
Vol.:(0123456789)1 3

International Journal of Hematology 
https://doi.org/10.1007/s12185-022-03449-y

CASE REPORT

Spontaneous regression of dasatinib‑related primary effusion 
lymphoma‑like lymphoma

Kenta Hayashino1 · Yusuke Meguri1  · Ryouya Yukawa1 · Aya Komura1 · Makoto Nakamura1 · Chikamasa Yoshida1 · 
Kazuhiko Yamamoto1 · Wakako Oda2 · Kenji Imajo1

Received: 23 May 2022 / Revised: 26 August 2022 / Accepted: 26 August 2022 
© Japanese Society of Hematology 2022

Abstract
Primary effusion lymphoma-like lymphoma (PEL-LL) shows a unique clinical presentation, characterized by lymphomatous 
effusions in the body cavities. PEL-LL may be associated with hepatitis C virus infections and fluid overload states; and owing 
to its rarity, no standard therapies have been established. We report a case of a 55-year-old woman who developed PEL-LL 
during treatment with dasatinib, for chronic myeloid leukemia (CML). She presented to our hospital with dyspnea lasting 
for approximately a month and showed pericardial and bilateral pleural effusions. The pericardial effusion was exudative, 
and cytopathological and immunophenotypic examinations showed numerous CD 20-positive, large atypical lymphoid cells, 
which were also positive for the Epstein-Barr virus gene. No evidence of lymphadenopathy or bone marrow infiltration was 
found. We diagnosed PEL-LL, immediately discontinued dasatinib, and performed continuous drainage of the pericardial 
effusions. Complete response was achieved, and remission was maintained for 15 months. Two months after discontinuation 
of dasatinib, she was administered imatinib and a deep molecular response for the CML was maintained. PEL-LL occurring 
during dasatinib treatment is rare. We compared the results of previous reports with this case, and found that early diagnosis 
of PEL-LL, discontinuation of dasatinib, and sufficient drainage can improve the prognosis of PEL-LL.
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Introduction

Primary effusion lymphoma (PEL) is a rare non-Hodgkin’s 
lymphoma that shows unique clinical presentations such 
as lymphomatous effusions in the pericardium, pleura, 
and peritoneum without a primary tumor mass. It is also 
characterized by infection with human herpesvirus type-8 
(HHV-8) [1, 2]. On the other hand, HHV-8-negative 
effusion-based lymphoma is classified as PEL-like 
lymphoma (PEL-LL). Patients with PEL-LL are generally 
older and have a better prognosis than those with PEL [3–6]. 
Previous reports have shown that PEL-LL may be associated 
with hepatitis C virus (HCV) infection and fluid overload 

states such as cirrhosis, heart failure, and protein-losing 
enteropathy [5, 7].

Dasatinib is a multiple tyrosine kinases inhibitor, 
including BCR-ABL, platelet-derived growth factor receptor 
(PDGFR)-β, c-KIT, SRC, and others. It is specifically 
effective in BCR-ABL-driven diseases such as chronic 
myeloid leukemia (CML) and acute lymphoblastic leukemia 
[8, 9]. Pleural and pericardial effusions are common adverse 
events in patients undergoing dasatinib treatment. The 
patients are managed by dose interruption, dose reduction, 
and diuretic and steroid administration [10–12].

PEL-LL during dasatinib treatment is very rare, with 
only four cases reported previously [13–15]. Herein, we 
present the case of a 55-year-old woman who was diagnosed 
with PEL-LL during treatment of CML with dasatinib and 
achieved complete remission by continuous drainage alone. 
The cases reported in literature showed clinical courses 
different from our case; therefore, we reviewed them and 
discussed their clinical characteristics.
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Case

A 55-year-old woman presented to our hospital with leu-
kocytosis. She was diagnosed with CML in June 2019 and 
treated with dasatinib (70 mg/day). Mild bilateral pleural 
effusion was observed in August 2019. She received diu-
retics without thoracentesis, and the bilateral pleural effu-
sion promptly disappeared. She achieved a deep molecular 
response (DMR) in January 2020.

In October 2020, she presented to the emergency room 
after experiencing dyspnea on exertion for one month. 
Physical examination revealed sinus tachycardia, hypoxia 
(oxygen saturation, 93% in air), and lower leg edema. 
Chest radiography and computed tomography (CT) 
revealed pericardial and bilateral pleural effusion (Fig. 1A, 
B). Lymphadenopathy was not observed. Transthoracic 
echocardiography (TTE) revealed massive pericardial 
effusion and right ventricular diastolic collapse. Laboratory 
examination showed slightly elevated lactate dehydrogenase 
(LDH) levels (268 U/L), but the soluble interleukin-2 
receptor levels were within the normal range (373 U/mL). 
Polymerase chain reaction (PCR) tests for serum hepatitis 
B virus, HCV, human immunodeficiency virus, and HHV-8 
showed negative results. IgM and IgG anti-viral capsid 

antigen titers were consistent with previous infection. 
The patient still maintained the DMR for CML treatment. 
Subsequently, pericardiocentesis showed a bloody and 
exudative pericardial effusion. The LDH and adenosine 
deaminase levels in the pericardial effusion were elevated 
to 4833 U/L and 169 U/L, respectively. Cytopathological 
examination showed numerous large atypical lymphoid cells, 
which were immunohistochemically positive for CD20, 
Epstein-Barr encoding region (EBER), and the kappa chain, 
and mildly positive for TP53.The Ki-67 proliferation index 
was high (Fig. 2A–C). Upon performing PCR, malignant 
cells showed a rearrangement in the immunoglobulin heavy 
(IgH) chain genes. No lymphoma cells were found in the 
peripheral blood or bone marrow. Based on these findings, 
the patient was diagnosed with PEL-LL.

The patient discontinued dasatinib and underwent 
continuous pericardial drainage for 4 days. TTE revealed 
that the pericardial effusion had almost disappeared the 
following day. Dyspnea on exertion and lower leg edema 
improved; chest radiography showed that bilateral pleural 
effusion had disappeared without drainage; and the 
patient was discharged on the sixth day after admission. 
In November 2020, whole-body positron emission 
tomography-CT showed a complete metabolic response for 

Fig. 1  A Chest radiograph and 
B CT scan at admission. C The 
most recent chest radiograph 
(July, 2021)
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the PEL-LL. Imatinib was started in December 2020, and 
the DMR for CML treatment was maintained in April 2022, 
without relapse of PEL-LL (Fig. 1C).

Discussion

The findings of this case suggest that immediate discon-
tinuation of dasatinib and continuous drainage could be an 
effective treatment for PEL-LL. In addition, pleural and peri-
cardial effusions related to dasatinib could induce PEL-LL.

To the best of our knowledge, only four cases have 
reported a diagnosis of PEL-LL in patients showing effusions 

following dasatinib treatment for CML (Table 1) [13–15]. 
EBER was positive only in one case (case 3). In three cases 
(cases 1–3) treatment with dasatinib was continued for more 
than 1 year prior to effusion appearance. In one case (case 4), 
PEL-LL was incidentally diagnosed during thoracoscopic 
surgery for lung cancer, and the disease duration of PEL-LL 
was not described. The patients in cases 1 and 3 were treated 
with systemic chemotherapy resulting in complete response 
and complete metabolic response, respectively. However, in 
cases 2 and 4, the patients were treated with only drainage 
and steroids, resulting in relapse. The patient in case 4 died 
due to coronavirus disease 2019 pneumonia during treatment 
for relapsed PEL-LL. The patient in case 1 achieved DMR 
before tyrosine kinase inhibitors (TKIs) discontinuation and 
lost major molecular response for CML during treatment 
of PEL-LL. In contrast, in cases 3 and 4, the withdrawal 
period of TKIs was short and DMR was maintained after 
the treatment of PEL-LL.

Our case showed two primary differences from the pre-
vious cases. First, our patient was treated with continuous 
drainage for 4 days until the absence of pericardial effusion 
was confirmed. Some studies have reported that PEL-LL is 
treated successfully with drainage alone [16–19]. In these 
cases, three patients received continuous drainage similar to 
the patient in our case [16, 17]. These reports suggest that 
continuous drainage would lead to a sufficient reduction in 
lymphoma cells. PEL-LL is often diagnosed in older indi-
viduals; therefore, treatment with drainage alone is advan-
tageous in terms of fewer complications. Second, dasatinib 
was immediately discontinued in our patient because she 
experienced dyspnea and pericardial effusion. Early diag-
nosis of PEL-LL and immediate withdrawal of dasatinib 
can improve the prognosis for PEL-LL and reduce the time 
required to restart TKIs, leading to a good prognosis for 
CML.

The mechanism underlying the onset of PEL-LL 
induced by dasatinib treatment remains unclear. Pleural 
and pericardial effusions are common dasatinib-associated 
adverse events. Some studies have reported that these 
adverse events may occur through the inhibition of PDGFR-β 
[20, 21]. 2 reports have suggested a relationship between 
PEL-LL and fluid overload [5, 6]. In this case, fluid overload 
caused by dasatinib might have led to the development of 
PEL-LL. Next, in this case, immunostaining revealed that 
the lymphoma cells were positive for EBER. Epstein-Barr 
virus (EBV) latent infection contributes to EBV-mediated 
B cell transformation and lymphomagenesis [22]. Although 
large atypical lymphoid cells that were positive for CD20 
and EBER disappeared only by drainage, these cells were 
also positive for IgH rearrangement and immunoglobulin 
light-chain restriction, and we thus diagnosed with PEL-LL 
based on their clonality. Dasatinib has been shown to 
suppress effector memory T-cell function in vitro [23, 24], 

Fig. 2  Cytopathological and immunophenotypic examination of 
pericardial effusion cell blocks. A Hematoxylin–eosin staining B CD 
20 C Epstein-Barr encoding region



 K. Hayashino et al.

1 3

Ta
bl

e 
1 

 P
re

vi
ou

s a
nd

 c
ur

re
nt

 c
as

es
 o

f p
rim

ar
y 

eff
us

io
n 

ly
m

ph
om

a-
lik

e 
ly

m
ph

om
a 

fo
llo

w
in

g 
da

sa
tin

ib
 th

er
ap

y

C
M
L 

C
hr

on
ic

 m
ye

lo
id

 l
eu

ke
m

ia
; 
R-
C
H
O
P 

R
itu

xi
m

ab
, c

yc
lo

ph
os

ph
am

id
e,

 v
in

cr
ist

in
e,

 d
ox

or
ub

ic
in

, a
nd

 p
re

dn
is

ol
on

e;
 R
-C
VP

 R
itu

xi
m

ab
, c

yc
lo

ph
os

ph
am

id
e,

 v
in

cr
ist

in
e,

 a
nd

 p
re

dn
is

ol
on

e;
 

C
M
R 

C
om

pl
et

e 
m

et
ab

ol
ic

 re
sp

on
se

; M
M
R 

M
aj

or
 m

ol
ec

ul
ar

 re
sp

on
se

; D
M
R 

D
ee

p 
m

ol
ec

ul
ar

 re
sp

on
se

; N
D

 N
ot

 d
on

e 
or

 n
ot

 d
es

cr
ib

ed
; C

ov
id
-1
9 

C
or

on
av

iru
s d

is
ea

se
 2

01
9

C
as

e
Re

fe
re

nc
e

A
ge

/s
ex

C
om

pl
ic

at
io

n
Im

m
un

op
he

no
ty

pe
Si

te
M

on
th

s f
ro

m
 

da
ta

si
ni

b 
in

iti
at

io
n 

to
 e

ffu
si

on
 a

pp
ea

r-
an

ce

M
on

th
s f

ro
m

 
da

sa
tin

ib
 te

rm
in

a-
tio

n 
to

 e
ffu

si
on

 
ap

pe
ar

an
ce

Tr
ea

tm
en

t
O

ut
co

m
e 

of
 P

EL
-L

L 
fo

r t
re

at
-

m
en

t

O
ut

co
m

e 
of

 C
M

L 
af

te
r t

re
at

m
en

t o
f 

PE
L-

LL

1
[1

3]
69

/M
C

M
L 

C
er

eb
ra

l 
in

fr
ac

tio
n

C
D

20
, C

D
79

a,
 

C
D

99
, B

C
L-

2,
 

B
C

L-
6,

 M
U

M
-1

Pl
eu

ra
l e

ffu
si

on
12

12
R-

C
H

O
P 

× 
2,

 
R-

C
V

P 
× 

3
C

M
R

Lo
st 

M
M

R

2
[1

4]
56

/F
C

M
L

C
D

20
, C

D
79

a,
 

C
D

13
8,

 B
C

L-
2

Pl
eu

ra
l e

ffu
si

on
45

16
D

ra
in

ag
e,

 st
er

oi
ds

Re
la

ps
e

N
D

3
[1

5]
69

/M
C

M
L 

H
yp

er
te

ns
io

n
C

D
20

, C
D

79
a,

 
PA

X
-5

, E
B

ER
Pl

eu
ra

l e
ffu

si
on

84
84

R
itu

xi
m

ab
 ×

 6
C

R
D

M
R

4
[1

5]
69

/M
C

M
L 

C
er

eb
ra

l 
in

fr
ac

tio
n

C
D

20
, C

D
79

a,
 

PA
X

-5
Pl

eu
ra

l e
ffu

si
on

N
D

N
D

D
ra

in
ag

e
Re

la
ps

e 
D

ie
d 

du
e 

to
 

CO
V

ID
-

19

D
M

R

5
Pr

es
en

t c
as

e
55

/F
C

M
L

C
D

20
, E

B
ER

Pe
ric

ar
di

al
 e

ffu
si

on
15

1
C

on
tin

uo
us

 d
ra

in
-

ag
e 

fo
r 4

 d
ay

s
C

M
R

D
M

R



Spontaneous regression of dasatinib-related primary effusion lymphoma-like lymphoma  

1 3

and some reports have described EBV activation and the 
development of lymphoproliferative disorder (LPD) during 
treatment with dasatinib [25, 26]. The immunosuppression 
caused by dasatinib may lead to the development of EBV-
positive PEL-LL-like LPD. In addition, some studies have 
reported that effusion-related dasatinib has an immune-
related pathogenesis based on the high lymphocyte count 
in pleural fluid, lymphocytic infiltration in pleural biopsy, 
lymphoproliferation in peripheral blood, and response to 
steroids [27, 28]. Localized immunosuppression induced by 
chronic inflammatory stimulation has the potential to cause 
growth of EBV-infected B cells [29]. In this case, immune-
related pericardial effusion might have caused chronic 
inflammation, localized immunodepression, and growth of 
EBV-infected B cells, resulting in PEL-LL.

Dasatinib-related pleural and pericardial effusion were 
often improved by reduction of dasatinib and administration 
of diuretics and steroids. When repeated pleural and pericar-
dial effusion are observed during dasatinib treatment, PEL-
LL should be considered as a differential diagnosis. When 
thoracentesis is performed, it is important to confirm the 
results of cytological and immunophenotypic examinations. 
Early diagnosis of PEL-LL, discontinuation of dasatinib, 
and sufficient drainage could improve the prognosis of both 
PEL-LL and CML, as noted in our patient. More cases and 
data are needed to understand the mechanisms and risks of 
PEL-LL onset during dasatinib.
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