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SUMMARY

Interleukin 1- beta (IL-1f), interleukin-6 (IL-6), and tumor necrosis factor alpha (TNF- o) were measured in pleural
fluid from 128 patients with pleural effusion in order to evaluate the diagnostic utility of these cytokines. We studied
42 patients with malignant, 23 patients with parapneumonic, 38 patients with tuberculous, and 25 patients with
transudative pleural effusion. Patients samples were taken applied to the Yenisehir Suat Seren Chest Hospital at the
clinics 9B an 4B were diagnosed suffereing from pleural effusion. Cytokines were measured by chemiluminescent
enzyme immunometric assay using BIODPC commercial kits via IMMULATE 2000 hormone analyzer. In exudative
samples the difference between the pleural fluid and serum, IL-1B, IL-6, and TNF-a levels were found statistically
important. Only, IL-6 levels were found dramatically different between serum and pleural fluid in transudative
samples. Mean IL-6 and TNF-a levels were significantly higher in pleural fluid than in serum in all three groups of
patients (malignant, parapneumonic, and tuberculosis). But, the highest mean level of IL-6 and TNF-a were found in
tuberculous pleural fluid. In conclusion, low serum IL-6 and high pleural fluid IL-6 can distinguish transudates due to
heart failure from exudates. Also, serum and pleural fluid IL-6 could be useful as a complementary marker in the
differential diagnosis of two most common types of exudates (tuberculous and malignant) and TNF-a in the serum
and pleural fluid could be useful confirmation differential diagnosis of tuberculous and malignant effusions.

OZET

Interl6kin 1-beta (IL-1p), interl6kin-6 (IL-6) ve timdr nekroz faktéri-alfa (TNF-a) , bu sitokinlerin tanisal kullanimini
degerlendirmek amaci ile, 128 hastanin plevral sivisinda éigildi. Calistigimiz hasta grubunda 42 hastanin malign, 23
hastanin parapndémanik, 38 hastanin tuberkiiloz ve 25 hastanin transudatif plevral effizyonu vardi. Hasta drnekleri
Yenisehir Suat Seren G6glis Hastaliklari Hastanesinde 9B ve 4B kliniklerinde yatan hastalardan sagland.. Sitokinler
IMMULATE 2000 hormon otoanalizériinde BIODPC ticari kitleri yoluyla 6l¢tldii. Eksudatif serum ve plevral sivi érnek-
leri arasindaki IL-18, | L-6 ve TNF-« diizeyleri arasindaki fark istatistiksel agidan énemli bulundu. Transddatif 6rnek-
lerde, plevra ve serum diizeyleri arasinda sadece IL-6 dlizeylerindeki fark nemli bulundu. IL-6 ve TNF-a’nin ortala-
ma degerleri her (¢ grupta da plevral sivilarda, seruma kiyasla daha yliksek ve anlamli bulundu (malign,
parapnémanik ve tiberkiiloz). Fakat, en ylksek IL-6 ve TNF-« diizeyleri tiberkiiloz grubunda saptandi. Soug olarak,
dlstik serum IL-6 ve yiiksek plevral sivi IL-6 diizeyleri kalp yetmezligi nedeni ile olusan transiidalari, eksidalardan
ayirmaktadir. Ayni zamanda, serum ve plevral IL-6 en yaygin gérilen iki tip eksudanin (tliberkiloz ve malignant)
timdyle ayrilmasinda kullanilabilir ve serum ve plevradaki TNF-« diizeyleri tliberkiiloz ve malign effiizyonlarin ayirici
tanisinin desteklenmesinde yararli olabilir.
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INTRODUCTION

The development of inflammation in the pleura results in
an increased vascular permeability leading to pleural
fluid accumulation. This pleural fluid is enriched in
proteins, inflammatory cells, and mediators (1,2). The
diagnosis and management of pleural effusion remains a
clinical challenge. Although a variety of simple laboratory
tests are in use, a number of cases remain undiagnosed
or the “diagnosis” is based on clinical evidence alone.
This is especially true regarding the differentiation of
exudates of various causes (3-5). Tuberculous pleurisy
(TBP) is a common cause of pleural effusions in areas
with high disease prevalence. The diagnosis of TBP is
sometimes encountered. TBP represents largely an
immunological reaction in which a repertoire of cytokines
is intimately involved in the pathogenesis. These include

especially interleukin (IL) IL-B, IL-6, IL-8, tumor
necrosis factor-alpha (TNF-a), and interferon gamma
(IFN-y) (6).

Cytokines are proteins with relatively low molecular
weight that are secreted by cells in response to a variety
of different stimuli and act as key mediators of the host
response to various infections, inflammatory, and
immunologic challenges (7-9). Cytokines are thought to
exert their effects by binding to specific receptors on the
surface of the cell, although cytokines may in some
instances have direct membrane effects (10).

Cytokine-producing cells and cytokines have been
reported in pleural effusions from patients with
malignant diseases, tuberculosis, and empyema (11-16).
IL-1B is an immunoregulatory cytokine with an essential
role T-cell activation. It has been reported that IL-1B
levels are increased in tuberculous pleural effusion and
in malignant pleural effusion after pleurodesis (17,18).
IL-6 is a multifunctional cytokine secreted by lymphoid
and and non-lymphoid cells that regulates B-cell and T-
cell function and is a potent inducer of the acute-phase
protein response (6-9,19,20). IL-6 has long been
regarded as a proinflammatory cytokine induced by
lipopolysaccharide along with TNF-a and IL-18 (7). IL-6
is often used as a marker for systemic activation of
proinflammatory cytokines and has been found to be
elevated in malignant pleural effusion, especially after
pleurodesis (19,21). However, conflicting results have
been reported in distinguishing malignant from
tuberculous pleural effusion by IL-6 levels (16,22,23).
TNF-a is secreted by activated macrophages,
monocytes, and many other cells, including B cells, T
cells, and fibroblast. Increased levels of TNF-a have
been found both in tuberculous and malignant pleural
effusion. A possible source for the increased production
of this inflammatory mediator could be the monocytes or
the macrophages that are found in the pleural fluid and
(14,15,19,22,24). The aim of the study was to measure
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IL-1B, IL-6, and TNF-a in both pleural fluid and serum of
patients with malignant, tuberculous, or parapneumonic
pleural effusions in order to investigate the usefulness of
these cytokines in differential diagnosis and also to
compare with transudate pleural effusions.

MATERIAL AND METHOD
Patients

We studied prospectively 128 consecutive patients with
pleural effusion who were hospitalized for management
of pleurale effusion enrolled into the study. Their mean
+ SD age was 53 + 11 years (range 15 to 80 years). The
criteria of Light et al (25) were applied to differentiate
transudates from exudates: 103 patients had exudates
and 25 patients had transudates (due to congestive
heart failure).

Forty two exudates were considered malignant, since
malignant cells were detected on cytologic examination
of the pleural fluid or biopsy specimens. A pleural
effusion was considered parapneumonic when there
was an acute febrile illness, with purulent sputum and
pulmonary infiltrates, in the absence of malignancy or
other diseases causing exudate and neutrophilia in
pleural fluid. Tuberculous pleural effusion was diagnosed
in patients by positive culture findings for Mycobacterium
tuberculosis or a pleural biopsy specimen showing
typical epithelioid cell granulomas (2,3,25). The protocol
was approved by the hospital ethical committee, and all
subjects gave their consent.

Method

After the thoracentesis of pleural fluid, a specimen was
subjected to routine biochemical analsis includind tests
for total protein, glucose, and lactate dehydrogenase. A
second sample was added to a tube containing EDTA
for differential cell counting. Bacterial cultures and
cytologic examinations were performed on all pleural
effusions. These studies were performed in the
laboratories of Suat Seren Chest Hospital in izmir Yeni-
sehir. Cytokines measurements were performed in the
biochemistry and hormone laboratories of Adnan Men-
deres University Medice Faculty Hospital. For the
cytokine measurements, pleural fluid was immediately
centrifuged at 4000 rpm for 10 minutes at 4 °C. Then
pleural samples were kept at — 85 °C and the
determination was performed in each week after
collected the samples. In addition , blood samples were
drawn for serum analysis and processed in the same
way as the pleural fluid. Cytokine concentrations were
done using with the commercial BIODPC (Products
Corporation, Los Angeles, CA, USA) kits (cat. No: for
LKL11 for IL-1B; cat. No: LK6P1 for IL-6; cat. No: LKNF1
for TNF-a) by IMMULATE hormone autoanalyzer.
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The reference value for IL-1B was <5.0 pg/mL for
healthy controls and also low limit of detection (LLD) for
this test was 5.0 pg/ mL. The reference range for IL-6
was (<5-11.3 pg/mL) and also LLD was 5.0 pg/mL. The
reference range for TNF-a was (0-8.1 pg/mL) and also
LLD was nondetectable. To note that 99% of healthy
samples yielded results that were below 5.0 pg/mL or
nondetectable in given procedure for IL-1B, IL-6 and
TNF-o determination. In addition, in both three tests the
upper limit detection was 1000 pg/mL. If exceed this
value, we diluted samples with sample diluent and
determined again. 500 pl sample was put into sample
cuvettes for IL-1B, IL-6, and TNF-a determination.
Approximately,100 pl sample was taken by probe
automatically for cytokine determination.

Statistical Analysis

Values are expressed as mean + sem (mean * standart
error mean). Statistical comparison of the mean values
of different groups was performed using the
nonparametric Mann-Whitney test. In the same group
the statistical comparison was performed Wilcoxon test.
p value < 0.05 was considered statistically significant. All
analyses were performed using SPSS (10.0) version.

RESULTS
Exudates vs Transudates

Table 1 shows the values of IL-1B, IL-6, and TNF-a in
and serum of patients with transudative and exudative

pleural effusions. For every cytokine tested pleural fluid
levels were found higher considering serum levels. But
only, in exudative samples the difference between the
pleural fluid and serum, IL-1B, IL-6, and TNF-a levels
were found statistically important. To note that, IL-6
levels were found dramatically different between serum
and pleural fluid both exudative and transudative
samples (Table 1).

It is important that only in transudates all samples IL-13
serum levels were found <5.0 pg/mL. So, we accepted
the results found <5.0 pg/mL as 5.0 pg/mL. Because as
mentioned above in this method LLD for this test was 5.0
pg/ml. Interestingly, when compared the different groups
cytokines levels, we saw that only transudative pleural
fluid and exudative serum IL-6 levels were found
statistically significantly higher their corresponding
samples. All pleural IL-6 values were found higher 1000
pg/mL in transudative samples, which is the highest
detection limit of this assay. The fact that IL-6 values
best presented the differences between pleural and
serum, in order to evaluate the distinguishing exudates
from transudates, we used the ratio of pleural IL-6/serum
IL-6. The mean + sem value of eksudates (41.5 £ 8.2)
and transudates (90.0 =+ 32.0) and the median value
were found as 15.97 and 55.24, respectively. When
compared the mean values, the p value was found 0.037

Table 1. Values of IL-1B, IL-6, and TNF-a in Pleural Fluid and Serum of Patients With Transudative or Exudative Pleural Effusions*

Cytokines IL-1B (pg/mL) Range IL-6 (pg/mL) Range TNF-a (pg/mL) Range
Transudates

Pleural fluid 10.1 £4.23 (5.0 —-43.7) 1322 £65.2% (1120 — 1620) 131 +£73.7 (6.2-613)
Serum 50+0.0 (<5.0) 493+249 (5.0-244) 69.0 +37.0 (5.3—113)
Median (pleura) 5.0 1370 44,85

Median (serum) 5.0 24.8 30,05

P value

(within group)

Exudates

Pleural fluid 51.5+17.3 (5.0 —502) 917 £96.3 (13.0—1790) 195 +43.2 (12.6 — 980)
Serum 9.06 +1.93 (5.0-69.0) 87.6+31.1° (5.0-890.0 427+13.9 (4.8-542)
Median (pleura) 8.9 1190 79.6

P value 5.0 32.65 22.6

(within group) <0.05 < 0.000 < 0.01

*Data are presented as mean * sem

%p< 0.000 as compared with exudates
P0<0.05 as compared with transudates
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Comparison of Various Types of Exudates

Table 2 shows the values of IL-1B, IL-6, and TNF-a in
the pleural fluid and serum of patients with malignant,
parapneumonic, or tuberculous exudates. Actually, the
considerable difference was found between pleural fluid
and serum IL-1B level in parapneumonic group, but this
was not statistically important. In malignant, IL-1B levels
in pleural fluid were not significantly different from those
in serum. Only, a significant differences was found
between pleural and serum levels in tuberculous for
three cytokines. Mean IL-6 and TNF-o levels were

significantly higher in pleural fluid than in serum in all
three groups of patients. But, the highest mean level of
IL-6 and TNF-a were found in tuberculous pleural fluid. It
is important that we diluted all pleural samples of
tuberculous patients to find actual value of IL-6, the fact
that all samples were exceed 1000 pg/mL which is the
highest detection limit of this assay. It is important that,
as compared the groups, in tuberculous pleural fluid and
serum IL-6 levels both of them were found statistically
significantly higher than corresponding malignant
samples.

Table 2. Serum and Pleural Fluid Values of IL-1f, IL-6, and TNF-a in Patients With Malignant, Parapneumonic, and Tuberculous

Pleural Exudates*

Cytokines IL-18 (pg/mL) Range IL-6 (pg/mL) Range TNF-a (pg/mL) Range
Malignant

Pleural fluid 6.31 +0.67 (5.0-15.8) 527 £122 (13.0 — 1450) 189 +65.3 (12.6 —1150)
Serum 8.53+2.03 (5.0-38.1) 31.8+542 (5.0-77.3) 287+46 (6.1-78.6)
Median (pleura) 5.0 260.3 82.7

Median (serum) 5.0

P value

(within group)

Parapneumonic 72.3 +25.3% (5.0 -320) 1457 +64.7° (1100 —1920) 254 +74.9 (18.0-980)
Pleural fluid 11.1 £4.53 (5.0-69.0) 64.3+30.3° (6.5—442) 69.0 + 37.0° (4.8-542)
Serum 35.35 1465 139.5

Median (pleura) 5.0 29.45 2415

P value <0.05 < 0.000 <0.05 (virgli nokta yaptim)

(within group)

+Data are presented as mean * sem

ap< 0.000, bp< 0.01, cp< 0.05, and dp< 0.05 as compared with malignant

DISCUSSION

In this prospective study, IL-1fB, IL-6, and TNF-a were
measured in pleural fluid and serum in 128 patients with
pleural effusions. Pleural effusion is most frequently
seen during the course of pneumonias. Shimokata et al
(26) analyzed IL-1B levels in pleural fluid of tuberculous
and neoplastic etiologies, they found no significant
difference between the groups. This finding was
supported our results. Also, Agrenius et al (24)
measured IL-1B in pleural fluid from 13 patients with
malignant pleural effusion. They observed detectable
levels of pleural IL-1B in all pleural samples. On the
contrary, except two samples we found <5.0 pg/mL in 40
malignant pleural samples for IL-1B. In our study, mean
value of pleural fluid IL-1p obtained exudative patients
was higher than those found in transudative effusions,
due to sem value higher so this difference was found no
statistically important.The results of the study clearly
showed that the mean levels of all three measured
cytokines were significantly greater in the pleural fluid of
patients compared with serum. This is probably due to
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local production of the cytokines by inflammatory cells
that have accumulated in the pleural cavity, although
stimulated mesothelial cells may also contribute to the
higher cytokine levels in pleural exudates. Our results
supported the data obtained Silva-Mejias et al (27). All of
the IL-1B levels in serum were below <5.0 pg/mL in
patients with transudate than in those with exudates. In
addition, all of the IL-6 levels were found above strictly
1000 pg/mL which is the highest detection limit of this
assay. This finding could have significant clinical utility in
distinguishing transudates from exudates by measuring
serum cytokine IL-1B and pleural IL-6 levels (Table 1).
Obviously, further studies on a larger patient population
are needed to verify this observation. Serum IL-6 levels
have been extensively studied in several clinical
syndromes (28-31). Although, a high serum level of IL-6
is not a universal marker of systemic inflammation (31),
elevated IL-6 levels in combination with the activation of
other cytokines in serum have been found to be related
to a systemic inflammatory response and poor prognosis
in several pneumonia, sepsis and ARDS studies (29,32).



Xirouchaki et al (19) and Yokohama et a (23) reported
that IL-6 in pleural fluid was higher in the exudative
group rather than transudate. Also, Alexandrakis et al
(22) mentioned that they didn’t find significantly
difference serum and pleural fluid IL-6 levels between
exudate and transudate. Also, when compared pleural
IL-6/serum IL-6 ratios between exudates and
transudates, we saw that in transudates the mean value
of this ratio greater than exudates and this was
statistically important.

In comparing the three types of exudates, only in
tuberculous pleural IL-1B, IL-6, and TNF-o levels were
found statistically higher than their serum levels,
especially mean IL-6 level was found dramatically
different. As in the transudates, strictly all of the IL-6
values in pleural fluid obtained tuberculous patients were
exceed 1000 pg/mL, which is the highest detection limit
of the assay. While the criteria of Light et al (3,25) are
very accurate in distinguishing transudates from
exudates, a comparable test for distinguishing exudates
of various etiologies is still lacking. In this respect, the
level of IL-6 in pleural fluid and in serum taken from
tuberculous could be a useful complementary index in
the differential diagnosis of the malignant and
tuberculous, which is so important the treatment of the
patient. The observation that the IL-6 level was higher in
inflammatory than in malignant exudates could reflect a
different response of the immune system in the pleural
space. Since IL-6 mainly regulates the function of B cells
and T cells, it is assumed that those cells are not
primarily involved in the response to the invasion of
malignant cells in the pleural cavity. In contrast, the very
high pleural fluid to serum ratio of IL-6 in patients with
tuberculous pleural effusions probably reflects an
enhanced local immune response of the above-
mentioned cells. Hirano et al (33) reported that T
lymphocytes obtained from the pleural fluid of patients
with tuberculous pleural effusions produced IL-6 when
stimulated with PPD. Activated T lymphocytes could
therefore be responsible for the local IL-6 production in
the pleural fluid of patients with tuberculous pleural
effusions (13,34). Although the data in this study suggest

REFERENCES
1. Antony VB, Godbey SW, Kunkel

that IL-6 is lower in malignant than in tuberculous pleural
effusions, the final diagnosis of a malignant effusion
should still be based on positive cytologic and/or
histologic examination. Similarly, the diagnosis of
tuberculous pleural effusion should be based on a
positive stain result for acid-fast bacteria, positive culture
finding for mycobacteria, and/or pleural biopsy showing
typical granulomas.

Our results showed that TNF-a, an important regulator
of the immune response, was increased in pleural fluid
both malignant and inflammatory exudates, compared to
transudates. However, a considerable overlap of TNF-o
levels was observed among the three types of pleural
exudates, so only it was found low statistically
significantly differences (p<0.05) as compared serum
levesl of tuberculous and malignant. These results are in
accordance with those reported by Soderblom et al (35)
showing that TNF-a is not a good marker to separate
tuberculous from malignant or parapneumonic pleural
fluids. However, our results are in disagreement with
those of Barnes et al (14) and Kim et al (36) who found
that TNF-a levels in pleura were higher in tuberculous
than in nontuberculous pleural effusions. This
discrepancy may be due to the inhomogeneity of the
patients included in their nontuberculous group. The fact
that in our study TNF-a was elevated in a similar fashion
in all three types of exudates could mean that this
proinflammatory cytokine plays a significant role in the
upregulation of the immune system of the pleura.

In summary, the observations of this study are: (1) low
serum IL-6 and high pleural fluid IL-6 can distinguish
transudates due to heart failure from exudates; (2)
serum and pleural fluid IL-6 could be useful as a
complementary marker in the differential diagnosis of
two most common types of exudates (tuberculous and
malignant); and (3) TNF-a in the serum and pleural fluid
colud be useful confirmation differential diagnosis of
tuberculous and malignant effusions; (4) also, it can be
easy to detect by common methods exudates from
transudates, pleural IL-6/serum IL-6 ratios may be use to
confirm the diagnosis.

SL, et al (1993) Recruitment of inflammatory cells to the pleural space: chemotactic

cytokines, IL-8, and monocyte chemotactic peptide-1 in human pleural fluids. J Immunol 1993;151:7216-7223.
2. Sahn SA. State of the art: the pleura. Am Rev Respir Dis 1988;138:184-234.
3. Light RW .Useful tests on the pleural fluid in the management of patients with pleural effusions. Curr Opin Pulm Med 1999;

5:245-249.

4. Romero S, Martinez A, Hernandez L, et al. Light’s criteria revisited: consistency and comparison with new proposed alternative
criteria for separating pleural transudates from exudates. Respiration 2000; 67:18-23.

5. Marel M, Stastny B, Melinova L, et al. Diagnosis of pleural effusions: experience with clinical studies, 1986 to 1990. Chest

1995;107:1598-1603.

6. van Deuren, M, Dofferhoff, AS, van der Meer, JW (1992) Cytokines and the response to infection. J Pathol 168,349-356.
7. Opal SM, DePalo VA. Anti-inflammatory cytokines. Chest 2000; 117:1162-1172

Cilt 44 Sayi 1, Ocak — Nisan , 2005

23



10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

24

Nicod, LP. Cytokines: Overview. Thorax 1993; 48:660-667.

Elias JA, Freundlich B, Kern JA, et al. Cytokine networks in the regulation of inflammation and fibrosis in the lung. Chest
1990; 97:1439-1445.

Niebauer J. Inflammatory mediators in heart failure. Int J Cardiol 2000; 72:209-213.

Alexandrakis MG, Coulocheri SA, Bouros D, et al. Evaluation of inflammatory cytokines in malignant and benign pleural
effusions. Oncol Rep 2000; 7:1327-1332.

Hoheisel G, Izbicki G, Roth M, et al. Proinflammatory cytokine levels in patients with lung cancer and carcinomatous pleurisy.
Respiration 1998; 65:183-186.

Hoheisel G, Izbicki G, Roth M, et al. Compartmentalization of pro-inflammatory cytokines in tuberculous pleurisy. Respir Med
1998; 92:14-17.

Barnes PF, Fong SJ, Brennan PJ, et al. Local production of tumor necrosis factor and IFN- in tuberculous pleuritis. J
Immunol 1990; 145:149-154.

Shimokata K, Saka H, Murate T, et al. Cytokine content in pleural effusion: comparison between tuberculous and
carcinomatous pleurisy. Chest 1991; 99:1103-1107.

Yokoyama A, Kohno N, Fujino S, et al. Soluble interleukin-6 receptor levels in pleural effusions. Respir Med 1996; 90:329-
332.

Akarsu S, Citak Kurt N, Dogan Y, et al. The differential diagnostic values of cytokine levals in pleural effusion. Mediators of
Inflalammation 2005; 1: 2-8.

Fang-Chi L, Yi-Chu C, Funn-Juh C, Shi-Chuan C. Cytokines and fibrinolytic enzymes an tuberculous and parapneumonic
effusions. Clin Immunol 2005; 116(2): 166-173.

Xirouchaki N, Tzanakis N, Bouros D, et al. Diagnostic value of interleukin -1a, interleukin-6, and tumor necrosis factor in
pleural effusion. Chest 2002; 121:815-820.

Castell JV, Gomez-Lechon MJ, David M, et al. Acute-phase response of human hepatocytes: regulation of acute-phase prote-
in synthesis by interleukin-6. Hepatology 1990; 12:1179-1186.

Lin CC, Liu CC, Lin CY. Changes in cell population and tumor necrosis factor, interleukin-6, and interleukin-8 in malignant
pleural effusions after treatment with intrapleural tetracycline. Am Rev Respir Dis 1993; 147:1503-1506.

Alexandrakis MG, Coulocheri SA, Bouros D, et al. Evaluation of ferritin, interleukin-6, interleukin-8 and tumor necrosis factor-
a in the differentiation of exudates and transudates in pleural effusions. Anticancer Res 1999; 19:3607-3612.

Yokoyama A, Maruyama M, lto M, et al. Interleukin-6 activity in pleural effusion: its diagnostic value and thrombopoietic
activity. Chest 1992; 102:1055-1059

Agrenius V, Gustafsson LE, Widstrom O. Tumour necrosis factor-aand nitric oxide, determined as nitrite, in malignant pleural
effusion. Respir Med 1994; 88:743-748.

Light, RW (1977) Pleural effusions. Med Clin North Am 61,1339-1352.

Shimokata K, Saka H, Murate T, et al. Cytokine content in pleural effusions: comprasion betwen tuberculous and
carcinomatous pleurisy. Chest 1991; 99:1103-1107.

Silva-Mejias C, Gamboa-Antinolo F, Lopes-Cortes LF, et al. Interleukin-1f in pleural fluids of different etiologies. It is role as
inflammatory mediator in empyema. Chest 1995; 108:942-945.

Aleman C, Alegre J, Monasterio J, et al. Association between inflammatory mediators and fibrinolsis system in infectious
pleural effusions. Clin Science 2003; 105:601-607.

Monton C, Torres A. Lung inflammatory response in pneumonia. Monaldi Arch Chest Dis 1998; 53:56-63.

Ortquist A, Hedlund J, Wretlind B, et al. Diagnostic and prognostic value of interleukin-6 and C-reactive protein in community-
acquired pneumonia. Scand J Infect Dis 1995; 27:457-462.

Glynn P, Coakley R, Kilgallen I, et al. Circulating interleukin-6 and interleukin 10 in community acquired pneumonia Thorax
1999; 54:51-55.

Meduri GU, headley S, Kohler G, et al. Persistent elevation of inflammatory cytokines predicts a poor outcome in
ARDS:plasma IL-1B and IL-6 levels are consistent and efficient predictors of outcome over time. Chest 1993; 104:399-404.

Hirano T, Teranishi T, Lin B, et al. Human hepler T cell factor (s): IV. Demonstration of human late-acting B cell differentiation
factor acting ob Staphyllococcus aureus Cowanl-stimulated B cells. J Immunol 1984; 133:798-802.

Barnes PF, Mistry SD, Cooper CL, et al. Compartmentalization of a CD4+ T lymphocyte subpopulation in tuberculous
pleuritis. J Immunol 1989;142:1114-1119.

Soderblom T, Nyberg P, Teppo AM, et al. Pleural fluid interferon- and tumour necrosis factor- in tuberculous and rheumatoid
pleurisy. Eur Respir J 1996; 9:1652-1655.

Kim YC, Park KO, Bom HS, et al. Combining ADA, protein and IFN- best allows discrimination between tuberculous and
malignant pleural effusion. Korean J Intern Med 1997; 12:225-231.

Ege Tip Dergisi



