPE, and
the deterioration of performance status of the patient, it was
decided to withdraw therapeutic measures and begin pallia-
tive care. The patient died 10 days after hospital admission.

Discussion

In the past few years, the incidence of EMD has risen,
probably due to the greater sensitivity of imaging tests but
also due to the increased survival of patients as a result of
advances in the therapeutic strategy of MM (17,18). Evidence
of extramedullary disease is a clear marker of poor prognosis
and the MPE is no exception. Even with aggressive therapy,
MPE has a progression-free survival and overall survival
of fewer than 4 months. The prognosis is even worst when
the mechanism involved in the progression of the disease is
hematogenous spread (17,19).

The patient had an ongoing infectious process, with renal
and cardiovascular failure combined with hypoalbuminemia,
so she had multiple factors for pleural effusion and they were
much more prevalent than MPE. There were no pulmonary or
bone lesions suggestive of plasmacytomas on chest X-ray. The
initial approach to pleural effusion was incomplete, probably
due to a lack of clinical suspicion, contributing to the delay in
diagnosis.

Figure 4. Chest X-ray after therapeutic thoracentesis.

Figure 5. Pleural fluid capillary electrophoresis showing a y-globulin
spike (Alb, 36.7%; al, 5.7%; a2, 10.4%; f globulina, 11.0%; vy, 34.2%; pico
monoclonal, 33.4%). Alb, albumina; al, ol globulinal; a2, a2 globulina; 1,
Bl globulina; B2, f2 globulina; vy, y globulina.

Despite the existence of specific criteria, diagnosing
MPE remains a challenge. Pleural cytology has a diagnosis
rate for malignancy of around 60% (20). Blind pleural biopsy
is a procedure with associated risks and less attractive as a
diagnostic tool, since MPE affects the pleura irregularly.
Nevertheless, pleural fluid cytology or pleural biopsy
provides the diagnosis of MPE in approximately half of these
patients (21,22).

Flow cytometry of pleural fluid is an excellent
complementary diagnostic method to the traditional
strategy. It is a fast, very sensitive and effective technique
that allows not only for plasma cell quantification but also
for the identification of phenotypically abnormal malignant
plasma cells, thereby improving the diagnosis of MPE. Its
use is particularly relevant in complementing the cytological
assessment of serous fluids that lack a predominance of
plasma cells, or where these cells lack definitive malignant
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Figure 6. Flow cytometry dot plots showing 89% of abnormal PCs in the pleural fluid (red dots), together with neutrophils (black dots), lymphocytes (dark
blue dots) and monocytes/macrophages (blue dots). The abnormal PCs were positive for CD38 (low, decreased intensity comparatively to normal PC), CD138,
CD56 and CD117, and negative for CD10, CD19, CD20 and CD45. Normal PC phenotype, for comparison: CD45*°%, CD38*ieh CD138*,CD19*,CD20", CD56",
CDI117. APC, allophycocyanin; APC-H7, allophycocyanin-H7; FITC, fluorescein isothiocyanate; FSC, forward scatter; KO, chrome orange; PCs, plasma cells;
PCS5.5, phycoerythrin-cyanine 5.5; PC7, phycoerythrin-cyanine 7; PE, phycoerythrin; SSC, side scatter.

morphological features (23). These characteristics add
important value to pleural fluid differential diagnosis. Thus,
the authors aim to warn of the need to review the MPE
diagnostic criteria in light of the current knowledge and
available diagnostic tests.

Only a proper diagnosis will allow early intervention.
And despite the absence of aimed therapy for this high-risk
group of patients, the use of drugs, namely proteasome
inhibitors, (intravenous or intrapleural) has brought some
hope in the last few years (24). More clinical trials are still
needed in the future to better define the correct strategy for
these patients.

In conclusion, pleural effusion in patients with MM is
a heterogeneous entity that can arise from a varied number
of etiologies that require different treatments. A proper and
complete examination is essential in the diagnosis of MPE
due to the therapeutic and prognostic implications, including
cytological examination, protein electrophoresis with
immunofixation, flow cytometry and ultimately pleural biopsy.

ﬁzgsfosx

Figure 7. Cytological analysis showing some cells with plasmablastic
morphology, a mitotic figure and an apoptotic cell (hematoxylin and eosin
coloration; magnification, x60).
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Figure 8. Immunohistochemical examination of plasma cells via staining
of the cell markers (A) CD38 (magnification, x60) and (B) CDI138
(magnification, x60).
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