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Abstract

Background: Eosinophilic pleural effusion (EPE) is a distinct entity among pleural effusions, but its diagnostic and
prognostic significance is still controversial. This study aimed to evaluate the incidence and aetiological distribution of
EPE in our institution and to assess the relationship between EPE and malignancy and other underlying diseases and
the relevance of the percentage of eosinophils and other laboratory parameters.

Methods: A retrospective study was conducted by reviewing the medical records of 252 patients with PE from Sep-
tember 2017 to January 2021.

Results: EPE was found in 34 (13.49%) out of 252 patients. There were 20 (58.82%) males and 14 (41.18%) females

in the EPE group. The mean percentage of eosinophils in EPE (21.7%, range (10.0-67.5%)) was significantly higher
than the percentage of eosinophils in peripheral blood (5.65%, range (0-34.60%); p < 0.05). The most common cause
of EPE was malignant disease (52.94%), followed by idiopathy (14.71%), parasites (8.82%), pneumonia (8.82%) and
others (14.71%). Comparative analysis of patients with malignant versus nonmalignant EPE showed that patients with
malignant EPE were significantly older, and had a lower white blood cell (WBC) count in the pleural fluid (1.8 vs 4.7
cells x 10%/L, p< 0.05). However, the percentage of eosinophils in PE was not significantly different between malig-
nant EPE and nonmalignant EPE (p =0.66). There was no correlation between the percentage of eosinophils in PE and
peripheral blood (r=0.29; p=0.09).

Conclusions: Malignant disease ranks as the leading cause of EPE. The presence of EPE should not be considered as
a predictive factor of benign conditions. Pleural parasitic infestation (PPI) should be emphasized in areas with a high
incidence of parasitic disease.
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Background

Eosinophilic pleural effusion (EPE) was first described
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(bacteria, fungi, mycobacteria, parasites), malignancies,
autoimmune diseases, drug reactions, pulmonary embo-
lism, chest trauma, asbestos exposure and many others
[2-5]. Early studies reported that air/blood was the most
common cause of EPE (29%), and it was once believed
that the finding of pleural fluid eosinophilia in an exu-
dative effusion considerably reduced the probability of
malignancy and conversely increased the likelihood of
an underlying benign disorder [2—5]. However, current
studies, performed in the last 2 decades, have confirmed
that malignancy accounts for 22.7- 40.1% of EPEs and is
the most common aetiology of EPEs [4-9]. This dispar-
ity could probably be explained by different study popu-
lations, and the various disease spectra of EPEs were a
reflection of the populations studied [5].

Due to the rarity of EPE, our knowledge of this phe-
nomenon is based on small series and case reports until
now. We are aware of no related report in China. We
performed an analysis of a series of samples of PE in our
institution. This study aimed to investigate the incidence,
aetiology and epidemic characteristics of EPE in our
institution.

Methods

Study design and setting

A retrospective study of patients with PE was performed
at a dedicated respiratory centre (State Key Laboratory
of Respiratory Disease and China Clinical Research Cen-
tre of Respiratory Disease, Guangzhou Institute of Res-
piratory Disease, Guangzhou) between September 2017
and January 2021. The study design and protocol were
approved by the Ethics Committee of the First Affiliated
Hospital of Guangzhou Medical University, and the study
was conducted in accordance with the 1964 Declara-
tion of Helsinki and its later amendments. Approval for
a waiver of informed consent for the study was obtained
from the Institutional Review Board of Guangzhou Med-
ical University.

Patients
The available data for a total of 252 patients with PE were
reviewed retrospectively.

The inclusion criteria for patients with EPE were pleu-
ral fluid containing > 10% of eosinophils.

The inclusion criteria for patients with tuberculous
pleural effusion (TPE) were as follows: (1) chronic gran-
ulomatous inflammation in pleural tissue; (2) a clinical
response to anti-tuberculosis treatment; and (3) no pleu-
ral effusion or only a small amount observed in chest
ultrasound examinations over a 12-month follow up
period.

The criteria of MPE (malignant pleural effusion) were:
(1) a positive pleural fluid cytology and/or positive
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histology of pleural biopsy (proven malignant effusion);
or (2) a known malignant disease, after the exclusion of
alternative causes of PE (probable malignant effusion) [7].

The criteria for inclusion of patients with PPE (par-
apneumonic effusion) were as follows: (1) exudative
effusions associated with bacterial pneumonia, lung
abscesses, or bronchiectasis; (2) absence of Mycobacte-
rium tuberculosis (MTB) in pleural fluid obtained from
serial thoracentesis procedures; (3) pathological mani-
festations of inflammatory pleuritis, pleural fibrosis and
plaques, or chronic empyema, without evidence of MTB;
and (4) remission and recovery for at least 3 months at
follow-up visits after antibiotic treatment.

The inclusion criteria for enrolment of patients with
PPI (pleural parasitic infestation): (1) parasite exposure;
(2) immunoserologic test result for a parasite-specific
antibody, and/or on the detection of characteristic para-
site eggs (in the pleural effusion, sputum, bronchial wash-
ing fluid, lung biopsy specimens or stool); (3) patients
with presumptive diagnosis of PPIs who were responsive
to antiparasitic treatment and were followed up for up to
15 months.

CTDs (Connective tissue diseases) were diagnosed in
patients with a known specific CTD after the exclusion of
other causes of PE.

HRPE (heart related pleural effusion) was identified in
patients with definite heart disease followed by exclusion
of other causes of PE.

The aetiology of PE was established based on the
medical history, physical examination, imaging studies,
laboratory findings and pleural fluid and pleural biopsy
examination results. Almost all cases of idiopathic eosin-
ophilic pleural effusions (IEPE) had sufficient follow-up
periods to exclude malignancy or tuberculosis (more
than 1 year).

Statistical analysis

Continuous variables are presented as the median and
range or the mean and standard deviation, and qualita-
tive variables are presented as the number and percent-
age. Intergroup differences were analysed statistically
using SPSS® 19.0 (SPSS Inc., Chicago, IL, USA). The
Mann—Whitney test or Chi-square test was used for
comparisons of the test results. Significance for statistical
analyses was set at p <0.05.

Results

Patient characteristics

EPE was found in 34 (13.49%) out of 252 patients. There
were 20 (58.82%) males and 14 (41.18%) females in the
EPE group, and the male to female ratio of nearly 1.43:1
was lower than that for all patients with PE seen during
the study period (1.8:1). The mean age of patients in the
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EPE group was 56.41+15.3 years (range 25—88 yreas).
Their clinical characteristics are shown in Table 1. The
symptoms presented by the patients included dry cough,
shortness of breath, fever, chest pain, and sputum. The
duration of complaints ranged from 2 days to more
than 2 years. Twenty-seven (79.41%) patients had uni-
lateral PE: 16 (59.26%) left-sided and 11 (40.74%) right-
sided. Bilateral PEs were found in 5 (14.71%) patients,
and polyserositis occurred in 2 (5.88%) patients. Thirty-
three (97.06%) EPEs were identified as exudates, and one
(2.94%) was identified as a transudate.

Laboratory findings

The mean percentage of eosinophils in EPE (21.7%, range
(10.0-67.5%)) was significantly higher than the percent-
age of eosinophils in peripheral blood (5.65%, range
(0-34.60%); p<0.05). The mean of eosinophil count
in the pleural fluid (942.4 (11.8-8682.5) cells x 10°/L)
was also higher than that in peripheral blood (514.7
(0-5778.0) cells x 10°/L, p<0.05). The distribution of
eosinophil percentage in patients with EPE is shown in
Fig. 1. Patients with less than 20% eosinophils accounted
for 64.7% of patients with EPE. In 14.7% of patients with
EPE, the percentage of eosinophils was greater than 30%.
When eosinophilic and noneosinophilic effusions were
compared, there were significant differences in the num-
ber of eosinophils in peripheral blood, the amount of
WBCs and the level of adenosine deaminase (ADA) in
effusions (Table 2).

Aetiology of EPE

The aetiological distribution of EPEs is exhibited in
Tablel. The most common cause of EPE was malignant
disease (52.94%) followed by IEPE (14.71%), PPI (8.82%),
PPE (8.82%) and others (14.71%). Lung adenocarcinoma
accounted for more than half of all MEPE (14, 77.78%).
The other malignancies were pancreatic cancer, hepatic
epithelioid haemangioendothelioma, lung squamous
cell carcinoma, and colorectal cancer. In 14.71% of
patients diagnosed with IEPE, the origin of EPE remained
unknown after extensive evaluation, including pleural
biopsy. The quantity of their pleural effusion was small
and did not relapse after the first thoracentesis. None
of these patients had an exposure history to asbestos or
drugs known to lead to EPE.

Among the 5 patients with PPIs, 2 had a history of
raw fish ingestion or raw freshwater crab ingestion. The
other 3 patients did not report an exposure history. IgG
antibodies against Paragonimus westermani were found
in the serum of 3 patients. Echinococcus granulosus and
Taenia solium specific antibodies were detected in the
blood samples of 2 other individuals. The diagnosis of
PPI was suspected and the patients were treated with
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antiparasitic agents. All of them recovered, and no recur-
rences were observed by follow-up.

When eosinophilic and noneosinophilic effusions were
compared, the prevalence of PPI and IPE appeared higher
in EPE than in non-EPE. The occurrence of other causes,
including PPE and MPE, was similar in the two groups
(Table 3).

Pleural fluid eosinophilia and malignancy

Comparative analysis of patients with malignant versus
nonmalignant EPE showed that patients with malignant
EPE were significantly older and had a smaller WBC
count in the pleural fluid (1.8 vs 4.7 cells x 10°/L, P<0.05)
(Table 4). However, the percentage of eosinophils in PE
was not significantly different between malignant EPE
and nonmalignant EPE (p =0.66).

Pleural fluid eosinophilia and other laboratory parameters
In EPE, there was a positive correlation between the
percentage of eosinophils and ADA in PE (r=0.383
p=0.025), and a reverse correlation between eosinophils
and lactate dehydrogenase (LDH) in PE (r=-—0.396,
p=0.021). There was a significant correlation between
the percentage of eosinophils in peripheral blood and
WBC count in PE (r=0.453, p=0.007). However, there
was no correlation between the percentage of eosinophils
in PE and peripheral blood (r=0.29; p=0.09). There
were no noteworthy relationships between eosinophils
in PE and other laboratory parameters. There was no sig-
nificant difference between cases of EPE with peripheral
eosinophilia and those with normal peripheral eosinophil
count (Table 4).

Discussion

This study included 252 patients with PE diagnosed at a
respiratory health research institution, and 34 patients
were confirmed to have EPE. To our knowledge, this
study represents the largest single study group in our
country. Patients with EPE accounted for 13.49% (34/252)
of all patients with PE. The percentages were similar
to those in previous studies, which reported 12.6% [4]
and 10% [2], but higher than those in two other studies,
which indicated 5-8% [2] and 7.2% [7]. However, Chu FY
found that the morbidity of EPE was only 2.9% [6]. The
discrepancy may be attributed to different populations,
epidemic characteristics, test methods or the timing of
pleural fluid collection. The age of patients with EPE is
similar to that in previous reports. The ratio of males to
females among EPE patients was 1.43:1, which was lower
than the 2:1 ratio reported in previous literature [7]. The
higher occurrence of PE in males than in females may
explain the ratio of males to females among EPE patients.



Page 4 of 9

(2021) 21:402

Li et al. BMC Pulmonary Medicine

IdW 160 €79 [4%% €6c 9Ll S6191C 0€9 Ll 80 8L 06 E! JASTI 3

IdN 90 L6V L6 024 60¢ SleTL §e 0 90 Sl arr W 44

IdN 68’1 8'1s €82 '8 S9¢ [4741 oLe [44 S0 90 ce E| 95 It

3IdN 0% 6'Ct 108 (0% [4%4 000€ SolL L'l 1’0 ol ¥9 W 9/ 0t

IdW L6001 0¢s 143 (44 /443 000'0C€ 0Ll Sy €0 gl 56 E| /9 6¢

3IdN [T 4% 1444 0¢€ LT 160L 00l 0 0 a4 88 E| S5 8¢

IdW 6€/1 6'€S vl 0/ Sle £8/S Sl 90 0 60 9 W 19 /T

IdW 760 oy 6LS [44 1444 ¥59'SC Syl 0 4] L 'S E| 65 9¢

IdN 09¢ 6'C8l 09 9L 8l 658¢ Gel ol 1'0 6l vie W 18 ST

IdW orece (9474 LSS 8L oLe ¢S0S gec 70 L1'0 'L 8vlL W 85 ¥¢

IdN 0£68¢ 90v S'L 3 741 99¢'el S0l gl 4] L'l 61 E! /AR X4

IdN 0S8¢ ey 404 €e €99 LSét 0¢l 60 0 SC 98 W 88 ¢

3IdWN 0/80¢ £09 08'S 474 €0t €/5¢ gl 1’0 0 cl 89 4 AT

IdW S8 L'€S ¥€9 A 4513 4474 9Ll €l €0 'L 89 W St 0¢

IdN r0'6¥ se 66'G '€ 9ce 6l oLt €0 gl 'l Ll N v/ 6l

IdW 0ceol 414 999 €01 [4va 61€G1 0SS L'l L €C 66 W L5 8l

IdW ocsyl G'6e L9 cel vl 6€€C Gec e 1’0 60 6 W 0L /L

wsljoquia

Areuousjng 80C v'ee €9 8¢ Lt s81'0c 9Ll 144 0 90 [ N 0L 9l

XeloylowseH €51 WAS St/ 8l 06 8€/'986'C §'se €0 0 'l s W 99 Gl

34-al> [4! 8'8¢ 8Y'S 1’0 oLl 981 €5l 80 1’0 90 9L E €€ vl

3d-YH (91 S/ 069 L'c 0¢l 18SY /AT Y0 0 Sl 9 4 €8 €l

3dL 8ll ¥'es 89'G LYy 895 88L% 8¢l 9¢ 1’0 60 1’8 N 9 <l

3dd Sl'e 6'€e 08 L] Sl ££9S [44)! 4 0 S0 oYl E JASR

Jdd Sl €S S¥'S 59 S9¢ [434} §'/9 6CL L0 144 L6 N S¢ 0l

3dd 560 96l 19'S 70 Ly 4574 5oy 99 €0 ¥l LS E! Se 6

3dl or'e 8'¢e ory 661 1454 €851 el S'S 80 'L 70l 4 6 8

3dl 19¢C ve 6T 0zl Lce 6YS 681 144 €0 Sl L8 4 (4T

3dl Pe'e ey 78 00¢ veC Lsce cle LY 0 L0 98 W S 9

3dl LEY 96e Sl's 0v¢ 10 LLCS [ 8¢ 0 ¥l oY N 6y S

3dl 9] 86¢ 6L/ 8¢ 681 00¢c 06l 8Y 90 'l el W i

Idd 0€0 viv S6'S 801 /99 [Sla4 §'ee 08 8 gl 91 4 €9 ¢

ldd IZA" 'ty 6l€ 161l [8S €0/1 0e 8 €0 9l el W 6 ¢

ldd 08 [454 [{0)S L9 8¢l 9L gel 144 90 €0 LY W 8y L
(1/1oww) (/601 X) (17601 x) (/601 %)
(Jw/bu) yad (1/6) uimio.d N1 (I/n)vav (1/n)HA1 (1/,01 x) >94 (%) 03 Jam (1/,0L %) 03 WA 29Mm

sisoubelq uoisnys |eand|d poojq |esaydiad x3s (K)aby oN

3d3 Yyam sauaned € 2y Jo sonsu1deieyd diydeibowsq L ajqel



Page 5 of 9

(2021) 21:402

Li et al. BMC Pulmonary Medicine

uoisnya |eina|d Jueubijew F4py ‘Uoisnya
|eana|d -saseasIp SNSSI) DAIIDBUUOD) T4-J1D ‘Uoisnyd |eana|d pale|as Lesy F4-4H ‘uoishys |einajd snojndiagnl 34 ‘uoisnya dluownaudeled 344 ‘Uoisnya [eina|d d1yiedolpl 34 ‘uonelsajul dinsesed |eanajd |44 ‘usbriue
s1uokiquiaouldied 37 ‘9s0on|b 7D ‘@seulwieap auisouspe gy ‘dseusboipAysp a1eide| Hg7 ‘|192 poolq pai Dgy ‘Ilydouisos 0F ‘@1K30ydwA| WAT ‘|92 Poo|q aUYM DG ‘uoisnyd [eanajd o

IdW 66'0 14514 8¥'9 9/C S9 079'l6 0274 59 S0 60
(1/1oww) (/601 x) (17601 x) (17601 %)
(Jw/6u) yad (1/6) uimioid N1 (I/n)vav (1/n)HA1 (1/,01 x) d94 (%) 03 Jam (1/,0L %) 03 WA 24M
sisoubeiq uoisnys |eana|d poojq |esaydiad xas (K)aby oN

(penunuod) | 3|qeL



Li et al. BMC Pulmonary Medicine (2021) 21:402
25
22
20
=15
E
£ 10
;
5
1 1 1 2
0
10%-19%  20%-29%  30%-39%  40%-49%  50%-59%  60%-69%
Eosinophils %
Fig. 1 Distribution of eosinophil percentage in 34 patients with EPE

EPE can be associated with a wide range of underlying
conditions, including infections, malignancies, autoim-
mune diseases, drug reactions, pulmonary embolism,
chest trauma and many others [7]. This study indicates
that malignant disease was the leading cause of EPE,
followed by PPI, IEPE and PPE in sequence. Compared
with non-EPE, the prevalence of IPE and PPI was higher
in EPE, while TPE was lower. The aetiological distribu-
tion of EPE varies among previous reports. In Krenke’s
study, malignancy (34.8%), infections (19.3%), unknown
causes (14.1%) and posttrauma (8.9%) were the top four
aetiologies in EPE [7]. Oba reported that the most com-
mon cause of EPE was malignancy (26%), followed by
idiopathic (25%) and parapneumonic (13%) effusions,
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pleural air/blood (13%), tuberculosis (7%), transudate
(7%), other (6%) and CVD (collagen vascular disease)
(3%) [5]. Wysenbeek’s study showed that the aetiologies
of EPE were trauma (39%), congestive heart failure (14%),
infection (8.5%) and idiopathic effusion (8.5%) [10]. The
differences in results may be explained by the differ-
ent prevalences of the aetiology of PE at some institu-
tions [11]. Although there was no drug-induced EPE in
our study, the list of drugs associated with EPE include
cardiology and internal medicine (warfarin, diltiazem,
simvastatin and mesalamine), antibiotics (furantoin, dap-
tomycin and tosufloxacin), psychiatric drugs and neurod-
rugs (valproic acid, dantrolene) [12-14]. Adverse drug
reactions should be considered in the differential diag-
nosis following thorough investigation for other potential
causes of EPE.

The correlation between EPE and malignancy is still a
subject of debate. Our study indicated that malignant dis-
ease, accounting for 52.94% of EPE cases, was the most
common cause associated with EPE. However, it was
once believed that the finding of pleural fluid eosino-
philia in an exudative effusion considerably reduced the
probability of malignancy and conversely increased the
likelihood of an underlying benign disorder [15]. Bower
and Wysenbeek reported that air/ blood was the most
common cause of EPE [10, 15]. However, the spectrum
of EPEs has changed since 1960, and malignancy should
no longer be considered uncommon among EPEs [5].

Table 2 Comparison of clinical findings of patients with EPE and n-EPE

Total (n=252) EPE (n=34) n-EPE (n=218) p-Value
Age (v) 58 (19-98) 56.4 (25-88) 582 (19-98) 0.56
Sex 048
Male 162 (64.3%) 20 (58.8%) 142 (65.1%)
Female 90 (35.7%) 14 (41.2%) 76 (34.9%)
Peripheral blood
WBC (x 10%/L) 82(3.0-424) 86(3.2-214) 9.3(3.0-424) 042
LYM (x 10°/L) 14(0.2-13.5) 1.3(0.3-2.5) 1.3(0.2-13.5) 093
EO (x 10%/L) 253.7 (0-6200.0) 514.7 (0-5778.0) 168.3 (0-6200.0) 0.001
Pleural effusion
LDH (U/L) 943 (25- 44,144) 369 (90-1402) 1098 (25- 44,144.0) 0.30
GLU (mmol/L) 5.80(0.12-50.21) 6.07 (3.02-9.77) 5.70(0.12-50.21) 0.64
Protein (g/L) 77.1 (5.2-182.9) 48.03 (27.5-182.9) 47.8(5.2-57.3) 0.66
ADA (U/L) 19.5(0.1-196.7) 104 (0.1-44.7) 224(0.1-196.7) 0.007
CEA (ng/mL) 715.60 (0.2-69,984.0) 106.39 (0.30-2087.0) 770.80 (0.2-69,984.0) 0.74
WBC (x 10%/L) 1.5(0-12.9) 3.2(0.1-129) 1.2 (0-8.6) 0.001
EO (%) 5.0(0-67.5) 21.7 (10.0-67.5) 1.3(0-8.0) <0.01
RBC (x 10%/L) 44.6 (0.08-990,000) 111.2 (0.2-2986.7) 30,607.0 (0.7-990,000) 0.36

Data are presented as the mean (range) or n (%)

EPE eosinophilic pleural effusion, WBC white blood cell, LYM lymphocyte, EO eosinophil, RBC red blood cell, LDH lactate dehydrogenase, ADA adenosine deaminase,

GLU glucose, CEA carcinoembryonic antigen
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Table 3 Comparison of aetiology of patients with EPE and n-EPE

Total (n=252) EPE(n=34) n-EPE(n=218) p-Value
PPE 36 (14.29%) 3(8.82%) 33 (15.14%) 0475
TPE 47 (18.65%) 1 (2.94%) 46 (21.10%) 0.011
MPE 108 (42.86%) 18(52.94%) 90 (41.28%) 0.201
HR-PE 34 (13.49%) 1 (2.94%) 33(15.14%) 0.096
CTD-PE 7 (2.78%) 1 (2.94%) 6 (2.75%) 0.951
IPE 6 (2.38%) 5(14.71%) 1 (0.46%) <0.001
PPI 5 (1.98%) 3(8.82%) 2 (0.92%) 0.014
Others  9(3.57%) 2 (5.88%) 7 (3.21%) 0.776

Data are presented as n (%)

EPE eosinophilic pleural effusion, n-EPE non-eosinophilic pleural effusion, PPE
parapneumonic effusion, TPE tuberculous pleural effusion, MPE malignant
pleural effusion, HR-PE heart related pleural effusion, CTD-PE Connective tissue
diseases pleural effusion, PP/ pleural parasitic infestation, IPE idiopathic pleural
effusion

The cumulative incidence of malignancy among EPEs has
gradually increased from 7 to 25% over the last 4 decades
[5]. Current studies (studies performed in the last 2 dec-
ades) confirmed that malignancy was the leading aetiol-
ogy of EPE (accounting for 22.7-40.1% of EPEs) [2, 4, 5,
7, 16, 17]. This tendency may be explained by the devel-
opment of diagnostic technology, improved diagnostic

Page 7 of 9

awareness, disparities in the study populations, or vary-
ing disease spectra over time [17].

In a recent study, the majority of malignant pleu-
ral effusion (MEPE) was associated with lung cancer.
According to a literature review, a vast majority of MEPE
is related to solid tumours, and only a small group of
patients with haematological malignancies develop EPE
[2,3,6,9, 16, 18-21]. Lung cancer and metastatic cancer
to the lung were the leading causes of MEPE, including
solid tumours from other sites and haematological malig-
nancies. The percentage of MEPE with an unknown pri-
mary site of cancer accounted for 5-10% of patients with
MEPE [7]. Pathological classification included adenocar-
cinoma, squamous cell carcinoma, and dysgerminoma
[18, 19].

It has also been recognized that a high proportion of
idiopathic effusions are characterized by EPE [2, 22]. Fer-
reiro et al. found that the most frequent aetiology of EPE
was known, accounting for 36% of EPE [17]. The per-
centage of IEPE (14.71%) was just secondary to MPE in a
recent study. It has been reported that the prevalence of
IEPE varies from 0 to 67% [17, 23]. In the last 2 decades,
approximately 3.8—-32.1% of EPE cases were diagnosed as
IEPE [5, 19, 24]. Thus, as IEPE appeared to be an impor-
tant part of EPE with obscure pathogenesis, our previ-
ous study advocated that complete medical, surgical and

Table 4 Comparison of clinical findings of patients with MEPE and non-MEPE, peripheral eosinophilia and normal peripheral

eosinophil
Total (n=34) MEPE vs non-MEPE Peripheral eosinophilia vs normal peripheral eosinophil
MEPE (n=18) Non-MEPE (n=16) p-Value Peripheral eosinophilia Normal peripheral p-Value
(n=9) eosinophil (n=25)

Age (y) 564 (25-88) 61.7 (44-88) 50.5 (25-83) 0.03 51.7 (25-74) 58.1 (29-88) 0.36

Sex 0.774 0.70

Male 20 (58.82%) 11(61.11%) 9 (77.8%) 6 (66.7%) 14 (56.0%)

Female 14 (41.18%) 7 (38.89%) 7 (22.2%) 3(33.3%) 11 (44.0%)

Peripheral blood

WBC (x 10°%/L) 86 (3.2-214) 8.5(3.2-214) 8.8 (4.6-16.7) 0.87 10.1 (4.7-16.7) 8.1(32-214) 0.04

LYM (x 10%L) 1.3 (0.3-2.5) 14(0.6-2.5) 1.2(03-24) 0.26 15(0.3-24) 1.2 (0.5-2.5) 013

EO (x10%L)  514.7 (0-57780)  394.4 (0-15000)  661.2 (0-5778.0) 044 1378.0 (600-5778.0) 204.0 (0-500) <0.001

Pleural effusion

LDH (U/L) 369 (90-1402) 449 (172-1402) 280 (90-667) 0.09 437 (128-1126) 345 (90- 1402) 0.51

GLU (mmol/L) 6.07 (3.02-9.77) 6.50 (4.32-9.77) 5.60 (3.02-8.0) 012 5.93(3.02-9.77) 6.12(3.19-8.34) 0.54

Protein (g/L) 480 (27.5-1829) 554(35.2-1829) 39.7(27.5-534) 0.07 458 (32.8-62.3) 48.8(27.5-182.9) 0.73

ADA (U/L) 104 (0.1-44.7) 84 (3.0-29.3) 12.6 (0.1-44.7) 0.24 104 (2.8-29.3) 104 (0.1-44.7) 0.79

CEA (ng/mL) 1064 (0.3-2087.0) 199.0 (0.5-2087.0) 2.2 (0.3-4.8) 0.11 24.9(0.30-162.2) 135.7 (1.0-2087.0) 032

WBC (x 10°%L) 3.2(0.1-12.9) 1.8 (0.1-7.67) 4.7 (03-12.9) 0.01 5.01(0.3-129) 250(0.1-7.4) 0.10

EO (%) 21.7 (10.0-67.5) 20.6 (10.0-63.0) 229 (11.6-67.5) 0.66 31.8(11.0-67.5) 18.1 (10-46.5) 0.16

RBC (x 10%/L)  111.2(0.2-2986.7) 41.0 (0.2-320) 190.3 (0.2-2986.7) 040 279(0.2-216.2) 141.3 (0.2-2986.7) 0.14

Data are presented as the mean (range) or n (%). MEPE malignant eosinophilic pleural effusion, WBC white blood cell, LYM lymphocyte, EO eosinophil, RBC red blood
cell, LDH lactate dehydrogenase, ADA adenosine deaminase, GLU glucose, CEA carcinoembryonic antigen
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drug-related histories should be obtained and thorough
work-up and long-term follow-up should be completed
to make differential diagnosis [25].

The percentage of PPI (8.82%) was the third largest
group of patients with EPE in our study. Three patients
had PPI consisting of of patients with infection of lung
fluke Paragonimus westermani, Toxocara spp.. Con-
sumption of raw or undercooked water or food is the
main source of parasite infections. Eosinophilia in PPI
has been reported in previous studies of EPEs [26-—
30], but most of these are case reports or small series
reports. Interestingly, in a study of EPEs from main-
land China, PPIs were responsible for 31.3% of EPE
cases [31]. The high incidence may be explained by the
high incidence of patients with PPIs and raw food eat-
ing habits in certain areas of the country. Most of the
patients with PPI had an exposure history [26, 32].
Therefore, one factor is exposure history. Endemicity
and local epidemiology should be taken into considera-
tion when exploring the aetiology of EPE.

This was a retrospective study in a single centre, and
the number of patients evaluated was small due to the
rare prevalence of EPE. Therefore, a larger, multicentre,
prospective study is needed to further explore the epi-
demic characteristics and clinical significance of EPE.

Conclusions

In conclusion, malignant disease ranks as the leading
cause of EPE, followed by IEPE and PPl The presence
of EPE should not be regarded as a predictive factor of
benign conditions. PPIs should be emphasized in areas
with a high incidence of parasitic disease.
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