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ABSTRACT

Introduction: There are problems in the differential diagnosis of malignant
pleural effusion (MPE) and parapneumonic effusion (PPE). We investigated
the diagnostic value of levels of carcinoembryonic antigen (CEA) and C-reac-
tive protein (CRP) in the discrimination of MPE and PPE.

Materials and Methods: Twenty-eight patients with MPE and 21 patients with
PPE were assessed. CEA and CRP levels were measured in the pleural fluids.

Results: CEA levels in the pleural fluid were 55.03+102.96 ng/mL (0.4-387)
and 1.11£1.07 ng/mL (0.12-4.30) in patients with MPE and PPE, respective-
ly. The high levels of CEA in patients with MPE were statistically significant
(p<0.001). The sensitivity and specificity were 82% and 81%, respectively,
when the threshold value for CEA in the pleural fluid was set as 1.45 ng/
mL for the discrimination of MPE from PPE. CRP levels in the pleural fluid
were 28.75+23.20 mg/L (1.0-84.9) and 53.74+66.39 mg/L (3.10-248) for
patients with MPE and PPE, respectively. The level of CRP in patients with
PPE was not statistically significant (p=0.24). The sensitivity and specifity
were 61% and 58%, respectively, when the threshold value for CRP in the
pleural fluid was set as 28.35 mg/L for the discrimination of PPE from MPE.

Conclusion: CEA levels in the pleural fluid were significantly higher in pa-
tients with MPE compared to those with PPE. However, the same did not
apply for CRP. According to this study, CEA levels in the pleural fluid may be
used as an adjunct test for the differential diagnosis of MPE and PPE but
CRP is not a good indicator for the discrimination between PPE and MPE.
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Introduction

Pleural effusions emerge upon various etiologic reasons.
The most frequent reasons of effusion are malignancies,
tuberculosis, pneumonia, and congestive heart failure
(1). Parapneumonic effusion (PPE) rates in patients with
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MALIGN VE PARAPNOMONiK EFUZYON AYRIMINDA PLEVRAL SIVI C-REAKTIF
PROTEIN VE KARSINOEMBRIYONIK ANTIJEN DUZEYLERININ TANISAL DEGERI

0zZET

Amag: Biz bu calismamizda plevral sivi karsinoembriyonik antijen (CEA) ve C - re-
akif protein (CRP) seviyelerinin MPE ve PPE aynminda ki tanisal degerini arastirdik

Hastalar ve Yontem:28 MPE ve 21 PPE hastas ¢alismaya dahil edildi. Plevral
sivi CEA ve CRP seviyeleri dlgiildii.

Bulgular: MPE ve PPE hastalarinda plevral sivi CEA seviyeleri sirasiyla
55.03+102.96 ng/mL (0.4-387) ve 1.11£1.07 ng/mL (0.12-4.30) olciil-
dii. MPE hastalarinda yiiksek CEA seviyeleri istatistiksel olarak anlamli idi
(p<0.001). MPE ve PPE ayniminda CEA icin esik deger 1.45 ng/mL alindi-
ginda duyarlilik 82% ve ozgiilliik 81% bulundu. MPE ve PPE hastalarinda
plevral sivi degerleri sirasiyla 28.75+23.20 mg/L (1.0-84.9) ve 53.74+66.39
mg/L (3.10-248) dlciildii. PPE icin plevral sivi CRP seviyeleri istatistiksel ola-
rak anlamli bulunmadi (p=0.24). PPE ve MPE ayriminda CRP icin esik deger
28.35 mg/L alindiginda duyarhlik ve dzgiilliik sirasiyla 61% and 58% olarak
olciildii.

Sonug: MPE hastalaninda plevral sivi CEA seviyeleri PPE hastalarina gore
istatistiksel olarak anlamh yiiksek bulundu (p<0.001). Calismamiza gore
MPE ve PPE ayriminda plevral sivi CEA yardima bir test olarak kullanilabilir.
Ancak plevral sivi CRP seviyeleri bu ayrimda yararli bulunmamustir.

Anahtar sozciikler: malign plevral efiizyon, parapnomonik effiizyon, CEA, CRP

pneumonia may be as high as 57% and majority of them
are not infected (2). Gram staining or microbial culture of
the pleural fluid can reveal no pathogens in non-compli-
cated PPEs and some complicated PPEs (3). This may lead
to some problems in the diagnosis of PPE.
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CEA and CRP levels in MPE and PPE

Malignant pleural effusion (MPE) develops due to pulmo-
nary and non-pulmonary malignancies. Cytological exam-
ination of the pleural fluid demonstrates a specificity of
100% in the diagnosis of MPE, while giving a false-nega-
tive result rate of 30-50% (4,5).

Rapid and valid tests are needed for the diagnoses of both
PPE and MPE. Pleuritis due to pneumonia may develop in
patients with risk of malignancy as well as pneumonia or
pleural effusion associated with pneumonia or pleural ef-
fusion due to malignancy in patients with pulmonary or
non-pulmonary malignancies. In these cases, the clinical
findings become complicated and we are faced with the
problem of whether the effusion is associated with the
malignancy or pneumonia or not (4,6,7).

CEA is a member of the immunoglobulin superfamily.
Although CEA or molecules like CEA are found in some of
the healthy tissues, their concentrations in malignant tissues
are found to be 60-fold higher compared to non-malignant
tissues (8). CRP is an acute phase protein synthesized in the
hepatocytes. Its levels in the serum increase within 6-9 hours
following an infection or tissue damage (9,10).

The objective of this study was to investigate the values
of carcinoembryonic antigen (CEA) and C-reactive protein
(CRP) levels in the discrimination of malignant pleural ef-
fusion (MPE) and parapneumonic effusion (PPE).

Materials and methods

Patients who were admitted to the Department of Chest
Diseases in our hospital and diagnosed with MPE and PPE
following the detection of pleural effusion were included
in this prospective study which was carried out between
July 2008 and June 2010. The study was approved by the
hospital ethics committee.

MPE diagnosis was established by the detection of malig-
nant cells in the pleural fluid by cytological examination
or pleural biopsy. PPE was defined as newly developed
pleural effusion with fever, purulent phlegm, leukocytosis
and new infiltrations in the chest X-ray. Patients with com-
plicated parapneumonic effusion and empyema were not
included in the study.

Pleural fluids of the patients with MPE and PPE were col-
lected in this study. The pleural fluids were centrifuged at
1500 g for 15 min. Free cell supernatants were stored at
-80°C for CEA and CRP testing.

Pleural fluid concentrations of CEA were measured using
the electrochemiluminescence (Roche Cobas, Germany)
method. CRP levels in pleural fluid were measured by
nephelometric method (Beckman Coulter Immage 800
Immunochemistry System, USA).

Statistical analysis

The data were expressed as mean + SD and frequency.
Non-parametric tests were used for group comparisons.
Differences between two independent groups were de-
termined by Man Whitney U test. The diagnostic value of
the CEA and CRP for discriminating between patients with
MPE and patients with PPE was expressed as sensitivity,
specificity, and area under curve (AUC), the receiver oper-
ating characteristics (ROC) curve, and accuracy with a cut-
off level obtained from optimal value of the ROC curves.
P values smaller than 0.05 were considered as statistically
significant. Analyses were carried out using the SPSS 15.0
package program (SPSS inc. USA).

Results

Forty-nine patients diagnosed with MPE and PPE were in-
cluded in the study following the examinations. Among
these patients, 28 had MPE and 21 had PPE. Mean age of
the patients with MPE and PPE were 65.46 + 12.29 and
52.14 + 23.44, respectively. Sixteen of the patients with
MPE were male and 12 were female, and 17 of the pa-
tients with PPE were male and 4 were female. There were
no statistically significant differences between the two
groups in terms of age and gender (p = 0.38 and 0.082,
respectively).

The most frequent histological type of the patients with
MPE was lung cancer, followed by breast cancer and me-
sothelioma (Table 1).

Table 1. Etiologies for patients with malignant pleural effusion

Etiology Number of Cases %
Malignancy
Lung 15 53.5
Breast 4 14.2
Mesothelioma 3 10.7
*Qther 6 214
Total 28 100

*2 Gastrointestinal tumor, 1 Thyroid tumor,
1 Malignant melanoma, 1 Atypical carcinoid tumor,
1 Germ cell tumor
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Table 2. Operating characteristics for the discrimination of malignant pleural effusion and parapneumonic effusion

Mean + SD Cut-off Sensitivity Specifity PPV NPV AUC (95%CI)
CEA MPE:55.03+2.9 1.45ng/mL 82% 85% 85% 77% 0.914 (0.884-0.995)
PPE:1.11+1.07
CRP MPE:28.75+23.2 28.35 mg/L 61% 57% 52% 66% 0.599 (0.436-0.761)
PPE:53.74+66.39

*MPE: Malignant pleural effusion, PPE: Parapneumonic effusion, PPV: Positive predictive value, NPV: Negative predictive value, AUC: Area under curve, CI: Confidence interval.
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Figure 1. Receiver operating curve for CEA levels in pleural fluids in
discrimination between MPE and PPE.

CEA levels in the pleural fluid were 55.03 + 102.96 ng/mL
(0,4-387) and 1.11 £ 1.07 ng/mL (0,12-4,30) in patients
with MPE and PPE, respectively. The high levels of CEA
in patients with MPE were statistically significant (p <
0,001). The area under the curve was found to be 0,901
(Cl 95%: 0,810-0,992) when operating characteristics
curve is analyzed for CEA levels in the pleural fluid for
the discrimination of PPE from MPE (Figure 1). The sen-
sitivity, specificity and positive and negative predictive
values were 82%, 81%, 85%, and 77%, respectively, when
the threshold value for CEA in the pleural fluid was set
as 1.45 ng/mL for the discrimination of PPE from MPE
(Table 2). Positive/negative likelihood ratios by the op-
erating characteristics curve were found to be 4.31 and
0.21, respectively.

CRP levels in the pleural fluid were 28,75 + 23,20 ng/mL
(1,0-84,9) and 53,74 + 66,39 mg/L (3,10-248) in patients
with MPE and PPE, respectively. The CRP levels for the
discrimination between patients with MPE and PPE were
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Figure 2. Receiver operating curve for CRP levels in pleural fluids in
discrimination between MPE and PPE.

not statistically significant (p = 0,24). The area under the
curve was found to be 0.599 (Cl 95%: 0.436-0.761) when
operating characteristics curve is analyzed for CRP levels
in the pleural fluid for the discrimination of PPE from MPE
(Figure 2). The sensitivity, specificity and positive and neg-
ative predictive values were 61%, 58%, 52%, and 66%, re-
spectively, when the threshold value for CRP in the pleural
fluid was set as 28.35 ng/mL for the discrimination of PPE
from MPE (Table 2). The operating characteristics curve
and positive/negative likelihood ratios were found to be
1.45 and 0.56, respectively.

Discussion

Our findings demonstrated that CEA was statistically sig-
nificantly higher in patients with MPE compared to those
with PPE. CRP was higher in patients with PPE, though this
level was not statistically significant. Findings of this study
suggest that CEA is useful as an adjunct test in the dis-
crimination of MPE and PPE where CRP does not provide a
satisfying benefit for this discrimination.
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Therapy after the diagnosis of MPE requires a palliative
approach (including chest tube thoracostomy, chemical
pleurodesis with thoracoscopy procedure for pleural abra-
sion or talc poudrage) which minimizes the physical and
mental damage to the patient. Indications for appropriate
antibiotherapy, tube thoracostomy in complicated cases,
fibrinolytic treatment, thoracoscopy in progressed cases,
open surgical drainage or decortication may be possible
after the diagnosis of PPE. Discrimination between MPE
and PPE is therefore of vital importance (2,3,11,12).

At present, the definitive diagnosis for etiology of pleural
effusions is established only by histological or cytological
examination. The rate of diagnosis can be up to 80% with
repeated pleural puncture and pleural biopsy. Though in-
vasive and not practicable for every patient and every site,
the rate of diagnosis can be up to 90% in the remaining
patients with the aid of thoracoscopy (13,14).

CEA levels in the pleural fluid were determined as the best
tumor marker in patients with MPE in the previous stud-
ies (4,13-16). In our study, CEA levels were significantly
higher in patients with MPE compared to those with PPE
(approximately 50-fold). However, the levels of specifici-
ty and sensitivity were not adequate but acceptable for
clinic discrimination. The operating characteristics curve
and positive/negative likelihood ratios were found to be
4.31 and 0.21, respectively. These ratios suggest that the
CEA levels in the pleural fluid alone are not sufficient to
differentiate between MPE and PPE, while a conclusion is
achieved that it can be used as an adjunct tool together
with other diagnostic methods. However, sensitivity and
specificity were found to be 67% and 100%, respectively,
when the cut-off value was set at 5.15 ng/mL (~5 ng/mL).
Therefore, CEA levels in the pleural fluid over this value
may be considered as a strong indicator for MPE.

CRP is increased as an acute phase inflammatory reac-
tive in the serum and non-serum fluids including pleural
fluid in infections, tissue injuries and immunomodulator

stimuli (9,17-19). CRP was previously investigated for use
in the diagnosis and follow-up of cancer, pleural effusion
and pneumonia associated with cancer, and pleural effu-
sions associated with pneumonia, as well as in the differ-
ential diagnosis of pleural effusions (6,7,9,10,17-22). We
explored in this study whether CRP can be used in the in
the differential diagnosis of MPE and PPE or not.

CRP levels in our study were higher in patients with MPE
compared to those with PPE though statistical signifi-
cance was not achieved. In a study by Porcel et al, CRP
levels in the pleural fluid higher than 80 mg/L were
strongly indicative of PPE and levels under 20 mg/L
were associated with a very low possibility for PPE (10).
However, we observed no significant power for discrim-
ination between the two groups for the cut-off value of
20 and 80 mg/L. Garcia-Pachon et al considered a level of
CRP under 20 mg/L in all the exudative fluids in favour of
malignancy, where a level higher than 45 mg/L is detect-
ed to rule out this possibility (23). However, sensitivity
is quite low (0.50) and specificity is at acceptable levels
(0.89) in this study. Yilmaz Turay et al found a high sensi-
tivity (93.7%) and specificity (76.5%) for the cut-off value
of 30 mg/L for CRP in the pleural fluid for distinguishing
PPE from other pleural fluids (24) in their study. In our
study, sensitivity was found to be 0.61 and specificity
0.58 for a cut-off value of 28.35 and LR+ and LR- were
1.45 and 0.56, respectively. Therefore, our opinion is that
CRP is not a sufficient indicator for the discrimination be-
tween PPE and MPE.

Conclusion

CEA levels in the pleural fluid were significantly higher in
patients with MPE compared to those with PPE. However,
the same did not apply for CRP. According to this study,
CEA levels in the pleural fluid may be used as an adjunct
test for the differential diagnosis of MPE and PPE but CRP
doesn't show good abilities to separate PPE from MPE.
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