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Pleural exudate positive for paraprotein and free light chains 
as a very first sign of multiple myeloma 
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Second Faculty of Medicine, Prague

SUMMARY
Objective: To describe a patient with pleural exudate in multiple myeloma and to show the importance of the examination 
of protein electrophoresis and free light chains (FLC) in the pleural effusion.
Design: Case report.
Settings: Department of Medical Chemistry and Clinical Biochemistry, University Hospital Motol, Charles University, Second 
Faculty of Medicine, V Úvalu 84, 150 06 Prague 5 (Czech Republic). 
Material and Methods: Case report description.
Results: The paper describes a patient with multiple myeloma (IgG Lambda type) with pleural exudate, but without typical 
symptoms of multiple myeloma. There were found only paraprotein and elevation of FLC in serum, urine and pleural effu-
sion, slightly increased serum β-2-microglobulin and lactate dehydrogenase. Diagnosis of multiple myeloma was confirmed 
by bone marrow biopsy. 
Conclusion: This case highlights the differential diagnostic significance of paraprotein and FLC examination in pleural effu-
sion of unclear aetiology.
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SOUHRN
Franěk T., Průša R., Fořtová M.: Pleurální exsudát pozitivní na paraprotein a volné lehké řetězce jako první pří-
znak mnohočetného myelomu  
Cíl studie: Popsat případ pacientky s pleurálním exsudátem při mnohočetném myelomu a poukázat na významnost vyšet-
ření elektroforézy proteinů a volných lehkých řetězců (free light chains, FLC) v pleurálním výpotku. 
Typ studie: Kazuistika.
Název a sídlo pracoviště: Ústav lékařské chemie a klinické biochemie 2. lékařské fakulty Univerzity Karlovy a Fakultní 
nemocnice Motol, V Úvalu 84, 150 06 Praha 5.
Materiál a metody: Popis kazuistiky.
Výsledky: Článek popisuje pacientku s mnohočetným myelomem (typu IgG Lambda) a  pleurálním exsudátem, avšak bez 
typických známek mnohočetného myelomu. Byla zjištěna pouze přítomnost paraproteinu a zvýšení FLC v séru, v moči  
a v pleurálním výpotku a lehce zvýšené sérové koncentrace β-2-mikroglobulinu a laktátdehydrogenázy. Diagnóza mnoho-
četného myelomu byla potvrzena na základě výsledků biopsie kostní dřeně.  
Závěr: Tato kazuistika zdůrazňuje diferenciálně diagnostický význam vyšetření paraproteinu a FLC v pleurálním výpotku 
nejasné etiologie. 
Klíčová slova: pleurální exsudát, mnohočetný myelom, volné lehké řetězce, elektroforéza, imunofixace.

Introduction

Multiple myeloma is a malignant proliferation of plas-
ma cells that affects predominantly bone marrow and 
skeletal system and constitutes approximately 10 % of 
all haematological malignancies [1,2]. 

Incidence of multiple myeloma in Czech Republic 
is 2.65 / 100 000 [3]. The pleural effusion is uncom-
mon symptom of multiple myeloma. Only 6 % of pa-
tients with multiple myeloma are affected by pleural 
effusion and 0.8 % is caused by myelomatous pleural 
effusion [4-7].  

The most common causes of pleural effusion asso-
ciated with multiple myeloma are heart failure, renal fai-
lure, nephrotic syndrome, hypoalbuminemia, effusions 
related to pneumonia, and amyloidosis [8]. 

Myelomatous pleural effusion is rarely associated 
with multiple myeloma and its diagnostic criteria were 
defined as follows: 1) a monoclonal protein in pleural 
fluid electrophoresis, 2) atypical plasmacytes in the 
pleural effusions, and 3) histological confirmation by a 
pleural biopsy or by an autopsy [1, 2]. These effusions 
may arise from either: extension of plasmacytomas of 
the chest wall, invasion from adjacent skeletal lesions,  
direct pleural involvement by myeloma (pleural plas-
macytoma) or following lymphatic obstruction se- 
condary to lymph node infiltration [1, 9-11]. 

Serum and urine protein electrophoretic analysis 
(and subsequent immunofixation) and free light chain 
(FLC) concentrations assessment are significant in 
the diagnosis and effectiveness of the treatment of 
multiple myeloma. Here, we focused on the signifi-
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cance of these examinations in pleural effusion in 
the diagnosis of multiple myeloma through a case 
report. 

Case report

A 69-year old woman suffering from dyspnoea and 
intermittent pain of the chest was admitted to our hos-
pital. She has lost 4 kg of weight within last six months. 
Her medical history included Caesarean section, ova-
rian cyst surgery, arterial hypertension, and chronic 
venous insufficiency. Large right-sided pleural effusion 
was detected on the chest X-ray. 

The basic biochemical examinations performed 
on admission were within reference range except the 
higher level of total serum protein (83.9 g/L, reference 
interval: 62.0 – 77.0 g/L). CRP was in reference range 
too, but the erythrocyte sedimentation rate was more 
than 100 mm/h. Red blood cells, white blood cells and 
platelets values in the blood count examination were 
also physiological. 

The broad laboratory examinations of this patient 
included tests for detection of monoclonal gammopa-
thies. Serum protein electrophoresis showed hypoalbu-
minemia (39.4 %, reference interval: 55.8 – 66.1 %), 
hypergammaglobulinemia (29.7 %, reference interval: 
11.0 – 18.8 %) with monoclonal band. Immunofixation 
performed from this sample showed the presence of 
monoclonal IgG Lambda 24.5 g/L and the band of FLC 
Lambda (Fig. 1). Serum level of FLC Kappa was less 
than 6 mg/L (reference interval: 3.3 – 19.4 mg/L), and 
FLC Lambda 332.5 mg/L (reference interval: 5.7 – 26.3 
mg/L). FLC Kappa/Lambda ratio was < 0.018 (refe-
rence interval: 0.26 – 1.65). The levels of serum immu-
noglobulins were as follows: IgG 31.6 g/L (reference in-
terval: 6.7 – 15.0 g/L), IgA 0.74 g/L (reference interval: 
0.90 – 3.70 g/L) and IgM 1.18 g/L (reference interval:  
0.60 – 2.20 g/L). The level of serum β-2-microglobulin 
was 2.63 mg/L (reference interval: 1.00 – 2.30 mg/L) 
and serum lactate dehydrogenase 3.56 µkat/L (refe-
rence interval: 1.67 – 3.17 µkat/L). 

According to Light’s criteria [12], a pleural effusion 
was determined as exudate on the basis of following 
biochemical examination: total protein 46.3 g/L, albu-
min 25.7 g/L, lactate dehydrogenase 2.21 µkat/L, cho-
lesterol 2.1 mmol/L (serum albumin was 35.9 g/L and 
cholesterol 5.3 mmol/L, the other serum parameters 
needed to evaluate the character of the effusion were 
mentioned above).

Microscopic examination of pleural effusion did not 
show typical signs of malignancy. A protein precipitate 
with lymphocyte infiltration and numerous polymor-
phonuclear cells were found in the cytoblock. Occasio- 
nally mesothelial cells were detected. The finding cor-
responded to florid inflammatory changes. 

Pleural effusion flow cytometry finding cannot be 
unambiguously evaluated. Only a small number of ma-
ture B lymphocytes (1.8 % of the total number of cells), 
mostly without evidence of surface Ig light chains, 
were captured in the sample. The following cells were 
found in the sample: T lymphocytes (20.5 %), NKT lym-
phocytes (0.6 %) and NK lymphocytes without aberrant 
expression of the investigated traits (0.8 %), monocytes 
(10.7 %), granulocytes (approx. 52 %). It was not pos-
sible to decide whether this was a reactive B cell clone 
during another disease or unspecified B malignant dis-
ease.

The results of pleural fluid bacterial and mycobacte-
rial cultures were negative.

Standard electrophoretic analysis of the native pleu-
ral effusion showed the band migrating in the γ globu-
lins zone. Immunofixation of pleural effusion detected 
presence of monoclonal IgG Lambda 11.5 g/L and 
FLC Lambda (Fig. 2). Quantitative analysis of FLC in 
pleural sample fluid showed level of FLC Kappa 28.5 
mg/L, level of FLC Lambda 172.5 mg/L, FLC Kappa/
Lambda ratio was 0.17.   

Fig. 1. Immunofixation electrophoresis of patient´s serum sam-
ple presenting paraprotein IgG Lambda and FLC Lambda.

Fig. 2. Immunofixation electrophoresis of patient´s pleural 
fluid sample presenting  paraprotein IgG Lambda and FLC 
Lambda.

Urine protein electrophoresis showed the pres-
ence of Bence-Jones protein Lambda (Fig. 3). Quan-
titative analysis of FLC in urine showed high level of 
FLC Lambda 68.9 mg/L (reference interval: 0.8 – 10.1 
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mg/L), level of FLC Kappa was 10.6 mg/L (reference 
interval: 0.4 – 15.1 mg/L), FLC Kappa/Lambda ratio 
was 0.15 (reference interval: 0.46 – 4.00). Proteinuria 
was 93 mg per day. 

NT-proBNP, its finding was normal. However, the CT 
scan showed a slight cardiomegaly. The findings on the 
other organs (brain, breast, organs of the chest and ab-
domen) were normal, without evidence of any tumour 
using MRI, CT and mammography examinations. 

Discussion

In the case of our patient, we cannot unequivocally 
determine whether the pleural effusion was the exudate 
of a truly myelomatous origin or the exudate only as-
sociated with multiple myeloma diagnosis. 

A pleural biopsy that would be needed to confirm 
the diagnosis of myelomatous pleural effusion was not 
performed. Microscopic examination of pleural effusion 
showed only inflammatory, not tumorous, changes. 
Nevertheless, flow cytometry of pleural effusion did not 
exclude the presence of B malignant disease.

We found the monoclonal protein IgG Lambda 
and both FLC Kappa and FLC Lambda in pleural fluid, 
which would suggest for myelomatous character of 
pleural effusion. However, the IgG Lambda and FLC 
Lambda concentrations in the pleural fluid were ap-
proximately half that of serum (11.5 vs. 24.5 g/L and 
172.5 vs. 332.5 mg/L). It is reported in the literature  
[6, 8] that, on the contrary, a higher value of paraprotein 
in pleural effusion compared with serum is typical for 
myelomatous pleural effusion, which suggested for a 
local synthesis of paraprotein in pleural fluid. The con-
clusion of these studies was that myelomatous pleural 
effusion could be characterized by an absolute parap-
rotein value which is much higher than that in the serum. 
These facts raise the question of whether it was not a 
passive diffusion of paraprotein from the blood in our 
case report. On the other hand, a higher concentration 
of FLC kappa was found in pleural effusion of our pa-
tient in comparison with serum (28.5 mg/L vs. less than  
6 mg/L). This may be indicative for either local (reactive 
or malignant) lymphocyte/plasmacyte synthesis or dif-
ferent clearance mechanism in the pleural fluid and in 
the blood [6]. 

The pleural effusion of our patient was the exudate, 
thus excluding heart failure, chronic renal failure, ne-
phrotic syndrome and hypoalbuminemia reasons of 
its origin [8]. A slight form of heart failure (with slight 
cardiomegaly on the CT scan and NT-proBNP 510.6 
ng/L) could have hypothetically contributed to the pleu-
ral fluid formation. However, NT-pro BNP cut-off value 
(when fluidothorax of cardiac aetiology is formed) is 
most commonly reported as 1500 ng/L. Most often, 
exudate is of inflammatory, infectious, or cancerous ori-
gin [13]. Infectious character of exudate was excluded 
using microbiological examination.

We also considered the relationship to the ovarian 
pathology with elevated CA 125 in differential diagnosis 
of right-sided pleural effusion of our patient. Right-si-
ded pleural effusion is typical for Meigs syndrome or for 
atypical Meigs syndrome. Meigs syndrome is triade of 
ascites, right-sided pleural effusion and benign ovarian 
tumor (ovarian fibroma, fibrothecoma, Brenner tumor 

Fig. 3. Immunofixation electrophoresis of patient´s urine sam-
ple presenting Lambda Bence-Jones protein.

Protein electrophoresis evaluations of serum, urine 
and pleural fluid were performed using the Hydrasys® 

electrophoresis system Sebia. Serum, urine and pleu-
ral concentrations of FLC were determined nephelo-
metrically using the automatic analyzer Immage 800 
(Beckman Coulter, reagents Binding Site). Serum con-
centrations of immunoglobulins were determined im-
munoturbidimetrically on the automatic analyzer Advia 
1800 (Siemens, Dako). 

Other biochemistry tests revealed the following 
pathological values in serum: CA 125: 119.2 kU/L (re-
ference interval 0 – 30 kU/L), NT-proBNP: 510.6 ng/L 
(reference interval: 20.0 – 125.0 ng/L). 

An examination of a bone marrow biopsy showed 
the presence of more than 50 % plasmatic cells marked 
with CD 138 in their cytoplasmic membranes, with light-
chains Lambda restriction. This finding corresponds 
to the diagnosis of multiple myeloma. Bronchoscopic 
examination was also performed, with this result: with-
out macroscopic and microscopic malignant changes. 
Pleural biopsy was not performed.

This patient did not have any of the CRAB fea-
tures, it means: serum calcium was 2.2 mmol/L (re-
ference interval: 2.05 – 2.40 mmol/L), ionized calcium 
1.24  mmol/L (reference interval: 1.16 – 1.29 mmol/L), 
serum creatinine 52 µmol/L (reference interval: 42 to  
80 µmol/L), eGFRCKD-EPI 1.57 mL/s/1.73 m2,  red blood 
cell count 4.25 x 1012/L (reference interval: 3.80 – 5.20 
x 1012/L), haemoglobin 128 g/L (reference interval: 120 
– 160 g/L), without osteolytic bone lesions (X-ray of 
the cranium, spine, pelvis, upper and lower limbs; MRI 
of the cranium and spine; CT of the chest were per-
formed).   

A gynaecological examination was performed 
due to increased level of CA 125, and its conclusion 
was: benign ovarian cyst, otherwise normal finding. 
Echocardiography was supplemented due to increased  
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and occasionally granulosa cell tumour), atypical Meigs 
syndrome is characterized by benign pelvic mass with 
right-sided pleural effusion but without ascites. Be-
cause the transdiaphragmatic lymphatic channels are 
larger in diameter on the right, the pleural effusion is 
classically on the right side. Ascitic fluid and pleural 
fluid in Meigs syndrome can be either transudative or 
exudative. Both of these syndromes were excluded be-
cause our patient had no benign tumor but the ovary 
cyst and had no ascites [14].  

The presence of an IgA paraprotein is most com-
monly associated with myelomatous pleural effusions 
(in up to 80 % cases in some studies) [1, 10, 11]. 

Our reported patient had an underlying IgG para-
protein in pleural effusion. IgG paraprotein associated 
with myelomatous pleural effusion has been described 
in the case report of Miller et al. [11]. This was a 66-
year old woman with already diagnosed multiple mye-
loma treated with chemotherapy. On this therapy she 
remained 8 months in remission. Subsequently, a large 
right-sided pleural effusion developed. Unlike our pa-
tient, there was a marked right-sided pleural thickening 
on CT scan and positive cytology of pleural effusion with 
the presence of plasma cells. Histology from pleural bio- 
psy confirmed the diagnosis of pleural plasmacytoma 
(in our case, pleural biopsy was not performed). Unlike 
us, in this case report, paraprotein was examined only 
in serum (not in the pleural effusion as in our case). 

In our patient, pleural effusion was the first sign of 
multiple myeloma, causing dyspnoea and chest pain. 
This patient had no organ disorders typical for myelo-
ma or thickening of the pleura on CT examination. We 
found only paraprotein and elevation of FLC in serum, 
urine and pleural effusion, slightly increased serum β-2-
microglobulin and lactate dehydrogenase and diagno-
sis was confirmed by bone marrow biopsy. 

Bilateral pleural effusion as an initial manifestation of 
multiple myeloma (IgD type) without affecting of other 
organs was described by Jiang et al. in their case re-
port [15]. In this patient, pleural fluid cytology revealed 
atypical plasma cells. These authors did not assess 
paraprotein and FLC in pleural fluid. 

Turkish authors [7] examined serum, pleural fluid 
and urine immunofixation electrophoresis in 56 years 
old man with left pleural effusion. They found IgG Kappa 
paraprotein in serum and pleural fluid and the Bence-
Jones protein in urine. Pleural biopsy showed plasma-
cyte infiltration and bone marrow biopsy confirmed the 
diagnosis of multiple myeloma. Complete regression of 
the pleural effusion was achieved after one round of 
chemotherapy.

The adjacent finding in our patient was increased 
tumour marker CA 125 in serum. This elevation could 
have been due to proven non-malignant ovarian cyst or 
to the affection of the pleura in the presence of pleural 
effusion. It has been reported in myelomatous pleural 
effusion [16] and its presence in serum might raise the 
concern for this effusion [17]. Elevated CA 125 is very 
common in patients with effusions [18]. In the case re-
port of Wang et al. [18], there were no specific traits of 
pleural effusion in patient with multiple myeloma, ex-

cept for elevated serum CA 125 levels. The develop-
ment of myelomatous pleural effusion and increased 
serum CA 125 due to this diagnosis is associated with 
poor prognosis [11, 16, 17, 18]. 

This detailed analysis shows that the aetiology of 
pleural exudate in our patient was not clear. Chemo-
therapy was started after determining of the diagnosis 
of multiple myeloma. The outcome is not yet available. 

Conclusion

This case report describes the extremely rare case 
of a patient with multiple myeloma presenting with 
pleural effusion only as the first sign of multiple myelo-
ma (clinically presented as dyspnoea and chest pain). 
All examinations typical for the multiple myeloma were 
negative, except of the bone marrow biopsy, presence 
of the paraprotein and FLC in serum, urine and pleural 
effusion, and elevated CA 125. 
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