
   ISSN: 2717-8161  RESEARCH ARTICLE 

 
  New Trend Med Sci 2022; 3(1): 27-35.  https://dergipark.org.tr/tr/pub/ntms 

 

 

The Importance of Bıochemical and Hematological Parameters in Pleural 

Effusion Etiology 
 

Iclal Hocanli1, Atalay Sahin2 

 
1Departman of Chest Diseases, Şanlıurfa Mehmet Akif Inan Training and Research Hospital, Health Sciences 

University, Şanlıurfa, Turkey 
2Department of Thoracic Surgery, Faculty of Medicine,  Harran University, Sanliurfa, Turkey  

 

 
Article History 

Received 22 Aug 2021 

Accepted 26 Sep 2021 
Published Online 15 Jan 2022 

 
*Corresponding Author 
Dr.Iıclal Hocanli  

Departman of Chest Diseases,  

Şanlıurfa Mehmet Akif Inan Training and 
Research Hospital,  

Health Sciences University,  

Şanlıurfa, Turkey 
Phone: +90 5078528290 

E-mail: iclalhocanli2163@gmail.com 

 

 

 

 

 
Authors' ORCIDs 
Iclal Hocanli 

http://orcid.org/0000-0003-3283-9639 

Atalay Sahin 
http://orcid.org/0000-0003-0498-4935 

 

Abstract: Pleural effusion, the pathological collection of fluid in the 

pleural space, is very widespread. Light's criteria are still the most 

commonly used initial laboratory test to determine the etiology of 

pleural effusion. We purposed to examine the usability of routine 

laboratory parameters in the differentiation of exudate-transudate. 

The 150 patients hospitalized in the chest diseases service due to 

pleural effusion etiology were retrospectively analyzed between 

January 2018 and December 2019. The patients were divided into 

two groups according to Light's criteria as exudate and transudate. 

The pleural fluid data, routine laboratory parameters and radiological 

image features compared between both groups. Significantly higher 

serum C-reactive protein (C-RP) values were found in patients with 

exudative pleural effusion, and significantly higher serum mean 

platelet volume (MPV) and lower serum platelet values were found 

in patients with transudative pleural effusion. The serum MPV was 

negatively correlated with serum platelet. The serum MPV, platelet 

and C-reactive protein values may be candidate parameters to 

support the Light’s criteria in the differential diagnosis of transudate 

and exudate pleural fluid. © 2022 NTMS. 

Keyword: Pleural Effusion; Exudate-Transudate; MPV, Platelet; C-

RP. 

1. Introduction 

Pleural effusion, the pathological collection of fluid in 

the pleural space, is very widespread. The etiological 

distribution of pleural effusions is related to the age of 

the patient, the region, s/he lives in, clinic or hospital 

where the study was conducted and the advances in 

diagnostic methods (1). Its the most common causes are 

cancer, pneumonia and congestive heart failure. In 

addition, tuberculosis is a significant reason of pleural 

effusion in our country (2, 3). 

 

 

 

 

 

Light's criteria are still the most commonly used initial 

laboratory test to determine the etiology of pleural 

effusion (4). Whether a pleural effusion is a transudate 

or an exudate determines its further evaluation and 

treatment. Laboratory parameters used for light criteria; 

LDH, total protein, and albumin. Also, when the 

cholesterol and LDH concentration are evaluated 

together, a very specific result is obtained in the 

presence of exudate (5, 6). However, sometimes these  
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criteria may be insufficient to distinguish between 

exudate and transudate, and clinicians may have 

difficulties in approaching patients. therefore, there is a 

need for new parameters that are easily accessible, 

inexpensive and reproducible. 

Biochemical and hematological blood parameters such 

as C-reactive protein (C-RP), albumin, platelet, 

neutrophil and MPV play important roles in reflecting 

reactions such as inflammation and immune response 

(7). Recently, the platelet-lymphocyte ratio (PLR), 

neutrophil-lymphocyte ratio (NLR), C-RP albumin 

ratio (CAR) obtained from routine laboratory 

parameters have been shown as new inflammatory 

biomarkers in many studies (8-10). There are many 

studies emphasizing that these parameters may be a 

diagnostic/prognostic factor in patients with pleural 

effusion (11-15). 

In this study, we purposed to examine the usability of 

routine laboratory parameters and a new inflammatory 

biomarker obtained from these parameters in the 

differentiation of exudate-transudate. 

 

2. Material and Methods  
Research and Publication Ethics has been complied 

with at all stages, with the realization and preparation 

of the study. 

The 150 patients hospitalized in the chest diseases 

service due to pleural effusion etiology were 

retrospectively analyzed between January 2018 and 

December 2019. The study protocol was approved by 

the Harran University Faculty of Medicine, Ethics 

Committee (Approval No: HRU/21.10.02 and 

Approval Date: 24.05.2021). Patients over 18 years of 

age with radiological pleural fluid, patients with pleural 

fluid laboratory data obtained by thoracentesis (pleural 

fluid protein, LDH, albumin, glucose, cell count, pH 

values), and patients with routine laboratory data were 

included in the study. Patients under 18 years of age, 

patients with radiological pleural fluid detected but not 

applied thoracentesis and/or patients without pleural 

fluid laboratory data were excluded from the study 

(thirty-six patients). As a result, a total of one hundred 

and fourteen patients were included in this study. 

Demographic and laboratory information of the 

patients were obtained from the recorded data. Age, 

gender, clinical diagnosis, pleural fluid characteristics, 

radiological image features (anatomical region and 

amount of effusion), biochemical and haematological 

laboratory data of all patients were recorded. According 

to the amount of effusion according to the PA chest X-

ray; non-massive fluid if one or both costophrenic 

sinuses are closed; submassive fluid if the area from the 

diaphragm to the level of the hilum is radiopaque; the 

fluid above the hilus level was defined as massive fluid. 

Glucose, total protein, LDH and albumin levels were 

measured in pleural fluid taken by thoracentesis and in 

peripheral venous blood taken simultaneously. The 

patients were divided into two groups according to 

Light's criteria as exudate and transudate (4). The 

classic Light’s criteria are; fluid is considered 

exudative if it meets one or more of the following 

criteria: the absolute pleural fluid lactate 

dehydrogenase (LDH)  level is >200; the pleural: serum 

LDH ratio is >0.6; and/ or the pleural: serum protein 

ratio is >0.5. The pleural fluid data, routine laboratory 

parameters, radiological image features, adenosine 

deaminase (ADA) levels and values such as the NLR, 

PLR, LMR and CAR were accepted as new 

inflammatory biomarkers compared between both 

groups. 

 

2.1. Statistical analysis 

Descriptive statistics are presented as Means±Standard 

Deviation or medians (25-75 interquartile range). The 

Kolmogorov-Smirnov test was used to determine 

whether the data were normally distributed. The 

student's t-test test was used to compare normally 

distributed data and the Mann-Whitney U test was used 

for non-normally distributed data. Spearman's 

correlation coefficient was used for correlation 

analysis. To predict exudative fluid according to ADA, 

C-RP and platelet levels, the cut-off value was 

determined using receiver operating characteristic 

(ROC) curve analysis. To predict transudative fluid 

according to MPV the cut-off value was determined 

using receiver operating characteristic (ROC) curve 

analysis. The level of statistical significance was set at 

p<0.05. 

 

3. Results 

A total of 114 patients (48 women and 66 men) were 

included in the study. Table 1 shows the pleural fluid 

characters, anatomical localizations and volumes, and 

clinical diagnoses of the patients. There was transudate-

qualified pleural fluid in 31 patients and exudate-

qualified pleural fluid in 83 patients. The most common 

diseases in all patients were malignancy, 

parapneumonic effusion, congestive heart failure and 

tuberculous pleurisy.  

It was statistically significant that the fluids were seen 

in the right pleural space and the fluid volume was non-

massive in the exudate group. When both groups were 

compared in terms of cell characteristics of the pleural 

fluid, there was a significant lymphocyte and neutrophil 

dominance and low pH value in the exudate group 

(Table 2). 

Demographic and laboratory data of the patients in both 

groups were compared in Table 3. There was a 

significant difference between the groups in gender 

ratio and the mean age (p=0031, p<0.001). When both 

groups were compared; urea, creatinine and MPV 

values were found to be significantly higher in patients 

in the transudate group, while C-RP, ADA, and platelet 

values were found to be statistically higher in patients 

in the exudate group. 
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Correlation between variables was demonstrated using 

Spearman's test. The serum MPV was negatively 

correlated with serum platelet (r:-0.563; p<0.001) 

(Table 4). 

According to the roc analysis, the cut-off value of C-

RP≥4.3 with a sensitivity of 55% and specificity of 

70%, and the cut-off value of platelet ≥279.5 predicted 

exudate pleural fluid with a sensitivity of 64% and 

specificity of 63% (Figure 1). 

According to the roc analysis, the cut-off value of MPV 

≥7.0 predicted transudative pleural fluid with a 

sensitivity of 66% and specificity of 64% (Figure 2). 

 

Table 1: Clinical and radiological data of patients with pleural fluid. 

 Number of patients 

(n=114) 

Fluid type 

Transudate 

Exudate 

 

29  

85  

Anatomical region of fluid  

Right  

Left  

Bilateral 

 

52  

26  

36  

Amount of Fluid 

Nonmassive 

Submassive 

Massive 

 

49 

46 

19 

Clinical diagnosis 

CHF 

PPE 

TB pleurisy 

Malignancy 

Empyema 

CKF 

PTE 

 

21  

25 

14 

35 

10 

4    

5    
CHF, Congestive heart failure; PPE, parapneumonic effusion; TB, tuberculosis; CKF, chronic kidney failure; PTE, pulmonary 
thromboembolism. 

 

Table 2: Comparison of pleural fluid features between groups. 

 Transuda 

(n=29) 

Exuda 

(n=85) 

P 

Amount of Fluid (%) 

Nonmassive 

Submassive 

Massive 

 

13 (44.8) 

15 (51.7) 

1 (3.4) 

 

36 (42.4) 

31 (36.5) 

18 (21.2) 

 

0.069 

Anatomical region of fluid (%) 

Right 

Left  

Bilateral  

 

5 (17.2) 

2 (6.9) 

22 (75.9) 

 

47 (55.3) 

24 (28.2) 

14 (16.5) 

 

<0.001 

Pleural fluid lymphocyte, ×103/mL 0.01 (0.0-0.23) 0.07 (0.03-0.22) 0.007 

Pleural fluid neutrophil, ×103/mL 0.0 (0.0-0.05) 0.02 (0.01-0.13) 0.032 

Pleural fluid monocyte, ×103/mL 0.0 (0.0-0.04) 0.0 (0.0-0.05) 0.188 

Pleural fluid pH 7.43 ± 0.06 7.35 ± 0.17 0.004 

ADA levels, U/L 12.2 (7.3-35.7) 38.6 (24.6-58.0) 0.004 

Clinicals diagnosis 

CHF 

PPE 

TB pleurisy 

Malignancy 

Empyema 

CKF 

PTE 

 

21 

0 

0 

0 

0 

4 

4 

 

0 

25 

14 

35 

10 

0 

1 

 

 

 

<0.001 

ADA, adenosine deaminase; CHF, Congestive heart failure; PPE, parapneumonic effusion; TB, tuberculosis; CKF, chronic kidney failure; 

PTE, pulmonary thromboembolism. 
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Table 3: Comparison of demografic and laboratory data between groups. 

 Transuda 

(n=29) 

Exuda 

(n=85) 

P 

Age, years 70.0 (57.5-79.5) 51.0 (32.0-69.0) <0.001 

Gender, f/m 8/21 40/45 0.067 

Glucose, mg/dl 121.0 (95.0-169.5) 109.0 (91.0-138.5) 0.172 

Urea, mg/dl 59.0 (42.8-107.0) 28.5 (20.0-40.2) <0.001 

Creatinine, mg/dl 1.2 (0.7-1.8) 0.7 (0.6-0.8) <0.001 

AST, U/L 20.0 (12.0-35.0) 20.0 (13.2-27.7) 0.493 

ALT, U/L 19.0 (14.0-41.0) 21.0 (12.0-30.7) 0.677 

T.Bilirubin, mg/dl 0.7 (0.4-0.9) 0.5 (0.3-0.7) 0.094 

Albümin, g/dl 2.7 ± 0.8 3.2 ± 0.5 0.059 

Sodium, meq/l 137.8 ± 3.8 136.7 ± 3.7 0.756 

Potassium,  meq/l 4.4 ± 0.8 4.2 ± 0.5 0.089 

CRP, mg/dL 3.0 (0.6-8.6) 5.2 (1.6-12.3) 0.036 

WBC count, ×103/mL 8.0 (7.1-12.5) 10.3 (7.8-13.2) 0.166 

Lymphocytes, ×103/mL 1.5 (0.8-2.3) 1.6 (0.9-2.4) 0.851 

Neutrophils, ×103/mL 6.1 (4.6-10.0) 7.2 (5.1-10.3) 0.325 

Monocytes, ×103/mL 0.7 (0.4-0.8) 0.7 (0.5-1.1) 0.141 

Eosinophils, ×103/mL 0.0 (0.0-0.2) 0.1 (0.0-0.3) 0.060 

Hemoglobin, g/dL 10.9 ± 2.6 11.9 ± 2.3 0.206 

Hemotocrit, % 35.1 ± 7.9 38.4 ± 7.2 0.189 

MPV, fL 7.6 (6.6-8.2) 6.6 (5.8-7.4) 0.005 

MCV, fL 86.8 ± 8.6 84.2 ± 7.9 0.977 

Platelet count, ×103/mL 227.0 (177.5 -346.0) 334.0 (235.7-444.7) 0.009 

RDW, % 14.0 ± 2.1 13.6 ± 2.6 0.210 

ERS, h 29.5 (4.5-72.0) 50.0 (20.5-64.5) 0.220 

NLR 4.9 (2.9-8.5) 4.5 (2.5-9.6) 0.981 

LMR 2.0 (1.2-3.5) 2.1 (1.1-3.5) 0.975 

PLR 160.0 (114.3-269.2) 211.6 (133.9-314.7) 0.085 

CAR 1.3 (0.2-3.3) 1.6 (0.5-4.0) 0.228 

AST, aspartate transaminase; ALT, alanine transaminase; CRP, C-reactiveprotein; WBC, white blood cell; MPV, mean platelet volume; MCV, 
mean corpuscular volume; RDW, red cell distribution width; ESR, erythrocyte sedimentation rate; NLR, neutrophil-lymphocyte ratio; LMR, 

lymphocyte-monocyte ratio; PLR, platelet-lymphocyte ratio; CAR, C-reactive protein to albumin ratio. 

Table 4: Spearsman Correlation of Variables. 

Variables Mean SD 1 2 3 

1. MPV, fL 7.0 1.4 — - 0.563** - 0. 043* 

2. Platelet,×103/mL 324.2 150.4  — 0.069* 

3. C-RP, mg/dL 7.3 8.0   — 
*p>0.05, **p<0,001. 
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Figure 1: Receiver operating characteristics (ROC) curve of C-rp for predicting the exudate fluid. 

 

Figure 2: Receiver operating characteristics (ROC) curve of MPV and platelet for predicting the transudative 

fluid. 

 

 

  Variables                  AUC                            95%Cl                         P 

   C-rp                         0.635 0.512-0.757     0.036 

  Variables                    AUC                        95%Cl                       P 

   MPV 

   Platelet                                                    

    0.676 

    0.337 

0.564-0.788 

0.229-0.445 

0.005 

0.009 
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4. Discussion 

In this study, we found significantly higher serum C-

RP values in patients with exudative pleural effusions, 

while we found significantly higher serum MPV and 

lower serum platelet values in patients with 

transudative pleural effusions.   

Pleural effusion is a common pathological condition 

that may occur due to many different underlying 

diseases. The first step in determining the cause of an 

effusion is to differentiate the fluid from transudate to 

exudate. In many clinical studies performed, it has been 

observed that pleural effusions with exudate 

characteristics are caused by malignancy, 

parapneumonic effusion and tuberculosis, respectively, 

while pleural effusions with transudate characteristics 

are mostly caused by CHF (16-19). Our study was 

consistent with the literature data. The most transudate 

fluid was found in CHF, and the exudate fluid was most 

intense in malignancy, PPE, and tuberculosis. Pleural 

fluid cell analysis and pH value can also help detect 

fluid character. Neutrophil (parapneumonic effusion 

and empyema) and lymphocyte cell dominance 

(tuberculosis and malignancy) are more common in 

exudate-characterized pleural fluids (5, 20). In 

transudative effusions, the pH is usually alkalosis (21). 

pH<7.2 is one of the typical findings for complicated 

parapneumonic effusion with exudate character (22).  

In our study, there was significant neutrophil and 

lymphocyte cell dominance in exudate-qualified 

pleural effusions and transudate-qualified fluid pH was 

significantly prone to alkalosis. 

Adenosine deaminase (ADA) is a hydrolytic enzyme 

that plays an important role in purine metabolism. 

Many studies are showing that pleural fluid ADA (p-

ADA) is especially associated with tuberculous (TB) 

pleurisy. (23, 24). The pleural ADA cut-off value >40 

is widely accepted for the diagnosis of TB pleurisy 

(25). However, in different studies, it has been stated 

that p-ADA can be a biomarker that can be used to 

differentiate pleural transudates from exudates (26, 27). 

In our study, p-ADA levels were found to be 

significantly higher in the exudate pleural fluid group. 

this is because inflammatory diseases with lymphocyte 

dominance are included in this group (TB, empyema 

cancer, etc). 

Separation of exudate and transudate in pleural effusion 

is very important in patient management. Sometimes 

the Light criteria may not be sufficient for this 

distinction. Therefore, there is a need to evaluate other 

biochemical and haematological parameters. It has 

been shown that in inflammatory status, IL-6, IL-1, and 

TNF-α can stimulate precursor cells of blood platelets 

(28). Therefore, blood platelets are the first cells to 

accumulate at the site of injury in inflammatory 

conditions. Mean platelet volume (MPV), which is 

easily calculated by haematological analyzers, is one of 

the routine blood parameters. During inflammation,  

 

 

there is an inverse relationship between platelets and 

MPV values. While platelets undergo activation and 

ageing at the site of inflammation, mean platelet 

volume (MPV) decreases in patients with ongoing 

inflammation (29). This means that increased platelet 

production is accompanied by a decrease in the mean 

platelet volume. When we searched the literature, there 

were very few studies investigating the relationship 

between MPV and platelet in patients with pleural 

effusion. In a study conducted with transudative-

qualified pleural effusion patients, it was emphasized 

that high MPV and low platelet might be poor 

prognostic criteria (30). Hyperreactivity of blood 

platelets has been shown to markedly increase patients' 

susceptibility to acute cardiovascular events (31, 32). 

Ohuchi et al. stated that increased platelet count and 

decreased MPV values are prognostic factors in 

exudate-qualified malignant pleural effusion patients 

(15). As we know, MPV and platelet values were 

compared for the first time in our study between 

transudate and exudate qualified pleural effusion 

patients. Patients with transudative effusion had 

significantly higher MPV and low platelet values and 

there was a negative correlation between MPV and 

platelet the according to Spearman’s test. This may be 

explained by the presence of cardiovascular and low-

grade inflammatory diseases in this group. Therefore 

high MPV and low platelet count can be laboratory 

parameters that can be used in the separation of 

transudate and exudate. 

CRP is a biomarker of inflammation and infection. It is 

synthesized in hepatocytes after stimulation by 

different cytokines and released into the blood in 

response to the inflammation (33). Many studies are 

showing that CRP can be used as prognostic and 

diagnostic in patients with malignant and 

parapneumonic pleural effusion (34-36). In two 

different studies, it has been suggested that pleural fluid 

HsCRP values and CRP values are parameters that can 

be used in the separation of transudate and exudate (37, 

38). In our study, there was a significant difference 

between the two groups in terms of serum CRP value. 

Therefore, serum CRP value can be a non-invasive, 

inexpensive and easily accessible parameter that can be 

used to differentiate between transuda and exudate. 

In recent studies, new inflammatory biomarkers such as 

NLR, LMR, PLR, and CAR have been found that can 

be easily calculated from routine parameters. These 

biomarkers have been observed to have diagnostic and 

prognostic values in many pathologic states (39-41). In 

a study, it was shown that the pleural fluid neutrophil-

lymphocyte ratio is an inexpensive and easily 

calculated haematological parameter that can be used 

in the differential diagnosis of pleural effusion (42). 

Studies are showing that NLR and PLR can predict 

survival in malignant effusions (43, 44). In our study,  
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NLR, PLR, LMR and CAR biomarkers were compared  

for the first time in the differentiation of transudate 

exudate, but no significant results were obtained. This 

may be due to the small number of our patients. 

 

5. Conclusions 
As a result, we found high serum MPV and low serum 

platelet levels significant for transudate pleural fluids, 

and high serum C-reative protein levels for exudate 

pleural fluids. In the differential diagnosis of transudate 

and exudate pleural fluid serum MPV, platelet and C-

reactive protein values may be candidate parameters to 

support the Light’s criteria. We think that our study 

may lead to studies being conducted in larger 

populations. 

 

Limitations of the Study 

There are some limitations of our study. It can be listed 

as being a single-centre-retrospective study and 

inclusion of fewer patients in the study due to 

insufficient registered laboratory data. 
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