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Introduction

Pleural effusion means the accumulation of fluid in the pleural
cavity. It results from either nonmalignant causes such as heart
failure, pneumonia, pulmonary embolism, and liver cirrhosis or
local malignant conditions in lung or pleura or as a result of metas-
tasis from malignancy outside the thoracic cavity like breast, lym-
phoma etc [1].

The evaluation of pleural effusion firstly is done by determining
whether the effusion is a transudate or an exudate by Light’s crite-
ria. Diagnosing the etiology of pleural effusion may require cyto-
logical examination of the fluid and imaging modalities of the
lung and pleura. However, cytological tests are diagnostic in about
50% of malignant pleural effusions. So the need for other conve-
nient methods for diagnosis became a must [2].

Patients and methods

This work was conducted on 60 patients referred to Chest and
Clinical Oncology & Nuclear Medicine Departments, Menoufia
University in the period from January 2016 to January 2017 with
exudative pleural effusion classified into 3 groups, group I included
20 patients with malignant pleural effusion, group II included 20
patients with tuberculous pleural effusion and group III included
20 patients with parapneumonic pleural effusion. The malignant
patients group included 20 patients with stage IV disease accord-
ing to American joint committee on cancer staging [3], 12 patients
were lung and pleura sites; 10 cases of bronchogenic carcinoma (7
of them were non small cell lung cancer (NSCLC) and 3 cases were

small cell lung cancer), 2 cases were pleural mesothelioma, other
cancers included 5 cases of breast cancer and 3 cases of epithelial
ovarian cancer. The mean age of the malignant patients was
68.21 ± 11.04 years and was 69.05 ± 13.34 years in tuberculous
patients and it was 67.20 ± 11.12 years in patients with parapneu-
monic pleural effusion. 33 patients out of 60 were males and the
rest 27 were females. The diagnosis of pleural effusion was made
by history, clinical examination and radiological examinations ini-
tially by chest X ray then by ultrasonography or C.T of chest. Tho-
racentesis of the pleural fluid was done and the fluid samples were
exposed to biochemical examination for protein, lactic dehydroge-
nase (LDH), glucose level and adenosine deaminase level (ADA).
Light’s criteria had 100 percent sensitivity at differentiating exuda-
tive pleural effusion. If pleural LDH was two thirds of the upper
limit of normal serum LDH, or if LDH pleural fluid to serum ratio
>0.6 or the level of protein in fluid to serum >0.5. ADA level in pleu-
ral fluid if more than 40 U per Liter it is highly suggestive of tuber-
culous pleural effusion [4]. Cytological examination of the fluid for
total white blood cell (WBC) count and differential cell count was
sent in an anticoagulated tube. Thus, neutrophilic predominant
fluid was suspicious for parapneumonic etiology whereas a lym-
phocyte-predominant fluid was suspicious for cancer or tuberculo-
sis (a chronic process). Bronchoscopy was done when an
endobronchial malignancy was suggested in the chest radiograph
or CT scan. Either closed-needle biopsy or thoracoscopic biopsy
of the pleura for histological examination was done for undiag-
nosed exudative effusions. Blood samples were taken for LDH
and carcinogenic embryonic antigen assay and biochemical tests
for measurement of serum and fluid LDH were done on AU-480
autoanalyser using kit supplied by Beckman Coulter (Beckman
Instrument. Inc., Fullerton, California USA). Serum CEA & ADA were
measured by VIDAS systems (bioMérieux, Marcy l’Etoile, France)
which is an automated enzyme-linked fluorescent immunoassay
(ELFIA) based on a one-step immunoassay sandwich method and
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a final fluorescent detection step for the quantitative measure-
ments. Two ready-to-use reagents; The SPR� Solid Phase Recepta-
cle serves as a solid phase and pipetting device, coated with mouse
monoclonal anti-human immunoglobulins and the reagent strip
contains pre-dispensed reagents [5]. An informed written consent
was taken from all the patients and the study was approved by the
ethical committee of Menoufia University.

Results

Patients in the three groups were matched as regards age and
gender (Table 1). Serum lactic dehydrogenase (SLDH) and cancer
ratio (SLDH/ADA) were significantly higher in the patients with
malignant pleural effusion than the tuberculous group than
patients with parapneumonic effusion. In contrary to pleural LDH
which was significantly higher in the parapneumonic patients than
the tuberculous patients and the malignant patients. Also pleural
fluid ADA was significantly higher in the tuberculous group than
the other two groups. Cancer ratio and carcinogenic embryonic
antigen ratio (pleural CEA/serum CEA) were significantly higher
in malignant group (59.32 & 4.17) than parapneumonic group
(10.30 & 2.88) than tuberculous group (5.72 & 1.16) (Table 2). Eight
patients out of the 60 patients not survived. there was a statisti-
cally significant correlation between survival and SLDH, PLDH, can-
cer ratio and CEA ratio but there was no significant correlation
between survival and either glucose or ADA in the pleural fluid
(Table 3). There was no statistically significant difference in the
survival rate among the three studied groups as regards the type
of the tumor (Table 4). Furthermore cancer ratio at a cutoff point
of (5.03) can discriminate malignant pleural effusion with a sensi-
tivity of 100% and a specificity of 87% while CEA ratio can detect
malignant pleural effusion at cutoff point of (2.53) with a sensitiv-
ity of 75% and a specificity of 40% (Table 5).

Discussion

Lactate dehydrogenase (LDH) is an enzyme present in living
cells (animals and plants). It performs catalyzation process for con-
version of lactate to pyruvic acid for ATP production. LDH is pre-
sent in four distinct isoenzymes. LDH is expressed extensively in
body tissues, such as blood cells and heart muscle. It is emitted
by tissue damage, it is a marker of tissue injuries and disease such
as heart failure. However, a very high and isolated serum LDH
might be a marker of specific diagnostic groups. Its diagnostic
and prognostic role has previously been reported mainly as a
marker of poor outcome in sepsis and cancer patients. The pro-
posed explanation for its rise in cancer is the preferential use of
glycolysis for energy, instead of oxidative phosphorylation by
tumor cells, which is mediated by LDH [6].

Regarding Light’s criteria the ratio of fluid LDH versus upper
limit of normal serum LDH of more than 0.6 or 2/3 indicates an exu-
date, while a ratio of less indicates a transudate [3]. Multiple stud-
ies have searched the diagnosis of pleural malignancy by increased
levels of tumor markers in the pleural effusion such as carcinogenic
embryonic antigen (CEA) and cancer antigen 125 (CA 125). Nowa-
days, analysis of tumor markers as CEA, CA15-3, CA125, and cyfra
21-1 is used in pleural effusion for diagnosis of its etiology
although they are not routinely practiced because of high cost
and lack of availability [7].

Serum LDH is increased in malignant pleural effusion (MPE) but
pleural fluid ADA is low. This is in reverse to tuberculous pleural
effusion (TBE) in which serum LDH is low and pleural fluid ADA
is raised. So combining the previous tests resulted in a reasonable
ratio to differentiate MPE from TPE [8].

The ages of our patients ranged from 49 to 78 years old and the
mean age was 67.20 ± 11.12 years. 55% of the patients were males
and 45% were females (Table 1).

Table 1
Demographic characteristics of the studied groups.

Groups Total P

Cancer Patients T.B Patients Para pneumonic cases

Age in years (Mean ± SD)
Range (years)

68.21 ± 11.04
51–78

63.18 ± 9.77
49–72

69.05 ± 13.34
52–76

67.20 ± 11.12
49–78

>0.05

Gender Males Frequency 10 (50%) 12 (60.0%) 11 (55.0%) 33 (55.0% >0.05
Females Frequency 10 (50.0%) 8 (40.0%) 9 (45.0%) 27 (45.0%)

Total Frequency 20 20 20 60

Table 2
Comparison between different groups as regards biochemical variables.

N Mean SE Range P LSD

Minimum Maximum

S.LDH (u/l) Cancer Patients 20 895.70 45.50 651.00 1370.00 <0.001** C > TB > Para
T.B Patients 20 545.40 24.55 400.00 700.00
Para pneumonic patients 20 211.20 17.74 99.00 450.00

P.LDH (u/l) Cancer Patients 20 537 28.47 391.00 822.00 <0.005* Para > TB > C
T.B Patients 20 672.5 15.07 445.00 900.00
Para pneumonic patients 20 768 10.61 566.00 970.00

ADA (u/l) Cancer Patients 20 19.30 1.79 9.00 31.00 <0.001** TB>(C = para)
T.B Patients 20 94.45 1.93 79.00 110.00
Para pneumonic cases 20 22.35 1.90 9.00 38.00

Cancer Ratio Cancer Patients 20 59.32 8.19 21.00 152.22 <0.001** C>(Para = TB)
T.B Patients 20 5.72 0.15 4.55 6.83
Para pneumonic cases 20 10.30 0.79 4.71 16.00

CEA Ratio Cancer Patients 20 4.17 0.47 0.10 7.44 <0.001** C > Para > TB
T.B Patients 20 1.16 0.08 0.40 1.73
Para pneumonic patients 20 2.88 0.27 0.41 4.80

SLDH = Serum LDH, PLDH = Pleural LDH, ADA = Adenosine deaminase, Cancer ratio = SLDH/ADA, CEA ratio = Pleural CEA/Serum CEA.
* Significant p value <0.005.
** Highly significant p value <0.001.
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