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Abstract
Background: Lymphoid neoplasms in serous effusions (SEs) were uncommon. Currently, most reports of
lymphoid neoplasms in SEs were from Western countries, but few reports were from China, and the details
were still unclear.

Methods: Between January 2004 and December 2019, lymphoid neoplasms diagnosed by cytological
methods from specimens of pleural effusions (PEs), ascites, and pericardial effusions in our hospital were
reviewed.

Results: 59 patients of lymphoid neoplasms were diagnosed by SEs, the top three causes were diffuse large
B-cell lymphoma (DLBCL) (n=21, 35.6%), myeloma (n=13, 22.0%), and T-lymphoblastic lymphoma (n=5,
8.5%). In PEs involved with DLBCL, the cytomorphology of DLBCL cells was variable, most PEs were present
during tumor course (92.9%), bilateral PEs were the predominance (57.2%), and the median survival time
was only 1.23 months after effusion. In PEs involved with myeloma, nearly all cases had a high ratio of
immature to mature plasma cells (>1.0), IgA (36.4%) and light chain λ (36.4%) were the most frequently
found. Bilateral PEs were easily found (90.9%), and the median survival time was only 1.4 months after
effusion. Solitary plasmacytomas with myeloma in�ltration in PEs seemed to have a better prognosis than
that of plasma cell myeloma.

Conclusion: Some differences are found between our patients and those from Western countries, and more
studies involving different ethnic populations could help to elucidate the features of lymphoid neoplasms in
SEs. 

Introduction
Cytologic analysis of pleural effusion (PE), ascites, or pericardial effusion was often the �rst-line diagnostic
test performed after an effusion was detected [1–3]. It was simple, safe, fast and cost effective. It reduced
all of the possible consequences and complications of a more aggressive biopsy procedure [3, 4]. However,
lymphoid neoplasms in serous effusions (SEs) were uncommon, and the diagnosis of lymphoid neoplasms
in SEs was still challenging.

Cytopathologic diagnoses could determine whether or not neoplastic cells were present in SEs [2–6], but
sometimes it was di�cult to determine by cytomorphology alone. For example, indolent lymphoma often
mimics a reactive lymphocytosis consisting predominantly of small cells, and plasma cells may present
cytomorphologic features nearly identical to mesothelial cells in some effusions. Then a combination of
clinical features, morphology, and immunophenotype or other ancillary techniques aided the correct
diagnosis of lymphoid neoplasms in SEs [3–5].

Currently, most reports of lymphoid neoplasms in SEs were from Western countries [4–9], but few reports
were from China, and the details were still unclear. Racial differences in some hematological malignancies
had been reported before [10, 11], so it was necessary to reveal the clinical and cytologic features of
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lymphoid neoplasms in SEs from China. In this study, we reviewed the lymphoid neoplasms diagnosed by
SEs from our hospital, with a period of sixteen years.

Materials And Methods

Study Cases
Between January 2004 and December 2019, lymphoid neoplasms diagnosed by cytological methods from
specimens of PEs, ascites, and pericardial effusions in our hospital were reviewed. The presence of
lymphoid neoplasms cells in effusions was determined by cytology supplemented by immunocytochemistry
(ICC), cell blocks with special studies, �ow cytometry (FCM), polymerase chain reaction for clonality, and/ or
conventional cytogenetics.

Wright-Giemsa staining and Papanicolaou staining [3, 4] were performed on alcohol-�xed smears and/ or
liquid-based preparation slides. DiffQuik® staining [12] was performed on air-dry slides for some cases.
Haematoxylin-eosin staining was performed on cell block sections. The smears, SurePath® liquid-based
preparation slides and cell block sections were reviewed by two experienced pathologists. Data were
collected on patients and clinical characteristics as well as results from one or multiple ancillary tests. This
investigation was conducted after approval by the institutional review board of the second a�liated
hospital, school of medicine, Zhejiang university.

All the diagnoses were in accordance with the criteria of world health organisation classi�cation of tumours
of haematopoietic and lymphoid Tissue (2017) [13, 14]. For patients who had a previous history of
lymphoid neoplasms, the results helped to con�rm recurrence or transformation to an aggressive subtype.
Cases of primary effusion lymphomas, or cases diagnosed by cytomorphology without support of other
ancillary test �ndings had been excluded in advance.

Flow cytometry analysis
SEs were performed with six-color �ow cytometric analysis, using FACSCalibur �ow cytometer (BD
Biosciences, San Jose, CA, USA) [15]. A panel containing the following �uorescein isothiocyanate, or
phycoerythrin-conjugated monoclonal antibodies was used for diagnosis: CD45, CD34, CD33, CD13, CD117,
CD38, HLA-DR, CD11c, CD5, CD10, CD7, CD123, CD36, CD15, CD4, CD3, MPO, CD14, CD65, CD56, CD41,
CD61, CD64, CD19, CD22, CD138. Cases were considered positive if 20% or more of the cells expressed the
speci�c antigen in the adequate gate. Daily quality control of instruments had been performed to assure
correct results.

Immunocytochemistry (ICC)
ICC was performed on either SurePath preparation slides or cell block sections with the Envision method [5,
16], diaminobenzidine or 3-amino-9-ethylcarbazole was used as the substrate, and the positive cells were
stained brown or red in colour, respectively. The following antibodies were used: MPO, CD3, CD20, CD79a,
CD10, CD5, CD138, BCL-6, BCL-2, MUM-1, MYC, CD99, WT1, CK, Ki-67, EMA, Kappa, Lambda, TdT, calretinin,
and CyclinD1.
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Polymerase Chain Reaction Assays
To detect monoclonal gene rearrangements in immunoglobulin (Ig)H and Igκ, DNA was extracted from
samples, and PCR ampli�cation was performed using the BIOMED-2 primers as previously reported [17, 18].
Appropriate positive, negative, and internal control samples were run with each specimen.

Fluorescence In Situ Hybridization Assays (FISH)
FISH was performed on the cell block or tissue sections as previously reported [19]. Assays were completed
using one or more of the following probes: IGH/BCL2 to detect the t(14;18) (q32;q21.3), IGH/CCND1 to
detect t(11;14)(q13;q32)(dual-color, dual-fusion probes), BCL2, BCL6 and MYC to detect rearrangements
(break-apart probe). The FISH results were analyzed by �uorescence microscopy (BX61; Olympus, Center
Valley, PA, USA). Concurrent controls were run for each of the probes tested.

Statistics
Survival was calculated from the onset of effusions to death using the Kaplan-Meier method. Survival
curves of DLBCL or myeloma in PEs positive and negative groups were compared with the log-rank test. The
skew-distributed data were reported as median and range. Rates were compared with the χ2 test or Fisher's
exact test. P ≤ 0.05 was considered statistically signi�cant. All data were analyzed using the Statistical
Package for the Social Sciences version 16.0 for Windows (SPSS Inc, Chicago, IL).

Results
Patient characteristics

Between January 2004 and December 2019, a total of 6849 specimens of PEs (n = 4167), ascites (n =
1973), and pericardial effusions (n = 349) were analyzed consecutively. 59 (0.86%) patients of lymphoid
neoplasms were diagnosed by SEs , with 41 patients diagnosed by PEs, 12 patients by ascitics, and 6
patients by pericardial effusions. The top three causes were DLBCL (n = 21, 35.6%), myeloma (n = 13,
22.0%), and T-lymphoblastic lymphoma (T-LBL) (n = 5, 8.5%) (Figure 1A).

In the 41 patients of lymphoid neoplasms diagnosed by PEs, DLBCL was the commonest cause, identi�ed in
14 (34.2%), followed by myeloma (n = 11, 26.9%), mucosa-associated lymphoid tissue (MALT) lymphoma (n
= 3, 7.3%), T-LBL (n = 2, 4.9%), NK/T-cell lymphoma (n = 2, 4.9%), burkitt lymphoma (n = 2, 4.9%),
angioimmunoblastic T-cell lymphoma (AITL) (n = 1, 2.4%), small lymphocytic lymphoma (SLL) (n = 1, 2.4%),
mantle cell lymphoma (MCL) (n = 1, 2.4%). In addition, there are three cases of unclassi�able T-lymphoma
(n = 3, 7.3%), and one unclassi�able B-lymphoma (n = 1, 2.4%) (Figure 1B).

In the 12 patients diagnosed by ascitics, DLBCL was the commonest cause, identi�ed in 4 (33.4%), followed
by T-LBL (n = 2, 16.7%), myeloma (n = 1, 8.3%), NK/T-cell lymphoma (n = 1, 8.3%), peripheral T-cell
lymphoma (PTCL) (n = 1, 8.3%), and SLL (n = 1, 8.3%). In addition, there is one case of unclassi�able T-
lymphoma (n = 1, 8.3%) and unclassi�able B-lymphoma (n = 1, 8.3%), respectively (Figure 1C).
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In the six patients diagnosed by pericardial effusion, DLBCL was the commonest cause, identi�ed in three
(50.0%), followed by T-LBL (n = 1, 16.7%), myeloma (n = 1, 16.7%). One case of T-lymphoma was
unclassi�ed (n = 1, 16.6%) (Figure 1D).

Characteristics of DLBCL in PEs

In our series, DLBCL was the most frequently found (n = 21, 35.6%). As most of the cases were from PEs, so
we next focused on the characteristics of DLBCL in PEs (n = 14). It showed that 9 of 14 (64.3%) patients had
a high percentage of immature lymphocytes (>50%) in PEs, and papillary projection of nuclei (13/14, 92.9%),
cytoplasmic or nuclear vacuoles (10/14, 71.4%) were frequently found (Figure 2, Table 1).

Another 25 DLBCL patients without involvement with lymphoma cells in PEs were selected consecutively in
our hospital for comparison. It showed that signi�cant differences of cases with mesothelial cells <20%
(78.6% vs 24.0%, P = 0.002), presence of apoptosis (78.6% vs 8.0%, P = 0.000) , IPI scores ≥3 (92.8% vs
44.0%, P = 0.003), Stage ≥3 (100% vs 48.0%, P = 0.001), bilateral PEs (57.2% vs 24.0%, P = 0.038), and
survival ≤6 months after effusion (81.8% vs 11.1%, P = 0.000) were found between DLBCL in PEs positive
and negative groups (Table 2).

By Kaplan–Meier analysis, it showed that the survival time after effusion in PEs positive group was
signi�cantly shorter than that in PEs negative group (median, 1.23 vs 14.43 months, P = 0.000) (Figure 4).

Characteristics of myeloma in PEs

Myeloma was the second cause (n = 13, 29.3%) of SEs in our series. As most of myeloma were found in PEs
(n = 11), so we also studied the features of myeloma in PEs. It showed that 6 of 11 (54.5%) patients had a
high percentage of plasma cells (>50%) in PEs, but papillary projection of nuclei, cytoplasmic or nuclear
vacuoles were hardly found (Figure 3, Table 3).

Another 18 myeloma patients without involvement with myeloma cells in PEs were selected consecutively in
our hospital for comparison. It showed that signi�cant differences of cases with mesothelial cells <20%
(72.7% vs 16.7%, P = 0.003), presence of apoptosis (72.7% vs 11.1%, P = 0.001), presence of mitoses (81.8%
vs 5.6%, P = 0.000), Calcium >2.6mmol/L (81.8% vs 27.8%, P = 0.005), bilateral PEs (90.9% vs 16.7%, P =
0.000), the median percentage of plasma cells in bone marrow (BM) (76.5% vs 32.0%, P = 0.003), and the
survival after effusion ≤6 months (81.8% vs 11.1%, P = 0.000) were found between myeloma in PEs positive
and negative groups (Table 4 and 5).

By Kaplan–Meier analysis, it showed that the survival time after effusion in PEs positive group was
signi�cantly shorter than that in PEs negative group (median, 1.4 vs 19.2 months, P = 0.029) (Figure 4).

Discussion
SEs occur in a number of malignancies, but lymphoid neoplasms in effusions are still uncommon. Recently,
the data of lymphoid neoplasms in effusions are lacking from many parts of the world. It has been reported
mostly as single case description or in reviews of multiple case reports from different institutions [20-24]. To
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the best of our knowledge, this study is the largest series of lymphoid neoplasms in effusions reported from
China.

In our series, B-cell neoplasms in effusions are more frequently found than T-cell or NK-cell neoplasms,
which is contrast to some reports from Western countries [1,22,23]. The top three lymphoid neoplasms are
DLBCL, myeloma, and T-LBL in order. DLBCL is the most frequently found not only in PEs, but also in ascites
and pericardial effusions. Our hospital is not a specialized hospital but one famous general hospital in the
east of China, so the specimens are unbiased. Nearly two-thirds of our patients with lymphoid neoplasms
are diagnosed by PEs, therefore we pay more attention to the features of DLBCL and myeloma in PEs.

The cytomorphology of DLBCL cells in PEs is variable. Papillary projection of nuclei, cytoplasmic or nuclear
vacuoles, mitoses and apoptosis are present in more than two-thirds of our patients, but these features can
also be easily seen in other lymphomas, such as Burkitt lymphoma, MALT lymphoma [25]. Some DLBCL
cells also present cytomorphologic features similar to undifferentiated carcinoma or sarcoma, the
distinction is that most DLBCL cells distributed separately or scatteredly, rather than nest-like distribution as
carcinoma or sarcoma. No unique morphologic feature of DLBCL cells in PEs is found in our series, and the
correct diagnoses require the combination of cytomorphologic and other ancillary test �ndings.

In our series, IPI scores ≥3 and stage ≥3 are present nearly in all DLBCL patients involved with PEs, and
bilateral PEs are found in more than half of the patients, which indicate the seriousness of this disease.
Contrast to some other reports [4,26], 92.9% cases with effusions are present during tumor course in our
study. BM involvement of DLBCL cells are usually more frequently found than PEs [25], but in our DLBCL
patients with lymphoma cells in PEs, less than one-thirds of patients are found with BM involvement. The
reason is unclear, maybe DLBCL in our patients invade the thoracic cavity more easily. Consistent with Chen
et al [26], the prognosis of our patients with DLBCL in PEs is very poor, with the median survival time of 1.23
months after effusion. RCHOP-like treatment seems to have no signi�cant improvement of survival.

PEs due to plasma cells in�ltration are rare, with approximately 80 cases reported worldwide [8,27,28]. It
may result from extension of adjacent subcutaneous, skeletal, or parenchymal plasmocytomas into the
pleural space [8,13]. The cytomorphology of malignant plasma cells includes nuclear polymorphism,
prominent nucleoli or asynchronous maturation of the nucleus in relation to the cytoplasm, mitoses and
apoptosis, but papillary projection of nuclei, cytoplasmic or nuclear vacuoles are hardly found in our study.
In addition to the help of other ancillary �ndings, the high ratio of immature to mature plasma cells (>1.0)
are very helpful in differentiating reactive from malignant plasma cells in�ltrates.

Our study shows that paraprotein type of IgA (36.4%) and light chain λ (36.4%) are the most frequently
found, in contrast to the IgG predominance reported elsewhere [8,21,28]. The median percentage of plasma
cells in bone marrow is signi�cantly higher in PEs positive group than that in PEs negative group (76.5% vs
32.0%). It has been reported that left-sided PEs caused by myeloma are mostly seen in Western countries
[29,30], but bilateral PEs (90.9%) are more easily found in our study. The prognosis of our patients with
myeloma in PEs is very poor, the median survival time is only 1.4 months after effusion.

http://www.baidu.com/link?url=-C0__ce7p8RGQizxFCt7whSe62zn8pMqiUyet1QAsw3OHzvvXK6kvd9FTIvDOiyiYoPGiQgPBqfLoei5CpnxFzLU5Fbz2Gc1tETpkO7OvyQnlvNMhTSrI16GYaLvEx-p
https://pubmed.ncbi.nlm.nih.gov/?term=Chen+YP&cauthor_id=25873505


Page 7/18

Interestingly, there is an unusual case in our series. A 69 years-old female patient with a right-sided pleural
mass is diagnosed as solitary plasmacytomas with involvement of PEs, no monoclonal immunoglobulin or
skeletal lesions was found. She received �ve courses of local chemotherapy with melphalan and prednisone
by intrapleural injection, followed by two course of cisplatin and dexamethasone. Now the patient is still
alive, with a survival time more than six years. It seems that solitary plasmacytomas with myeloma
in�ltration in PEs has a better prognosis than that of plasma cell myeloma. Due to the rarity of solitary
plasmacytomas involved with PEs, it should be con�rmed with more cases.

In conclusion, we reveal the prevalence of lymphoid neoplasms in SEs from China, and show the clinical
and cytologic characteristics of DLBCL or myeloma involved with PEs. Some differences do exist between
our patients and those from Western countries, and more studies from different ethnic populations should
help to elucidate the features of lymphoid neoplasms in SEs.
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Tables
Table 1. Cytological features of DLBCL cells in pleural effusions (PEs)

Cytological features DLBCL in PEs (+) DLBCL in PEs (-)
n = 14 n = 25

Presence of mitoses 12/14 (85.7%)** 2/25 (8.0%)

Presence of apoptosis 11/14 (78.6%)** 2/25 (8.0%)

Mesothelial cells    

<20% 11/14 (78.6%)** 6/25 (24.0%)

20%~50% 2/14 (14.3%) 9/25 (36.0%)

>50% 1/14 (7.1%)* 10/25 (40.0%)

Immature lymphocytes    

<20% 2/14 (14.3%) NA

20%~50% 3/14 (21.4%) NA

>50% 9/14 (64.3%) NA

papillary projection of nuclei 13/14 (92.9%) NA

cytoplasmic or nuclear vacuoles 10/14 (71.4%) NA

NA, not applicable; (+), positive, (-), negative;
Compared with DLBCL in PEs (-) group, *P < 0.05, ** P < 0.01

Table 2. The clinical and laboratory features of patients with DLBCL cells in pleural effusions
(PEs)
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Clinical and other findings DLBCL in PEs (+)  DLBCL in PEs (-) 

n = 14 n = 25
Sex, male 9/14 (64.3%) 14/25 (56.0%)

Age (median, range), years 62 (23-79) 53 (20-86)

Tumor sites (extranodal) 5/14 (35.7%) 7/25 (28.0%)

LDH >248U/L  14/14 (100%) 23/25 (92.0%)

MYC rearrangement 4/10 (40.0%) 3/19 (15.8%)

Bcl-6 rearrangement 2/10 (20.0%) 3/19 (15.8%)

Bcl-2 rearrangement 1/10 (10.0%) 0/19

IPI scores ≥3  13/14 (92.8%)** 11/25 (44.0%)

Stage ≥3  14/14 (100%)** 12/25 (48.0%)

BM involvement 3/13 (23.1%) 3/23 (13.0%)

Cell of origin GC  3/14 (21.4%) 9/25 (36.0%)

Effusion    

at diagnosis  1/14 (7.1%) 1/25 (4.0%)

during tumor course 13/14 (92.9%) 24/25 (96.0%)

Location of PEs    

left 5/14 (35.7%) 8/25 (32.0%)

right 1/14 (7.1%)* 11/25 (44.0%)

bilateral 8/14 (57.2%)* 6/25 (24.0%)

RCHOP-like treatment 6/14 (42.9%) 12/25 (48.0%)

Survival after effusion    

≤6 months  11/14 (78.6%)** 3/25 (12.0%)

6~12 months 1/14 (7.1%) 6/25 (24.0%)

≥12 months 2/14 (14.3%)** 16/25 (64.0%)

(+), positive; (-), negative;
Compared with DLBCL in PEs (-) group, *P < 0.05, ** P < 0.01

Table 3. Cytological features of myeloma cells in pleural effusions (PEs)
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Cytological features Myeloma in PEs (+) Myeloma in PEs (-)
n = 11 n = 18

Presence of mitoses 9/11 (81.8%)** 1/18 (5.6%)

Presence of apoptosis 8/11 (72.7%)** 2/18 (11.1%)

Mesothelial cells    

<20% 8/11 (72.7%)** 3/18 (16.7%)

20%~50% 2/11 (18.2%) 6/18 (33.3%)

>50% 1/11 (9.1%)* 9/18 (50.0%)

Plasma cells (total)    
<20% 2/11 (18.2%) NA

20%~50% 3/11 (27.3%) NA

>50% 6/11 (54.5%) NA

papillary projection of nuclei 1/11 (9.1%) NA

cytoplasmic or nuclear vacuoles 0 NA

ratio of immature to mature plasma cells >1.0  10/11 (90.9%) NA

NA, not applicable; (+), positive; (-), negative;
Compared with myeloma in PEs (-) group,*P < 0.05, ** P < 0.01 
 

Table 4. The laboratory findings of myeloma patients with pleural effusions (PEs)
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Laboratory findings Myeloma in PEs (+)  Myeloma in PEs (-) 

n = 11 n = 18
Paraprotein type     

IgG 2/11 (18.2%) 8/18 (44.4%)

IgA 4/11 (36.4%) 5/18 (27.8%)

IgD 0 1/18 (5.6%)

IgM 0 0

light chain κ 0 0

light chain λ 4/11 (36.4%) 4/18 (22.2%)

none 1/11 (9.0%) 0

Creatinine>88.0 μmol/L 6/11 (54.5%) 4/18 (22.2%)

Calcium >2.6mmol/L 9/11 (81.8%)** 5/18 (27.8%)

β2-microglobulin >3.0mg/L 8/11 (72.7%) 12/18 (66.7%)
Bone marrow plasma cells (median, range)% 76.5(1.5, 94.0)** 32.0 (0.5, 92.0)

Abnormal genetics testing G-banded karyotype 5/11 (45.5%) 3/18 (16.7%)

(+), positive; (-), negative;
Compared with myeloma in PEs (-) group, *P < 0.05, ** P < 0.01

Table 5. The clinical features of patients with myeloma cells in pleural effusions (PEs)
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Clinical findings Myeloma in PEs (+)  Myeloma in PEs (-)
n = 11 n = 18

Diagnosis    
Plasma cell myeloma 10/11 (90.9%) 18/18 (100%)
Solitary myeloma 1/11 (9.1%) 0

Sex, male 8/11 (72.7%) 10/18 (55.5%)
Age (median, range), year 67 (46, 84) 58 (42, 89)
ISS stage      

I 1/11 (9.1%) 2/18 (11.1%)
II 2/11 (18.2%) 5/18 (27.8%)
III 8/11 (72.7%) 11/18 (61.1%)

Effusion    
at diagnosis 2/11 (18.2%) 0
during tumor course 9/11 (81.8%) 18/18 (100%)

Location of PEs    
left 0 6/18 (33.3%)
right 1/11 (9.1%)* 9/18 (50.0%)
bilateral 10/11 (90.9%)** 3/18 (16.7%)

Treatment with bortezomib containing regimens  6/11 (42.9%) 12/18 (48.0%)
Survival after effusion    

≤6 months 9/11 (81.8%)** 2/18 (11.1%)
6~12 months 1/11 (9.1%) 4/18 (22.2%)
≥12 months 1/11 (9.1%)** 12/18 (66.7%)

(+), positive; (-), negative;
Compared with myeloma in PEs (-) group, *P < 0.05, ** P < 0.01

Figures
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Figure 1

The prevalence of lymphoid neoplasms in serous effusions (SEs). A total of 59 patients of lymphoid
neoplasms were diagnosed by SEs, the top three causes were diffuse large B-cell lymphoma (DLBCL) (n =
21), myeloma (n = 13), and T-lymphoblastic lymphoma (T-LBL) (n = 5) (A). 41 patients of lymphoid
neoplasms were diagnosed by pleural effusions, the top three causes were DLBCL (n = 14), myeloma (n =
11), and mucosa-associated lymphoid tissue (MALT) lymphoma (n = 3) (B). 12 patients were diagnosed by
ascitics, the top three causes were DLBCL (n = 4), T-LBL (n = 2) and myeloma (n = 1) (C). Six patients were
diagnosed by pericardial effusion, the top three causes were DLBCL (n = 3), T-LBL (n = 1), and myeloma (n =
1) (D).
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Figure 2

The cytomorphologic features of diffuse large B-cell lymphoma (DLBCL) cells in pleural effusions (PEs).
Cytoplasmic or nuclear vacuoles, papillary projection of nuclei, and mitoses of DLBCL cells were easily
found in PEs (A, Wright-Giemsa stain, × 1000). Sometimes DLBCL cell presented cytomorphologic features
similar to undifferentiated carcinoma or sarcoma (B, Wright-Giemsa stain, × 1000). Liquid-based preparation
(ThinPrep) showed the predominance of immature lymphocytes (C, papanicolaou stain, × 400). Cell block
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sections showed clusters of immature lymphocytes D, haematoxylin and eosin stain, × 400). The DLBCL
cells were strong positive of CD20 (E), and CD79a (F) (ICC stain, × 400).

Figure 3

The cytomorphologic features of myeloma cells in pleural effusions (PEs). In PEs involved with myeloma,
immature plasma cells were more frequently found, and nuclear polymorphism, mitoses and apoptosis were
easily found (A-B, Wright-Giemsa stain, × 1000). Liquid-based preparation (ThinPrep) showed the
predominance of plasma cells (C, haematoxylin and eosin stain, × 400). Cell block section showed clusters
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of plasma cells (D, haematoxylin and eosin stain, × 400). The myeloma cells were strong positive of CD138
(E) and lambda (F) (ICC stain, × 400).

Figure 4

Survival analysis of diffuse large B-cell lymphoma (DLBCL) and myeloma after effusion. By Kaplan–Meier
analysis, it showed that the survival time of DLBCL patients after effusion in pleural effusions positive
group was signi�cantly shorter than that in PEs negative group (median, 1.23 vs 14.43 months, P = 0.000)
(A), and the survival time of myeloma after effusion in PEs positive group was signi�cantly shorter than that
in PEs negative group (median, 1.4 vs 19.2 months, P = 0.029) (B).


