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Background: There is a plethora of treatment algorithms for managing patients with malignant pleural
effusions (MPEs), sharing many common points and principles. Our study aims to compare hyperthermic
intrapleural chemotherapy (HITHOC) and talc pleurodesis (TALC), as treatment options for patients with
non-small cell lung cancer (NSCLC) and metastatic MPE.

Methods: This prospective, randomized trial was conducted at a single thoracic surgery center, the
“Theagenio” Cancer Institute, in Greece, under the identification code NCT01409551 and was completed.
All 40 patients enrolled were adults with histologically proven metastatic, unilateral, MPE caused by
NSCLC. Exclusion criteria included patients >80 years, trapped lung, and major comorbidities. Patients
were randomly and equally assigned 1:1 to either HITHOC (group A) or TALC (group B) by video assisted
thoracic surgery (VATS). The primary outcome was the median overall survival (OS) from trial intervention
to death, while secondary outcome was the identification of clinical factors affecting the survival.

Results: The patients were followed up for 45 months. The OS of the full group was 8 months (95%
CI: 7.046-8.954). Participants who underwent HITHOC had an OS of 8 months (95% CI: 7.141-8.859),
whereas the participants of TALC had an OS of 9 months (95% CI: 7.546-10.454), with no significant
difference between groups. Among fifty-four factors that were tested for their effects on survival, only TNM
stage and creatinine values both preoperatively and 7 days postoperatively could be regarded as risk-factors
for survival. Other recorded parameters, which had significant variance between the two groups, were urea

levels, C-reactive protein, white blood cells and total in hospital length of stay (LOS).

© Journal of Thoracic Disease. All rights reserved. 7 Thorac Dis 2019;11(5):1788-1798 | http://dx.doi.org/10.21037/jtd.2019.05.25


https://crossmark.crossref.org/dialog/?doi=10.21037/jtd.2019.05.25

Journal of Thoracic Disease, Vol 11, No 5 May 2019

1789

Conclusions: Both HITHOC and TALC are equally effective and safe therapeutic options in treating
patients with MPE and NSCLC with acceptable survival. The study revealed independent clinical risk

factors influencing survival, which could be utilized as starting points for larger clinical studies.
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Introduction

The incidence of metastatic malignant pleural effusion
(MPE) correlates with the primary tissue malignancy. Based
on a recent meta-analysis, MPEs are witnessed mainly in
patients with advanced lung cancer (37.5%), followed by
those diagnosed with breast cancer (16.8%), lymphomas
(11.5%), urogenital malignancies (9.4%) and malignancies
of the gastrointestinal tract (6.9%) (1). All histological
types of lung cancer are likely to exhibit metastatic MPE;
adenocarcinoma is the most frequent (40%), followed by
small cell lung cancer (25%) (2). The mean survival of these
patients is 8 months, with 5-year survival not exceeding
2% (3). Both mean survival and 5-year survival is significantly
lower compared to those with the same TNM stage, but no
pleural effusion.

There is a plethora of treatment algorithms for managing
patients with MPEs, sharing many common points and
principles (1,4,5). The principal objective is fusion between
the external surface of the pulmonary parenchyma (visceral
pleura) and the inner surface of the thoracic cage (parietal
pleura), effectively eliminating the pleural cavity and
reaccumulation of pleural fluid. The procedure is called
pleurodesis from the Greek words pleura + desis meaning
“binding” (6). A popular method for inducing chemical
pleurodesis is the thoracoscopic insufflation of sterile talc
powder (talc poudrage) or the administration of sterile talc
powder mixed with saline solution through a chest tube
(talc slurry) (7). The majority of existing studies state that
talc pleurodesis is a safe procedure with excellent efficacy,
close to 90% (poudrage > slurry) (4,8). The underlying
histological cancer type appears to affect the success. Recent
studies indicate that talc pleurodesis is successful in the
management of MPEs caused by large intestine, breast and
ovary tumors, but the efficacy is guarded in sarcomas and
gastric malignancies (6).

Hyperthermic intrathoracic chemotherapy (HITHOC),
also called intrapleural perfusion thermochemotherapy
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(IPTC), has been used intraoperatively, following
cytoreductive (debulking) surgery, when it is not possible
to achieve complete (R0) tumor resection, as part of
multimodality cancer treatment (9-12). In lung cancer
patients with metastatic MPE, HITHOC has been applied
by video assisted thoracic surgery (VATS) with good success
and without major complications. The mean survival is
21.7 months, with 1-year survival of 74.1% and an
improvement in performance in 89.3% of cases. Hence,
HITHOC-VATS (IPTC-VATS) was introduced as a new,
safe, less invasive and effective method for pleurodesis in
patients with lung cancer (13). Due to its promising results
in survival and quality of life, several thoracic surgeons
in Europe have applied this technique with a cumulative
experience of over 350 published cases (14).

The main objective of this study was to compare the
two types of pleurodesis and also compare their survival
as well.

Methods
Study design

"This trial was conducted at a single thoracic surgery center,
the “Theagenio” Cancer Institute in Greece. Approval was
obtained by the Ethics committee for Human research
of the Aristotle University of Thessaloniki, Greece. The
whole study was mentored by three academic members
from the Aristotle University of Thessaloniki and the full
trial protocol was submitted in ClinicalTrials.gov under
the identification code NCT01409551, with the title
“Video-assisted Hyperthermic Pleural Chemoperfusion vs. Talc
Pleurodesis for Malignant Pleural Effusions.”

Participants

All 40 enrolled patients were adults with cytologically
proven metastatic, malignant, unilateral, pleural effusions,
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Table 1 Multi-factor Cox proportional hazards model for patients with malignant pleural effusion

Single-factor model

Multi-factor model

Factors
HR 95% ClI P value HR 95% ClI P value

Age 1.007 0.970-1.045 0.726 1.009 0.953-1.069 0.753
TNM staging 3.077 1.353-6.996 0.007 5.020 1.811-13.918 0.002
Preoperative urea 1.020 0.997-1.044 0.094 1.017 0.986-1.048 0.287
Preoperative creatinine 6.618 2.124-20.617 0.001 1.763 0.119-26.128 0.680
Creatinine, 7 days postoperatively 4.005 1.240-12.935 0.020 3.793 0.206-69.791 0.370
SGOT, 7 days postoperatively 0.981 0.957-1.006 0.139 0.981 0.948-1.015 0.268

caused by non-small lung cancer. Exclusion criteria
included patients older than 80 years, trapped lung,
significantly compromised performance status (Karnofsky
score <20%), congestive heart failure, recent major cardiac
event (<1 year), and presence of malignant arrhythmias,
bleeding diathesis, uncontrolled hypertension or diabetes
mellitus, chronic renal failure, infection, previous thoracic
interventions or surgery at affected side and pregnancy.
Written informed consent was obtained from each study
participant.

Randomization

Participants were randomly and equally assigned 1:1
to either hyperthermic intrathoracic chemotherapy
(HITHOC) or tale pleurodesis (20 participants per group),
following drainage of pleural effusion and cytological
confirmation of disease.

Procedures

Initially, all patients had a chest tube (size 24-28 Fr)
introduced to the affected hemi thorax, followed by pleural
fluid drainage. After positive confirmation of diagnosis for
MPE from NSCLC by the examination of three separated,
consecutive pleural fluid specimens, patients randomized
to HITHOC underwent VATS (two port technique) with
general anesthesia, single lung ventilation and complete
evacuation of pleural fluid (additional pleural tissue biopsies
were performed for further histological and molecular
investigations). Such was followed by continuous (45 min)
intrapleural chemo-perfusion, supported by extracorporeal
circulation pump (Performer HT by RanD S.A., Italy), with
hyperthermic (41.5 °C), aqueous solution of carboplatin
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(dose: 500 mg/m’).

In participants randomized to talc pleurodesis following
identical, initial steps of intra operative pleural fluid
management, 8 gr of sterile talc (Steritalc by Boston
Medical Products S.A., France) were insufflated in the
pleural cavity. At the end of each procedure, two (HITHOC
group) or one (talc group) chest tubes (28 Fr) were
positioned and maintained at suction (-20 mmH,O) until
the second postoperative day. Chest tubes were removed
when fluid drainage was less than 150 mL per day and
patients were discharged the following day. All participants
received usual, standard, post-operative care, including
adjuvant chemotherapy, radiotherapy and palliative care, as
recommended by their attending clinicians. Follow-up was
performed every month following discharge.

Outcomes

The primary outcome was the median survival from trial
intervention to death.

Secondary outcomes

Secondary outcomes have been attached as a table for ease
of reference and showed up their effect in the treatment
outcome (7uble 1). These included baseline group
characteristics and also preoperative and postoperative
(1" postOp, 2™ postOp and 7" postOp day) biochemistry
and hematological results, including urea, creatinine,
serum glutamic pyruvic transaminase (SGPT), serum
glutamil oxaloacetic transaminase (SGOT), lactate
dehydrogenase (LDH), C-reactive protein (CRP), sodium,
potassium, calcium, albumin, white blood cells, hematocrit,
hemoglobin, platelets, calculated from peripheral blood
samples. Furthermore, LDH, albumin and CRP levels were
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measured at samples from pleural fluid preoperatively and
the 7" postoperative day. Total LOS was recorded for each

group.

Statistical analysis

A sample size of 40 participants was determined and
patients were randomly assigned to receive either
HITHOC or talc pleurodesis. The sample size was deemed
sufficient enough to compensate for potential losses during
the study, while being in accordance with that of other
similar studies (15).

An initial baseline comparison of groups was performed
evaluating general characteristics, such as demographics,
biometrics, medical history, comorbidities and preoperative
examination data. The analysis was further expanded to
include oncological characteristics, such as primary tumor’s
features, TNM staging parameters and LOS.

Quantitative variables were initially tested for normality
assumption with visual inspection of histograms, box plots
and normal Q-Q plots, in terms of kurtosis and skewness,
as well as using formal normality tests (e.g., Shapiro Wilk
test). Depending on whether normality assumption was
met, either independent samples t-test or Mann-Whitney U
test was run. Qualitative variables were compared between
groups using a chi-square test. When expected counts in a
chi-square test were lower than five, Fisher’s exact test was
used instead.

A survival analysis was performed both in the total
cohort, as well as the separate treatment arms, using
the Kaplan-Meier curves. Differences in survival were
compared between groups, using the log-rank test, Breslow
and Tarone-Ware, as per Hosmer ez a/l. suggestions (16).
Additionally, we ran a Cox proportional hazards regression
analysis in order to estimate the effect of different variables
on survival. A Cox regression analysis was initially
performed on each variable separately. Then, a multi-factor
Cox model was built up based on variables that had P values
equal or lower than 0.20 and fulfilled the proportionality
of hazards assumption as well as variables of clinical
importance. The quality of fit in the Cox’s proportional
hazards model was assessed plotting the log-minus-log
(survival function) versus time log(t).

Results

Forty participants diagnosed with MPE and NSCLC were
recruited in this study from August 04, 2011, to November
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17, 2014. Participants were randomly and equally assigned
in either HITHOC (group A) or talc pleurodesis (group B)
(20 participants per arm).

All participants were screened in order to evaluate
multiple baseline group characteristics such as
demographics, biometrics, medical history, comorbidities,
preoperative pulmonary function tests, as well as primary
tumors’ characteristics and TNM staging. Baseline
between-groups comparisons have been attached as tables
(Tables 2,3).

There were no deaths or major complications recorded,
intraoperatively or at readmission related to procedure.

Primary end point

The patients were followed up for 4 years (45 months). The
median survival time of the full group of participants was
8 months (95% CI: 7.046-8.954) (Figure I).

A Kaplan-Meier survival analysis was conducted to
compare the two different groups. We had one censored
case that belonged to group A. Participants who underwent
the HITHOC had a median survival time of 8 months
(95% CI: 7.141-8.859), whereas the participants of talc
pleurodesis had a median survival time of 9 months (95%
CI: 7.546-10.454). Following the suggestions of Hosmer
et al. (16), we found that all tests, such as the log-rank, the
Breslow and the Tarone-Ware tests were in concordance
in that survival distributions of the two groups were
not significantly different (see Figure 2) [log-rank test:
%’(1)=0.048; P=0.827; Breslow: 3°(1)=0.503; P=0.478;
Tarone-Ware: %°(1)=0.373; P=0.541]. Moreover, a Cox-
regression model was conducted in order to estimate the
effect of group in survival time without any significant
results (HR: 1.069; 95% CI: 0.553-2.066; P=0.843).

Although the aforementioned results indicated that
survival distributions of the two groups were not statistically
significant, we took a cautionary approach due to survival
curve crossings. As survival curves had multiple crossing
points (Figure 2), the proportionality of hazards assumption
was not met and therefore the log-rank test was deemed
inadequate despite encouraging scientific evidence that log-
rank test preserves its power (>80%) when the censored
cases are few and survival curves cross at their beginning
(17,18). We therefore proceeded with an alternative analysis
design.

Two different analyses were planned both before and
after the 14" month. As there were nil censored data before
the 14" month, the chi-square test (x’) was used to evaluate
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Table 2 Baseline general characteristics of both groups and between-group comparison results

Kleontas et al. HITHOC vs. Talc pleurodesis for the treatment of NSCLS related pleural effusion

Variables

Total group of patients

(N=40)

Group A (N;=20)

Group B (N,=20)

Between-group comparison
Avs.B

Demographics
Age (years)
Gender
Male
Female
Somatometric data
Weight (Kg)
Height (cm)
BMI
Personal medical history
Family history with cancer
Smoking (pack/years)
Blood group
A
B
AB
6}
Rhesus
Positive
Negative
Comorbidities
Hypertension
Coronary artery disease
Diabetes
Atrial fibrillation

Preoperative examination

Preoperative ejection fraction

Preoperative FEV1 (It)
Preoperative FEV1 (%)
Preoperative FVC (It)
Preoperative FVC (%)

Preoperative Tiffeneau-Pinelli index

61.03 (10.93)

37 (92.50)
3 (7.50)

80.00 (8.00)
173.40 (7.57)
27.08 (3.68)

7 (17.50)
60.00 (55.00)

14 (35.00)
7 (17.50)
0 (0.00)

19 (47.50)

33 (82.50)
7 (17.50)

9 (22.50)
4 (10.00)

10 (25.00)
3 (7.50)

64.50 (8.75)
2.15 (0.58)
61.00 (11.61)
2.46 (1.28)
58.53 (18.99)
0.79 (0.78)

60.40 (11.49)

19 (95.00)
1 (5.00)

80.00 (13.00)
1.70 (8.38)
26.25 (4.55)

2 (10.00)
100.00 (47.50)

5 (25.00)
6 (30.00)
0 (0.00)
9 (45.00)

17 (85.00)
3 (15.00)

3 (15.00)
1 (5.00)
3 (15.00)
3 (15.00)

57.50 (9.25)
1.62 (0.30)
53.50 (10.25)
1.72 (1.16)
47.50 (37.50)
0.775 (0.73)

61.65 (10.60)

18 (90.00)
2 (10.00)

82.00 (14.00)
1.76 (6.12)
27.08 (3.40)

5 (25.00)
60.00 (55.00)

9 (45.00)
1(5.00)
0 (0.00)

10 (50.00)

16 (80.00)
4 (20.00)

6 (30.00)
3(15.00)
7 (35.00)
0 (0.00)

65.00 (5.00)
2.53 (0.40)
66.00 (7.00)
2.48 (2.94)

63.00 (40.00)
0.92 (0.91)

1(38)=0.358; P=0.723

P=0.545 (Fisher’s exact test)

U=84.50; P=0.188
t(29)=2.171; P=0.038
U=95.50; P=0.387

P=1.000 (Fisher’s exact test)
U=65.00; P=0.214

P=0.117 (Fisher’s exact test)

P=1.000 (Fisher’s exact test)

P=0.451 (Fisher’s exact test)
P=0.605 (Fisher’s exact test)
P=0.273 (Fisher’s exact test)
P=0.231 (Fisher’s exact test)

U=73.50; P=0.040
t(17)=5.513; P<0.001
U=0.00; P<0.001
U=28.00; P=0.183
U=20.00; P=0.045
U=27.00; P=0.158

Data are n (%), median (IQR), mean (SD), or n/N (%). BMI, body mass index.
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Table 3 Baseline oncological characteristics of both groups and between-group comparison results

Total group of patients Between-group comparison

Variables (N=40) Group A (N;=20) Group B (N,=20) Avs B
Primary tumor’s characteristics
Affected side of thorax ¥’(1)=3.636; P=0.057
Right 22 (55.00) 14 (70.00) 8 (40.00)
Left 18 (45.00) 6 (30.00) 12 (60.00)
Tumor histologic type P=0.565 (Fisher’s exact test)
Squamous 11 (27.50) 5 (25.00) 6 (30.00)
AdenoCa 27 (67.50) 13 (65.00) 14 (70.00)
Large cell Ca 2 (5.00) 2 (10.00) 0 (0.00)
Grade of tumor’s differentiation P=0.353 (Fisher’s exact test)
High 0 (0.00) 0 (0.00) 0 (0.00)
Medium 5 (12.50) 2 (10.00) 3 (15.00)
Low 20 (50.00) 8 (40.00) 12 (60.00)
Undifferentiated 2 (5.00) 2 (10.00) 0 (0.00)
Anatomic location of primary tumor P=0.060 (Fisher’s exact test)
Right upper lobe 10 (25.00) 4 (20.00) 6 (30.00)
Right medial lobe 5 (12.50) 5 (25.00) 0 (0.00)
Right lower lobe 6 (15.00) 4 (20.00) 2 (10.00)
Left upper lobe 16 (40.00) 5 (25.00) 11 (55.00)
Left medial lobe 0 (0.00) 0 (0.00) 0 (0.00)
Left lower lobe 3 (7.50) 2 (10.00) 1(5.00)
Staging
TNM factor T P=0.127 (Fisher’s exact test)
Tic 2 (2.50) 1 (5.00) 0 (0.00)
T2b 3 (7.50) 3 (15.00) 0 (0.00)
T3 17 (42.50) 6 (30.00) 11 (55.00)
T4 19 (47.50) 10 (50.00) 9 (45.00)
TNM factor N P=0.182 (Fisher’s exact test)
N1 6 (15.00) 5 (25.00) 1 (5.00)
N2 34 (85.00) 15 (75.00) 19 (95.00)
TNM factor M P=0.037 (Fisher’s exact test)
M1ia 22 (55.00) 9 (45.00) 13 (65.00)
M1b 7 (17.50) 2 (10.00) 5 (25.00)
Mic 11 (27.50) 9 (45.00) 2 (10.00)
TNM staging ¥’(1)=6.144; P=0.013
IVA 29 (72.50) 11 (55.00) 18 (90.00)
IVB 11 (27.50) 9 (45.00) 2 (10.00)

Data are n/N ().
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Figure 1 Kaplan-Meier plot for the full group of participants.
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Figure 2 Kaplan-Meier plot for the groups A (HITHOC) and B
(TALC).

whether the therapy outcome was independent of the
underlying used technique. After the 14™ month we had one
censored case and observed five patients who did not exhibit
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Table 4 A contingency table of participants regarding their therapy
outcome depending on group

Patients
Groups
Without the event With the event Total
A 3 17 20
B 2 18 20
Total 5 35 40

the event (death). In this case, survival analysis could not be
implemented and descriptive data were given instead. Based
on findings of ¥’ test, the therapy outcome was found to
be independent of the treatment group (Fisher’s exact test:
P=1.000). In more detail, the proportion of patients with/
without the event (death) up to the 14" month is depicted
in Table 4.

In the post-14™ month up to the end of the study, five
participants were observed. Three of them underwent
HITHOC, while two of them had talc pleurodesis. Patients
of group A showed the event at the 20" month, while two
of group B patients had the event at the 32" month. One
censored case was mentioned in the group A.

Secondary end points

A Cox-regression model was used to estimate the effect
of different factors in the treatment outcome (survival).
Fifty-four factors were tested for their effects on survival,
using a single-factor Cox-regression model. A multi-factor
Cox model was built based on variables that had P values
equal or lower than 0.20 and fulfilled the proportionality
of hazards assumption, as well as variables of clinical
importance (i.e., age) (Table I).

Based on our analysis, the probability of death was 5.02
times greater in patients with MPE of stage IVB compared
to that in patients with MPE of stage IVA, taking into
account the effect of the other involved variables in the
multi-factor model. Moreover, the quality of fit in the Cox’s
proportional hazards model was assessed by plotting the log-
minus-log (survival function) versus time log(t) (Figure 3).
When a linear relationship is evident between these two
variables, data are well-fitted in the model.

Among all recorded parameters, we would like to
mention some parameters that had significant variance
between the two groups. Firstly, the urea levels were
significant higher in group B at all postoperative time
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points (1" postoperative day: U =32.00; P=0.001; 2™
postoperative day: U =46.00; P=0.004; 7" postoperative
day: U =56.00; P=0.012) (Figure 4). We also observed
significant elevation of levels of C-reactive protein in blood
tests at 7" postoperative day only in group B (W =-2.833;
P=0.005) (Figure 5). Moreover, there were significant more
white blood cells (U =45.00; P=0.034) in group A at the
2" postoperative day compared to the group B [group A:
10.55 (7.65, 13.05); group B: 6.60 (6.29, 9.11)] (Figure 6).
Finally, the two groups had significant different LOS
(U =7.00, P<0.001). Specifically, group A showed longer
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LOS compared to group B [group A: 9.00 (7.00, 9.00);
group B: 6.00 (5.00, 6.00)] (Figure 7).

Discussion

Safety was confirmed in both procedures as no deaths were
observed at surgery or as readmission related to procedure.
The mean survival of patients with metastatic, MPE varies
among published studies. Dixit ez 4. reported that the mean
survival of those patients was dependent on the histological
type of the primary tumor and generally ranged from 3
to 12 months, and in particular for lung cancer patients
it was limited to 2.6 months (19). Similarly, Clive et al.
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Figure 7 Between-groups comparison of length of hospital stay
(LOS). LOS is equal to total days of fluid drainage because all

patients discharged the next day after chest drain removal.

exhibited a mean survival of 2.5 months for a corresponding
population (20). Zamboni ez a/. group recorded a median
survival of 4 months in a similar population sample (21).
Researchers in the Pilling ez al. team reported an average
survival of 7.03 months in patients with MPEs undergoing
thoracoscopic chemical talc insufflation pleurodesis and
8.33 months in corresponding patients group, which
underwent chemical talc slurry pleurodesis through the
thoracic chest tube, bedside (22). In addition, Montero-
Arias er al. reported a retrospective study of patients
with MPE due to lung cancer with an average survival of
8.30 months (23). Our results showed survival comparable to
the highest reported survival in the literature (8-9 months). It
is also noteworthy the fact that although the hyperthermic
chemoperfusion group was statistically significant different
in a few of the baseline variables, such as advanced TNM
stage and the preoperative respiratory tests (FEV,, FVC,
FEV/FVC), still it managed to achieve the same survival as
the talc pleurodesis group. Clearly, this does not constitute
a proof of one’s method superiority over the other, but it
does ensure that both treatments are equally valuable.
Although there is no need in general to emphasize
further that survival is dependent on TNM stage, we’d
like, according to our research, to comment that TNM
stage and creatinine values both preoperatively and 7 days
postoperatively could be regarded as risk-factors for survival
in patients with metastatic MPE. However, only TNM stage
was shown to have a significant effect on patients’ survival.
The same conclusion has been reached by Yoon ez 4/, giving
emphasis to the point that extrathoracic metastatic lesions
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exert a negative impact in patients’ prognosis (24).

Moreover, we found that groups had significant
difference in length of hospital stay, with the HITHOC
group A needed 2-4 more days than talc group B, due to
the greater amount of postoperative fluid drainage per
day. This may be considered as an indirect evidence that
achieving symphysis between the visceral and the parietal
pleura is faster by talc insufflation. The reported median
time of hospitalization ranges from 5 to 12 days in similar
groups with talc pleurodesis (25).

The fact of the significant elevation of levels of C-reactive
protein in blood tests at 7" postoperative day only in talc group
B has been also observed by Froudarakis ez 4/. and attributed
to inflammation caused by talc, while surgical trauma seems
to play a minor role at this elevation (26). On the contrary,
the significant white blood cells elevation, which revealed in
HITHOC group A at 2™ postoperative day, demonstrated
greater mobilization of the body’s defense systems, either
as an increased response to surgical trauma or an increased
response to the chemotherapeutic agent. Anevlavis ez a/.
showed that white blood cell count >13x10°/mm’
was associated with the poor survival of patients with MPE (27).

The observed urea elevated values in the group of talc
pleurodesis (group B) in any time point postoperatively had
been also referred by Reichner ez 4/, while another study
of Hu et 4l., in agreement with our study confirmed that
applied intrathoracic chemoperfusion didn’t affect the renal
function of patients with lung cancer (13,28). Furthermore,
we concluded that creatinine levels preoperatively and
in the 7™ postoperative day were independent predictors
significantly affecting the survival rate in both groups.

Likewise, in several international studies, ECOG
performance status (Karnofsky scale) and the application of
systemic chemotherapy and radiotherapy at the pre-invasive
setting are very strong, independent, prognostic factors,
affecting survival outcomes in patients with MPE both at
single and multi-factor Cox proportional hazards models
(23,24,27). Finally, recent studies indicated that the LENT
score becomes the best predictor of prognostic survival for
patients with metastatic, malignant, pleural effusions (22,29).
These two factors were not recorded in our trial.

We did not perform any cost comparison analysis
between groups, as we felt that the HITHOC procedure
was more expensive than talc pleurodesis, given the cost
of the perfusion consumables and chemotherapy agent
compared to sterile talc. In HITHOC group, the total cost
for the pump, the circuit and the technician exceeded 2,000
euros per case. Additionally, the HITHOC group exhibited
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longer LOS, adding to the financial difference between the
two groups.

Similarly, we did not perform any debulking surgery.
In our opinion, there will be always wrong calculations
about the amount of tumor burden, that have been resected
from each patient and each calculation will be different.
Therefore, performing debulking surgery in a prospective
study group, adds another undefined parameter which
might affect survival.

Findings of the most recent systematic review and meta-
analysis of Zhou ez 4/. indicate that HITHOC is an effective
and safe therapeutic procedure for extending patient’s life
and controlling disease progress (9). We would like to note
that this meta-analysis is based on MPEs which have as a
causal factor any primary cancer, while our own research
focuses only on non-small cell lung cancer (NSCLC).

Conclusions

The current study aimed to investigate a specific,
homogeneous population and tried to highlight the
efficacy of two therapeutic methods, primarily in terms
of overall survival (OS), and secondarily in terms of
identifying independent prognostic factors. Thorough
analysis demonstrated that both intrathoracic, hyperthermic
chemotherapy and talc chemical pleurodesis are equally
effective and safe therapeutic options in treating patients
with MPE in NSCLC with acceptable survival. There was
no significant superiority between the two procedures. In
the absence of survival benefit, HITHOC is more expensive
and complex due to significant difference in LOS.

Despite limitations, we consider that our study has
identified other parameters which showed significant
changes following the application of the two different
techniques and could be utilized as initiating points for new,
larger clinical studies. The latter could help us draw firm
conclusions in terms of understanding, monitoring and
individually treating MPEs.
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