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PERSPECTIVES

Perspective in predicting the effect of pleurodesis in the 
treatment of malignant pleural effusions
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Abstract: Background: Pleurodesis with talc has been used for many years. No objective criteria of infl amma-
tory symptoms are known in order to use them to predict the effect of therapy and selection of patients. 
Purpose of the study: To objectify the course of local infl ammatory changes in the pleural cavity, quantify their 
dynamics in a clinically used procedure, and to determine specifi c predictors of infl ammation as perspective 
markers of selection of patients suitable for talcage. 
Material and method: A total of 114 patients were retrospectively divided into Group A (n1 = 98) of patients without 
relapse and Group B (n2 = 16) of patients with relapse of exudate. The need for repeated thoracic punctures or 
drainages over the course of a 12-month monitoring period was the criterion of treatment failure. 
Results: The groups were not different as for the baseline values of sTLR-2 (p0 = 0.638). Group A showed a 
marked growth during the monitoring period in 2 hours following talcage (p2 = 0.002) and in 24 hours (p24 = 0.016). 
Group B showed higher sCD-163 levels (p0 < 0.001). The initial sTREM-1 values and those after two hours were 
similar in both groups (p0 = 0.146; p2 < 0.0641). In 24 hours, Group A had markedly higher values (p24 < 0.001). 
Conclusion: The sTLR-2, sCD-163 and sTREM-1 values can be prospectively determined. High sCD-163 values 
predict unsuitable selection of a candidate for talcage. The degree of infl ammatory response can be evaluated 
using sTLR-2 or sTREM-1. Talcage using an inserted thoracic drain can be repeated at low levels. The cost of 
ELISA examination is approximately 18 euros (Tab. 1, Fig. 4, Ref. 20). Text in PDF www.elis.sk. 
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Introduction

Malign pleural exudate is formed in a pathologically modi-
fi ed space between the sheets of the parietal and visceral pleurae. 
Under physiologic conditions there is a virtual space between 
the sheets of parietal and visceral pleurae of 10–20 μm in width 
(1). Overproduction is caused either by imbalance of transpleural 
pressures or by increased permeability of capillary endothelium 
with impairment of lymphatic drainage (2). Its worldwide annual 
incidence is 0.06 % (3). The type of exudate can be specifi ed in 
relation to the diagnosis of the underlying malign disease (4). The 
only one effective palliative therapy used so far is the administra-
tion of talc using the thoracoscopic (VTS) method (5). The prin-
ciple of pleurodesis consists in eliminating the interpleural space 
by inducing aseptic pleuritis. The effi cacy of administration of 
powder form of talc is 90 % (6). 

Overall infl ammatory responses of the body to administration 
of a foreign substance are only occasionally evaluated (7). Informa-

tion and objective evaluation of early local response to administra-
tion of a foreign substance is missing (8). External stimuli induce 
signals of danger for the body and they can be identifi ed by means 
of toll-like receptors (TLR). Therefore, the group of TLR recep-
tors has a strong anti-infl ammatory signifi cance in regulation of 
infl ammatory response.

The binding of foreign substance to the receptor triggers a 
cascade of cytokine production which activates T and B lym-
phocytes (9). 

Soluble CD-163 is a scavenger receptor for haemoglobin. It 
is present mainly on monocytes and macrophages. It has an anti-
infl ammatory effect while the dynamics of its changes may be 
used as an indicator of infl ammatory response (10).

The soluble receptor called TREM-1, a regulator of innate 
immunity, is produced by myeloid cells (11). It enhances the in-
fl ammatory response to infectious stimuli.

The purpose of the study was to determine specifi c predictors 
of infl ammation in the clinically used therapeutic procedure as pro-
spective markers of selection of suitable patients with VTS talcage.

Material and method

The group included 114 patients with a repeated development 
of malign pleural exudate. Quantifi cation of the volume of exu-
date was performed with the ultrasound (USG) device – Toshiba 
Xario® (Toshiba Medical Systems, Sweden) using the convex 
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probe 2–5 MHz. Following evaluation of effi cacy, the group was 
retrospectively divided into Group A (n1 = 98) of patients without 
relapse and Group B (n2 = 16) of patients with relapse of exudate.  

Exudate was evacuated in fractions perioperatively under 
general anaesthesia. Observation of the pleural cavity was fol-
lowed by biopsy of the parietal pleura and administration of 5 g 
of talc. The thoracic drain was removed with a drained amount < 
150 ml/24 hours.

A volume of 5 ml of the pleural effusion was collected in a 
test tube with heparin by means of a BD Vacutainer® (BD (Bec-
ton, Dickinson and Company, USA) with commercially ensured 
defi ned heparinization. 

The sample was centrifuged, fl ow cytometry and enzymatic 
imunoalanalysis was used to determine the fractions of leukocyte 
subpopulations and sTREM, sCD163, sTLR.

Statistical analysis
Flow cytometry data were analysed by software (Tree Star, 

USA). Clinical data, fl ow cytometry results and ELISA results 
were statistically analysed by MedCalc statistical software. Com-
parison between pleural effusion collection in three intervals was 
assessedby paired t-tests or by Wilcoxon test according to the 
normality of the data. Differences between groups were tested by 
t-tests or Mann–Whitney test according to the normality of the 
data. Categorical data were tested by the Fisher exact test. Statis-
tical signifi cance was set at p = 0.05.

The study protocol was approved by the Ethics Committee of 
the University Hospital in Hradec Kralove and an informed con-
sent was obtained from all participants.

 
Results

The group included 114 patients with malign pleural exudate 
of various origin, 61 (53.5 %) males and 53 (46.5 %) females. Of 
them 98 (86 %) of patients (Group A) had no relapse. Treatment 
failure occurred in 16 (14 %) of patients (Group B). The patient 
age range was 63.6 ± 3.2 years in Group A and 67.8 ± 2.4 years 
in Group B. Demographic data are included in Table 1. The mean 
duration of surgery was 44 ± 12 minutes; the mean time of chest 
drainage was 5 ± 2 days. Duration of hospitalization was 7 ± 2 days.

Both groups had different volume of exudate at admission (Ad) 
(pAd = 0.0014). There were no statistically signifi cant differences 
in residual volume of exudate at discharge (D) (pD = 0.121). From 
the fi rst month and for the entire duration of monitoring, signifi -
cant differences in volume were found between groups A and B 
(p1–12 < 0.001) (Fig. 1).

The dynamics of expression of soluble forms of selected recep-
tors was monitored as a new and prospective method of prediction 
of the results of therapy. The concentration of anti-infl ammatory 
soluble scavenging receptor sCD-163 values were markedly higher 

    Group A* Group B* p value
Age (year) 63.6±3.2 67.8±2.4 < 0.05
BMI (kg.m–2) 27 (23–29) 26 (24–30) n.s.
Thoracoscore** 5.4 (2.7–8.2) 6.9 (5.2–7.9) < 0.05
Volume of exsudate (ml) 1000±200 1500±300 < 0.05
Carcinoma of lungs n (%) 29 (29.6%) 2 (14.3%) < 0.001
Malignant mesothelioma n (%) 25 (25.6%) 8 (50%) < 0.001
Malignant thymoma n (%) 5 (5.1%) 0 < 0.001
Metastases n (%) 39 (39.8 %) 6 (42.8%) < 0.001

- breast n (%) -19 (48%) -2 (33.3 %) < 0.001
- ovary n (%) -12 (30.8%) 0 < 0.001
- GIT n (%) - 4 (10.3%) 0 < 0.001
- lymphoma n (%) - 2 (5.1%) 0 < 0.001
- grawitz n (%) - 2 (5.1%) 0 < 0.001

Σ  n (%) 98 (86%) 16 (14%) < 0.001
BMI – Body mass index,  *  –  median (minimum – maximum), A – group without 
exudate relapsing,  B – group with exudate relapsing, ٭* – Falcoz, P. E., Massim et 
al. The Thoracic Surgery Scoring  System (Thoracoscore): Risk model for in hos-
pital death in 15183 patients requiring thoracic surgery (J Thorac Cardiovasc Surg, 
2007; 133: 325–332).

Tab. 1. Basic diagnoses (n = 114).

Fig. 1. The development of the volume of the pleural fl uid in groups A and B. ** p < 0.01, *** p < 0.001, AD – admission, D – discharge.
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in Group B before talcage (p0 < 0.001) and after two hours (p2 
= 0.028). No statistically signifi cant difference was found after 
24 hours (p24 = 0.100) (Fig. 2).

The baseline values of anti-infl ammatory parameter sTLR-2 
were identical for both groups of patients (p0 = 0.638). Dynamics 
of changes in the value concentration   showed a signifi cant increase 
in the group of patients with a successful effect (A) already two 
hours following talcage (p2 = 0.002), and the increase continued 
also after 24 hours (p24 = 0.016) (Fig. 3).

The initial values of the immune response enhancer, soluble 
forms of sTREM-1 receptor, were not different before talcage (p0 
= 0.146). After two hours, the signifi cance of the increase in val-
ues in Group A was at p2 < 0.0064 and after 24 hours the values 
were higher in Group A, but without statistical signifi cance (p24 
= 0.0687) (Fig. 4). 

    
Discussion

Patients with performance status (PS) I–II are suitable for 
surgery according to the Karnofsky performance status at the in-
terval between 50–70 % and LE > 3 months (12). Each surgery 
causes severe surgical trauma (13). Coagulation and fi brinolytic 

blood system is activated, infl ammatory response of the body is 
triggered (14). Controlled infl ammatory response takes part in de-
fence against infectious agents but it is necessary for healing the 
damaged tissue. The intensity of infl ammatory response depends 
on the type of procedure and foreign material used. Therefore, it 
is stronger in surgeries using extracorporeal circulation compared 
to those not involving this procedure (15). In most of surgeries 
it is desirable to eliminate unsuitable infl ammatory responses 
and to prevent organ impairments. In some surgeries, which are 
the subject of this work, the aim is to trigger the infl ammatory 
cascade and to increase rather than suppress the effect by us-
ing a foreign substance. In our group the surgical burden was a 
constant value identical for both groups. Both groups underwent 
the same anaesthesia, surgical procedure and similar duration of 
surgery. To exclude other possibilities potentially affecting the 
infl ammatory response the patients on corticotherapy or heparin 
were excluded from the study (16, 17). Most of the general in-
fl ammatory reactions in the body are non-specifi c. It is diffi cult 
to discriminate between the effect of operational stress and the 
effect of the foreign substance. Manifestations of changes in non-
specifi c infl ammatory reactions such as increase in axillary tem-
perature and leukocyte count, as well as changes in C-RP have 
been known for years. The fi rst reaction in the general theory of 
infl ammation was described by I.I.Mečnikov in 1903 (18). Al-
though the changes in general body response can be objectivised 
and quantifi ed they are unspecifi c and not suitable for prediction 
of therapeutic effect. Most of the maximal changes in values of 
generally known infl ammation markers were found on the 3rd day 
(19). Following administration of talc the measurable differences 
in overall infl ammatory response appeared between the groups 
after 36–48 hours (20). 

High values of the anti-infl ammatory receptor sCD-163 be-
fore talcage indicate that the patients were exposed to other ex-
ternal factors before therapy which, however, were not found in 
changes in the values of clinically commonly monitored markers 
(body temperature, CRP, leukocytes). A different reactivity of 
the observed pro-infl ammatory receptors sTLR-2 and sTREM-1 
between the groups indicated a different status of “readiness” or 
“depletion” of the immune system. 

Conclusion

The fact that post-operative complications were not signifi cant 
in both groups confi rms the safety of VTS method and accuracy of 
the selected procedure in the selected group of patients. Pleurodesis 
is a result of the infl ammatory reaction on both pleural membranes. 
A successful development of the reaction depends on the overall 
biological condition and metabolic activity of the body. Suffi cient 
and long contact of both pleural membranes is important. 

Examination with sCD-163 appears to be prospective using the 
ELISA method on the sample collected from pleural fl uid before 
indication for surgery. High values may predict treatment failure. 
It should be considered whether the patient should be exposed to 
the risk of surgery. The intensity of reaction progression can be 
assessed after talcage by the development of   sTLR-2 or sTREM-1 

Fig. 2. Evolution of the values sCD-163 in the groups A and B. *** p 
< 0.001, * p < 0.05.

Fig. 3. Evolution of the values sTLR-2   in the groups A and B. *** p 
< 0.001.
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values. In case of low reaction, talcage can be repeated at least in 
an aqueous solution by means of inserted thoracic drain. The cost 
of examination is 18 euros.
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