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Summary

Purpose: In this study, it was aimed to investigate the value of
Malondialdehyde (MDA, one of the lipid peroxidation
products) for distinction between transudates and
exudates of pleural effusion in patients with pleurisy.

Materials and Methods: A total of 30 cases with pleural
effusion (15 exudative and 15 transudative) were taken
into the study. M D A levels in serum and pleural fluid for
each case were measured by thiobarbituric acid (TBA)
method. M D A ratios ofall the patients were determined
by dividing pleural fluid M D A to serum MD A levels.

Results: There was not any significant difference (p>0.05)
between the mean serum MDA values of groups with
transudate (6.2+0.48 nmol/ml) and exudates (7.1£1.32
nmol/ml). On the other hand, difference between the
mean pleural fluid MDA values of group with
transudates  (3.25+0.63 nmol/ml) and exudates
(5.81£1.25 nmol/ml) was found to be statistically
significant (p<0.001).

Conclusion: We propose that transudate-exudate distinction
can be made with a high sensitivity and specificity when
the value of 6 nmol/ml for pleural fluid MDA level
(100% sensitivity and specificity) and the ratio of 0.8 for
pleural fluid/serum M D A ratio (95% sensitivity and 90%
specificity) are used as cut off values. Proposed values
and above fortify exudative pleural fluid.
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Pleural effusions are divided into transudates
and exudates. A transudative pleural effusion
develops when the systemic factors influencing
the formation or absorption of pleural fluid are
altered so that pleural fluid accumulates. In

contrast, an exudative pleural effusion develops
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Amac: Bu calisma, plorezili hastalarda, plevral efiizyonlarin
transiida, ekstida ayiriminda kullanilabilecek lipid
peroksidasyon {iriinlerinden biri olan malondialdehid
(MDA)'in tan1 degerinin arastirilmasi amaciyla yapildi.

Materyal ve Metod: 15 eksiida ve 15 transiida ozelliginde
plevral efiizyonlu hastanin olusturdugu toplam 30 hasta
¢alismaya alindi. Her hastanin plevra ve serum MDA dii-
zeyleri "thiobarbituric acid" (TBA) metodu ile olgiildii.
Hastalarin hepsinde MDA oranlan, plevral sivi MDA
diizeyinin serum diizeyine boliinmesiyle belirlendi.

Bulgular: Transiidali grubun serum MDA diizeyleri (6.2+0.48
nmol/ml) ile eksiidali grubunkiler (7.1+1.32 nmol/ml) a-
rasinda anlamli fark yoktu (p>0.05). Diger taraftan
transiidali grubun plevral stvi MD A diizeyleri (3.25+0.63
nmol/ml) ile ekstidali grubun plevral sivi MDA degerleri
(5.81+1.25 nmol/ml) arasinda istatistiksel olarak anlamli
fark bulundu (pO.OOl).

Sonu¢: Bu sonuglara gore, plevral sivi M D A seviyesi olarak 6
nmol/ml  degeri kriter olarak alindiginda, plevral
eflizyonlarin transiida-eksiida ayirimlar1 yiiksek spesifite
(100%) ve sensitivite (100%) ile yapilabilecektir. Plevral
stvt / serum MDA orani olarak 0.8 degeri kriter alindi-
ginda bu ayrim 95% sensitivite ve 90% spesifite ile sag-
lanabilecektir. Onerilen degerler ve iistii eksudatif plevral
siviyl  desteklemektedir.

Anahtar Kelimeler: Malondialdehid, Transiida, Eksiida, Plorezi
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when the pleural surfaces or the capillaries in the
location where the fluid originates are altered such
that  fluid
ultrafiltration of the plasma. However, exudate

accumulates. Transudate is an

usually results from inflammation or a pleural
disease (1,2).
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In a patient with pleurisy, first approach is to
differentiate whether pleural liquid is transudate or
exudate. This differentiation is an important step
for etiologic diagnosis. For this purpose, several
methods and criteria have been used. Neverthe-
less, since none of these differentiation criteria
does not have 100% specificity and sensitivity,
problems are encountered in diagnosis of some
pleurisy cases (1-3). In cases who trustworthy
results were not possible by conventional methods,
determination of levels of M D A in pleural liquid
is reported to contribute high sensitivity for differ-
entiation (4,5).

Two sources could be suggested for pleural
fluid M D A. The first source is plasma, and plasma
proteins, which escape at an increased rate into the
pleural space through the capillaries of inflamed
pleura (6). The second source is local production
through enhanced lipid peroxidation in inflamma-
tory cells. Lipid peroxides are important products of
the eicosanoid synthetic pathways responsible for
inflammatory mediator production (7).

The lipid peroxidation starts with the removal
atom from the chain of a
polyunsaturated fatty in the
structure due to the effect of a free radical formed

of a hydrogen

acid membrane

invivo. Consequently the structure of the cell
membrane changes and the protective part
disappears. Therefore it is suggested that fiee

oxygen radicals and lipid peroxidation have a role
in the formation of the exudative pleural effusion
and lipid peroxidation products may be used in
distinction between transudate and exudate (8,9).

Although diagnostic value of MD A levels in
pleural liquid has been known for a long time,
there are limited numbers of studies reporting
MDA as a criteria to differentiate transudate-
exudate (3-5).

This study that is an original manuscript, was
carried out to investigate their utilization for
differential between transudates and
exudates by defining their sensitivity and specificity

diagnosis

by determining serum-MDA levelsand M D A levels
in pleural fluids which might be transudates or
exudates.

38

DISTINCTIVE VALUE OF MALONDIALDEHYDE BETWEEN EXUDATE AND TRANSUDATE

Materials and Methods

Samples utilized in this study were provided
from Chest and Internal Diseases Services of Firat
University College of Medicine and Elazig State
Hospital. We retrospectively studied 30 patients
diagnosed with pleural effusion based on clinical,
radiological and laboratory findings. There were 5
female and 10 male of 15 patients exudate (For
cases with exudate, mean age+SD: 49.42+11.01).
Patients with transudates consisted of 2 female and
13 male (For cases with transudates, mean age+SD:
54.09+12.38). All the patients were consisted ofthe
effusions including 15

cases with pleural

transudates: 9 congestive heart failure, 6 liver

cirrhosis and 15 exudates: 9 neoplasm, 3
tuberculosis and 3 Para pneumonia). The precise
diagnosis of tuberculosis and neoplastic pleurisy
were provided with pleural biopsy, cytologic
examination of pleural fluid and/or A R B positive in
phlegm (in cases with pulmonary tuberculosis) or
pleural fluid. None of them was receiving any
antioxidant or chemotherapeutic agent and had
other pathology (out of pleurisy-causes) connected
free radical increase; therefore, our study group was

little as number.

Some of the well-characterized and accepted
criteria were utilized based on separating the
exudates from transudates (8,9). We accepted as
exudate the cases having precise etiologic diagnosis
of exudate-pleurisy and, in addition, pleural
effusion having these criteria are as follows: Either
a pleural fluid protein level above 3.0 g/dl or
pleural fluid cholesterol level above 60 mg/dl and at
least, one of Light's criteria consisted of three
differentiating characteristics: 1) a fluid-to-serum
protein ratio greater than 0.5; 2) pleural fluid LDH
greater than 200 1U; and 3) a fluid-to-serum L D H
ratio greater than 0.6. The cases not matching
aforementioned  biochemical parameters and
histopathologic evidence in pleural biopsy for
exudates, with the definite etiologic diagnosis
causing development of transudate, were accepted
to be transudate. As the sensitivity and specifity

quantities for these criteria have been defined in
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previous several studies as classical, almost, we did

not examine them.

Pleural effusion and plasma samples
simultaneously obtained from each case were stored
at -20 °C and analyzed within 1 week of

collection.

M D A levels were determined as an indicator of
free radical activity and lipid peroxidation in bio-
logical samples by using thiobarbituric acid (TBA)
method. It is the most commonly used and easily
applied method which depends on M D A's reaction
with thiobarbituric acid (10). In our study, this
method (10) were also used and the absorbance was
measured at 532 nm and the results were expressed
as nmol/ml and thus, the lipid-peroxide products
(MDA) were detected by the same thiobarbituric
acid (TBA) method in the serum and in the pleural
fluids. Biochemical processes and analysis were
carried out and evaluated by Biochemistry Depart-
ment, College of Veterinary Medicine.

During all the procedures the ethical standards
for the local ethic comity of Firat University-
College of Medicine in Turkey were obeyed. Re-
sults were expressed as mean+SD. Probabilities
were calculated using Student's /-test (Paired t test)
and SPSS package program. The limit of statistical
significance was set at p<0.05. The ratio of sensi-
tivity and specificity was calculated by the medical
statistician of College of Medicine.

Results
Significant correlation was not found between
the age, sex and smoking index in either group of
patients (p> 0.05). Pleural fluid protein levels in all
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of the patients with transudate were below 3 g/dl.
In 12 (80 %) of patients with exudate, this level
was above 3 g/dl. LDH levels in 14 (93.3 %)
patients with transudate were determined as be-
low 200 TU and also in 12 (80 %) patients with
exudate were defined to be above this level. Pleu-
ral fluid/serum ratios of LDH were found to be
smaller than 0.6 in 13 (86.6 %) patients with
transudate and higher than 0.6 in 10 (66.6 %) of
patients with exudate. The pleural fluid/serum
protein ratios were found to be below 0.5 in 11
(73.3 %) patients with transudate and above 0.5
in 13 (86.6%) patients with exudate. The pleural
fluid cholesterol levels were below 60 mg/dl in
14 (93.3%) cases with transudate and above 60
mg/dl in 11 (73.3 %) cases with exudate. (Table

1.

When MDA levels were compared, it was
found not any statistically significant difference
(p>0.05) between the serum M D A levels of patients
with transudate (mean MDA level in serum:
6.2+0.48) and exudate (mean M D A level in serum:
7.1£1.32). On the other hand, it was defined a
highly significant difference (p<0.001) between
their pleural fluid MDA levels (pleural fluid mean
MD A level of patient with transudate: 3.25+0.63;
pleural fluid mean M D A level of patient with exu-
date: 5.81+1.25) (Table 2).

We propose that transudate-exudate distinction
can be made when a cut-off value is taken as 6
nmol/ml for pleural fluid MDA level (100% sensi-
tivity and specificity) and the ratio of 0.8 for pleural
fluid/serum M D A ratio are 95% sensitivity and
90% specificity.

Table 1. Criteria used in distinction of transudates and exudates

Protein LDH P/SLDH P/S Prot Cholesterol

Pleural Fluid (n) n % n % n % n % %
Transudate (15) <3/g/dl <200 U/L <0.6 <0.5 <60 mg/dl
15(100%) 14(93.3%) 13(86.6%) 11(73.3%) 14(93.3%)
Exudate (15) >3/g/dl >200 U/L >0.6 >0.5 >60 mg/dl
12(%80) 12 (80%) 10(66.6%) 13 (86.6%) 11 (73.3%)

L D H: Lactate dehydrogenase, P/S: Pleura/Serum, Prot: Protein

T Klin J Med Res 2002, 20
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Table 2. Sensitivities and specificities connected cut-off values of M D A levels and M D A levels of patients

with transudate and exudate

MDA in the MDA in the
transudates exudates,
n: 15 n: 15 p value Sensitivity Specificity
Serum 6.2+0.48 7.10.32 p> 0.05
Pleural fluid 3.25+0.63 5.810.25 p< 0.001
Cut-offvalue (Pleural fluid) <6 nmol/ml >6 nmol/ml 100% 100%
Cut-offratio (PleuVSerum) <0.8 >0.8 95% 90%

MD A: Malondialdehyde. Pleu* : Pleural fluid. M D A Unit: nmol/m!

Discussion

When it was assessed a patient with a pleural
effusion, the first question is to answer whether
effusion is a transudate or an exudate. For many
years, a pleural fluid protein level of 3.0 g/dl was
used to separate transudates from exudates, with
exudative pleural effusions characterized by a pro-
tein level above 3.0 g/dl. Use of this simple test
leads to the misclassification of approximately 10%
of pleural effusions (2). In the present study, the
pleural fluid protein levels were found to be above
3 g/dl in 80.9% of the patients with exudate and
below 3 g/dl in 100% of the patients with transu-
date. Light and his co-workers reported that pleural
protein levels were below 3 g/dl in 84% of patients
with transudate due to the congestive heart failure

(D.

In recent years, some new tests were proposed
Valdes
and co-workers reported that transudates tend to

to differentiate transudates and exudates.

have a pleural fluid cholesterol level below 60
mg/dl, whereas most exudative pleural effusions
have cholesterol levels that exceed this value (3).
Another report demonstrated that transudates had a
gradient between the serum and the pleural fluid for
albumin that exceeded 12 g/dl while exudates had
a gradient that was fewer than 12 g/dl (11). Ifit is
thought that the patient has a transudative pleural
effusion clinically, but Light's exudative criteria are
met, then it is reasonable to measure the serum-
pleural fluid albumin gradient. If this is above 12
g/dl, then the patient in all probability has a transu-
dative pleural effusion. Use of the serum-pleural
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fluid albumin gradient alone will result in the mis-
classification of many exudates as transudates (2).

To date, when Light's criteria was compared to
the proposed new tests, it was concluded that
Light's criteria was still the best to separate exu-
dates and transudates. It has been reported that exu-
dative pleural effusions meet at least one of the
criteria reported as Light's criteria whereas transu-
dative pleural effusions meet none (2,11).

Romero et al. also suggested that Light's crite-
ria were superior to the cholesterol in making the
distinction. In the present study, Light's criteria
were also found to be superior to the serum-
effusion albumin gradient and the effusion choles-
terol concentration (4).

In our study, when they were considered ac-
cording to Light's criteria, the pleural fluid LDH
levels in 93.9% of the patients with transudate were
determined below 200 IU and the pleural fluid LDH
levels in 80% of patients with exudate were above
this level. The pleural fluid/serum ratios of LDH
were determined to be smaller than 0.6 in 86.6% of
the transudates and bigger than 0.6 in 66.6% of the
exudates; the pleural fluid/serum protein ratios were
found to be below 0.5 in 13.3% of the transudates
and above 0.5 in 86.6% of'the exudates. In addition,
the pleural fluid cholesterol level was below 60
mg/dl in 93.3% of the transudates and above 60
mg/dl in 73.3% of the exudates.

It has been suggested that lipid peroxidation
products can be utilised in the transudate/exudate
distinction (8,9). MDA levels
difference was reported to be considerable in rats in

of acute phase
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which pleurisy was developed (12). Hammouda and
co-workers reported that MDA levels of pleural
fluid were markedly higher in exudates than in
transudates (p<0.001) (13). When 4.5 umol/L
considered as cutt-off value for pleural liquid
MDA, 100% accuracy is reported for sample
differentiation. In addition, they reported that no
sharply dividing line was evident for pleural fluid to
plasma MDA concentration ratios (13).

In our study, we found that there was not any
statistically significant difference (p>0.05) between
the serum MDA levels of patients with transudate
and exudate whereas there was a statistically
significant difference (p<0.001) between the pleural
fluid MDA levels of transudates and exudates. In
conclusion, we propose that transudate-exudate
distinction can be made with a better sensitivity and
specificity than another several methods when the
value of 6 nmol/ml for pleural fluid MDA level
(100% sensitivity and specificity) and the ratio of
0.8 for pleural fluid/serum MDA ratio (95%
sensitivity and 90% specificity) are taken as the cut-
off values. We assert that the parameters obtained
by this method may be the new criteria for
diagnosis of exudative and transudative pleural
fluid as significant,
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