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Global health status/QoL was also significantly improved at 
2 weeks (baseline score 34.1, 2-week score 46.3, mean change 
12.3, n = 68, p  !  0.001). Improvements in cough, fatigue and 
all functional scales were noted at 2 weeks. The improve-
ments in dyspnea and global health status/QoL were main-
tained to 14 weeks in surviving subjects and there was fur-
ther improvement in the MRC score at 14 weeks. Patients 
who completed the FACIT-TS-G survey demonstrated overall 
satisfaction with TPC treatment.  Conclusions:  TPCs are as-
sociated with a significant improvement in global health sta-
tus, QoL and dyspnea at the 2-week time point in patients 
with recurrent MPE.  Copyright © 2012 S. Karger AG, Basel 

 Introduction 

 Malignant pleural effusion (MPE) is a common prob-
lem associated with advanced malignancy, with over 80% 
representing disseminated lung, breast and ovarian car-
cinomas, or lymphoma  [1] . Dyspnea, found in over 50% 
of patients with MPE, is the most common and often the 
most distressing symptom  [2] . Malignant effusions carry 
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 Abstract 

  Background:  Tunneled pleural catheters (TPC) are used in 
the management of malignant pleural effusions (MPE), but 
the impact of this palliative procedure on patient quality of 
life (QoL) has not been well described.  Objectives:  To ascer-
tain the impact of TPCs on symptoms and QoL of patients 
with recurrent MPE.  Methods:  Patients with recurrent MPE 
completed the EORTC QLQ-C30 and LC13 QoL question-
naires at baseline, 2 and 14 weeks; FACIT-TS-G ©  treatment 
satisfaction surveys were completed at 14 weeks.  Results:  A 
total of 82 patients were recruited. Thirty-seven patients 
(37/82, 45%) died prior to their 14-week follow-up appoint-
ment. Significant improvements in dyspnea at 2 weeks were 
demonstrated with both dyspnea scores (LC13 baseline 
score 64.1, 2-week score 43.7, mean change –20.4, n = 56, p  !  
0.001; C30 baseline score 78.9, 2-week score 46.6, mean 
change –32.4, n = 68, p  !  0.001), as well as with the MRC score 
(baseline median score 4, 2-week score 3, n = 70, p  !  0.001). 
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a grave prognosis, with a median survival estimated at 
merely 4–7 months  [3, 4] . Management of MPE is there-
fore typically centered on palliation and symptom con-
trol.

  Management options for MPE have traditionally in-
cluded therapeutic thoracentesis, chemical and mechani-
cal pleurodesis, pleuroperitoneal shunting and pleurec-
tomy. Pleurodesis is considered the gold standard treat-
ment and is typically achieved with a sclerosing agent 
such as doxycycline or talc. These agents act by inducing 
pleural inflammation, causing pleural fibrosis and subse-
quent pleurodesis  [5] . However, this procedure has sig-
nificant reported morbidity, with fever and severe chest 
discomfort commonly ensuing from the acute pleural in-
jury required to achieve pleurodesis  [6] . Talc slurry has 
been associated in some series with development of the 
acute respiratory distress syndrome, although a large 
study utilizing large particle talc did not encounter this 
complication  [7, 8] . In addition, talc pleurodesis generally 
necessitates a hospital stay of several days  [9–12] , an ex-
pensive and undesirable consequence for any palliative 
treatment in a patient population with such limited life 
expectancy. 

  In recent years, tunneled pleural catheters (TPC) have 
emerged as a viable alternative management strategy, al-
though their role remains somewhat controversial. In-
dwelling pleural catheters have been shown to decrease 
effusion size  [13] , improve symptoms and even induce 
spontaneous pleurodesis, albeit in a delayed fashion  [14] . 
TPCs have been shown to be effective in a broad popula-
tion of patients, including those with trapped lung  [15–
18] . TPCs are associated with minimal side effects and 
can be performed on an outpatient basis, and have re-
cently been included in management guidelines as an ac-
ceptable alternative treatment for MPE  [19] . However, the 
impact of tunneled pleural catheters on quality of life 
(QoL) has not been well studied. This study was designed 
to prospectively determine the impact of tunneled pleural 
catheters on symptoms and QoL of patients with recur-
rent, malignant pleural effusions, and to document pa-
tient satisfaction with this treatment modality. 

  Materials and Methods 

 Study Design 
 A prospective cohort study was designed to evaluate the im-

pact of tunneled pleural catheters on patients with recurrent, ma-
lignant pleural effusions. This study was approved by the Re-
search Ethics Board at each participating institution and written 
informed consent was obtained from all subjects.

  Study Participants 
 All patients presenting to an interventional pulmonary service 

with a malignant pleural effusion at four tertiary hospitals across 
Canada were screened for inclusion into the study. Catheter inser-
tion (PleurX catheter, CareFusion, San Diego, Calif., USA) and 
management took place as per previously published protocols 
 [20]. 

  Patients were considered eligible for the study if they were aged 
18 or older, had a history of malignancy and had a recurrent, ma-
lignant pleural effusion that was symptomatic. In general, pa-
tients had undergone at least one therapeutic thoracentesis or oth-
er pleural drainage procedure demonstrating symptomatic im-
provement before they were considered appropriate candidates 
for TPC placement, although TPC may be used as the initial ap-
proach when patients are first seen in a clinic with large symp-
tomatic effusions. A physician or study nurse explained the study 
to each patient. Those who agreed to have a TPC inserted and 
consented to the study were enrolled. Patients received treatment 
of their primary tumor through their medical and radiation on-
cologists as per standard guidelines and local protocols.

  Patients were not eligible for participation if prior chemical 
pleurodesis had been carried out on the side of the symptomatic 
effusion. Active pleural or pulmonary infection or current hospi-
talization for any reason other than a symptomatic MPE were 
criteria for exclusion from study participation. Patients who were 
anticipated to have a life expectancy of less than 3 months and 
those who could not complete the questionnaires were also ex-
cluded. The survey was available in both English and French.

  Data Collection 
 Basic demographic information including age, gender and 

type of malignancy were collected at baseline. Patients completed 
the European Organization for Research and Treatment of Can-
cer Quality of Life questionnaire (EORTC QLQ-C30 Version 3.0) 
and lung cancer module (LC13) prior to catheter insertion  [21] . 
The treating physician (respirologist) recorded the patient’s MRC 
dyspnea score and estimated the percent of the hemithorax occu-
pied with pleural fluid based on the chest radiograph. 

  At the 2-week and 14-week clinic visits, patients completed the 
EORTC QLQ-C30 and LC13 questionnaires. The treating physi-
cian again assessed the MRC dyspnea score, estimated the percent 
of the hemithorax occupied and recorded any problems or com-
plications associated with the TPC. At the 14-week visit, patients 
also completed the Functional Assessment of Chronic Illness 
Therapy Treatment Satisfaction questionnaire (FACIT-TS-G ©  
version 1.0). If the TPC was removed prior to the 14-week visit, 
patients were asked to complete the 14-week surveys at the time 
of removal. Questionnaires were mailed to patients who were un-
able to attend scheduled appointments.

  Outcome Measurements 
 The primary outcome measure was the dyspnea score (LC13 

and C30) at 2 weeks. Secondary outcome measures included glob-
al health status/QoL score at 2 and 14 weeks; LC13 and C30 dys-
pnea scores at 14 weeks; FACIT-TS-G scores; MRC scores; other 
symptoms scores (fatigue, cough, chest pain) at 2 weeks and func-
tional scales (physical, social, emotional) at 2 weeks.
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  QoL Assessment 
 The EORTC QLQ-C30 and LC13 questionnaires are com-

posed of single- and multi-item scales. All questions are presented 
on a Likert-type scale (answer options from 1 to 4 or 1 to 7). The 
raw scores are linearly transformed into composite scores, which 
are reported from 0 to 100. For symptom scales, such as the dys-
pnea score, a higher value represents a higher level of symptom-
atology; for functional scales, such as physical function, and the 
global health status/QoL scale, a higher score represents a higher 
level of function and a better QoL  [22] . A difference of 5–10 rep-
resents a small change, 10–20 points represents a moderate change 
and greater than 20 points indicates a large change  [23] . 

  The FACIT-TS-G treatment satisfaction questionnaire is also 
composed of single and multi-item scales, answered on a Likert 
scale (0–2 or 0–4). Data on treatment satisfaction and recommen-
dation can be transformed into composite values, which are re-
ported from 0 to 100. All remaining items are evaluated with de-
scriptive statistics.

  Statistical Analysis 
 Sample size calculations were performed with a paired t test, 

using an alpha of 0.025 to account for two comparison points (2 
weeks and 14 weeks), and a beta of 0.8 with SD of 20. In order to 
see a change in at least 10 points in the EORTC dyspnea score, we 
estimated a sample size of 40; however, to account for patient mor-
tality and those lost to follow-up, our target sample size was dou-
bled to 80.

  Data are presented as means  8  SD unless otherwise specified. 
Dyspnea scores, global health status/QoL score and the remaining 
symptom and functional scores from baseline to 2 weeks were 
analyzed using paired t tests. Repeated measures ANOVA analy-
sis was performed to compare dyspnea scores and the global 
health status/QoL score between baseline, 2 and 14 weeks. MRC 
scores were analyzed using Wilcoxon signed-rank tests. Treat-
ment satisfaction data are presented as means, with overall treat-
ment rating and effectiveness reported with descriptive statistics. 
p values  ! 0.05 were considered significant. All data were analyzed 
with the use of the SPSS software package (version 19.0; SPSS Inc., 
Chicago, Ill., USA).

  Results 

 Eighty-two subjects were recruited into the study from 
the four participating centers. Cohort demographics are 
detailed in  table 1 . The mean age of participants was 67 
years. The most common tumor type was primary lung 
cancer (46%), followed by breast cancer (15%). Prior pleu-
ral procedures performed are listed in  table 1 , with sub-
jects having undergone a mean of 2.1 thoracenteses prior 
to TPC insertion. Nineteen patients achieved pleurodesis 
and had their TPC removed prior to the 14-week appoint-
ment (23%), with a mean of 54 days to TPC removal ( ta-
ble 2 ). There was a greater than 25% reduction in the per-
cent hemithorax occupied by pleural fluid 2 weeks fol-
lowing placement of a TPC (55% hemithorax occupied at 

baseline, 27% hemithorax occupied at 2 weeks, change 
28%, p = 0.001). Thirty-seven patients (37/82, 45%) died 
prior to their 14-week follow-up appointment. Complica-
tions related to the indwelling catheters were rare, and are 
outlined in  table 2 .

  Results of the primary and secondary outcome mea-
sures are detailed in  table 3 . Statistically and clinically sig-
nificant improvements in global health status/overall QoL 
were noted at the 2-week time point (baseline score 34.1, 
2-week score 46.3, mean change 12.3, n = 68, p  !  0.001). 
Improvements in dyspnea from baseline to week 2 were 
also demonstrated with both the LC13 (baseline score 64.1, 
2-week score 43.7, mean change –20.4, n = 56, p  !  0.001) 
and the C30 (baseline score 78.9, 2-week score 46.6, mean 
change –32.4, n = 68, p  !  0.001) dyspnea scales, as well as 

Table 1. P atient characteristics (n = 82)

Mean age (range), years 67 (41–95)
Sex

Female 45 (55%)
Male 37 (45%)

Inpatient vs. outpatient
Inpatient 19 (25%)
Outpatient 59 (75%)

Tumor type
Lung 36 (46%)
Breast 12 (15%)
Ovarian 5 (6%)
Mesothelioma 9 (11%)
Other 17 (22%)

Pleural fluid cytology
Positive 51 (77%)
Negative 15 (23%)

Procedures prior to TPC
Thoracentesis only 62 (75.6%)
Chest tube 5 (6.1%)
Thoracoscopy or VATS 2 (2.4%)
Prior TPC 2 (2.4%)
None recorded 11 (13.4%)

Table 2. P atient outcomes

TPC removal 19 (23%)
Days to removal (range) 54 (28–90)
Death by 14 weeks 37 (45%)
Complications

Cellulitis 4 (4.8%)
Empyema 1 (1.2%)
Loculation 3 (3.6%)
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with the MRC score (baseline median score 4, 2-week 
score 3, n = 70, p  !  0.001). Improvements in QoL and dys-
pnea were noted in the subgroup of subjects with lung can-
cer as well as in those with other primary tumors. The 
percentage of subjects with clinically significant changes 
in dyspnea and overall QoL is demonstrated in  figure 1 .

  Improvements in cough (baseline score 54.2, 2-week 
score 38.8, mean change –15.4, n = 67, p  !  0.001) and fa-
tigue (baseline score 64.4, 2-week score 51.8, mean change 
–12.6, n = 70, p  !  0.001) also occurred and no worsening 
of chest pain was noted (baseline score 25.8, 2-week score 
24.2, mean change –1.5, n = 66, p = 0.626). All three func-
tional scales (physical function +5.8, emotional function 
+7.8 and social function +9.3) were also improved at 2 
weeks (p  !  0.05). The improvements in dyspnea and glob-
al health status/QoL continued to 14 weeks in surviving 
subjects ( table 3 ) and there was a further improvement in 
the MRC score at 14 weeks. Patients who completed the 
FACIT-TS-G survey demonstrated overall satisfaction 
with TPC treatment ( table 4 ), with over 75% rating it as 
very good or excellent ( fig. 2 ).

  Discussion 

 This study demonstrates the positive impact of tun-
neled pleural catheters on dyspnea, cough and fatigue, as 
well as functional status and overall QoL in patients with 
malignant pleural effusions. To our knowledge, this is the 
first study to evaluate both symptoms and QoL in this 
population using questionnaires that have been validated 
in patients with cancer. In addition, our study demon-
strates that the responsiveness of the EORTC QLQ-C30 
and LC13 measurement tools can be used to monitor 
treatment-related changes in this disease. 
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  Fig. 1.  Percentage of patients with clinically significant changes in global QoL and dyspnea scores.  a  Global 
health status (a higher score represents improved QoL).  b  LC13 dyspnea score (a lower score represents decreased 
symptoms). A change of 5 points is considered a mild but clinically significant difference and a 20-point change 
is considered a large difference. 

  Fig. 2.  Patient evaluation of TPC treatment (FACIT-TS-G). Evalu-
ation of TPC treatment was done at the final 14-week visit or at 
the time of TPC removal. Patients were asked to rate the effective-
ness of the treatment and to provide a rating of their overall treat-
ment experience. 
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  QoL in patients treated for malignant pleural effusions 
has not been extensively studied. Several small case series 
evaluating treatments for MPE have addressed the ques-
tion of QoL using measures such as visual analogue scales 
 [10] , telephone questionnaires  [15] , or in the form of a 
simple question posed to patients following the interven-
tion. One case series reported an improvement in QoL in 
34/34 patients surveyed with a single question  [16] ; an-
other small series described an improvement in overall 
‘well-being’ after placement of a TPC in 12/12 patients 
 [24] . Putnam et al.  [12]  used the dyspnea component of 
the Guyatt Chronic Respiratory Questionnaire to address 
QoL issues, and were able to demonstrate an improve-
ment in QoL at 30, 60 and 90 days post-TPC compared to 
baseline. However, that questionnaire has only been vali-
dated in patients with airflow obstruction, and never in 
patients with malignancy  [25] . A recent study by Davies 
et al.  [26]  used the EORTC QLQ-C30 scale to assess QoL 
as a secondary endpoint in 52 patients, and found an 
overall improvement in QoL 6 weeks after TPC place-
ment.

  Many more studies have attempted to evaluate the im-
pact of TPCs on symptoms, particularly dyspnea, as a 
surrogate for QoL, although most have not applied vali-
dated scoring tools. A case series of 250 procedures grad-
ed improvements in dyspnea on a 3-point scale (complete, 
partial, absent) and demonstrated a partial or complete 
improvement in 88.8% of patients treated with TPCs  [13] . 
Putnam et al.  [12]  reported an improvement in dyspnea 
using the Borg dyspnea scale, while Davies et al.  [26]  
demonstrated improvements in dyspnea and chest pain 
using visual analogue scales. Other studies have simply 
reported ‘decrease in dyspnea’  [24]  or ‘symptomatic im-

provement’  [15]  with TPCs. A meta-analysis of nineteen 
studies reported symptomatic improvements in 95.6% of 
patients following TPC placement  [14] , although none of 
the studies included examined QoL using standardized 
tools.

  We chose to use the European Organization for the 
Research and Treatment of Cancer quality of life ques-
tionnaire as this survey was developed specifically for 
clinical trials in oncology and has been validated and 
tested in a wide variety of cancer populations  [27, 28] . 
This questionnaire has been used to monitor treatment 
response in many different tumor types; it has also been 
used to investigate the relationship between QoL and var-
ious other factors such as prognosis  [29] . 

  The EORTC survey has been used to evaluate pretreat-
ment QoL in a number of cancer populations. One large 
study evaluating pretreatment QoL indices in almost 

Table 3. O utcome measures at all 3 time points

Baseline 2 weeks 14 weeks

Global health status/QoLa 33.9 (n = 80) 46.2b (n = 70) 53.1b (n = 30)
C30 dyspnea scorea 79.8 (n = 81) 46.9b (n = 69) 36.6b (n = 31)
LC13 dyspnea scorea 63.6 (n = 73) 43.6b (n = 63) 32.3b (n = 31)
MRC scorec 4 (n = 78) 3d (n = 71) 2d (n = 35)

n  represents the number of patients with available data for each score at each time point.
a p < 0.05, repeated measures ANOVA analysis was performed on patients with data available at all 3 time 

points, data presented in means. 
b p < 0.05, paired t test vs. baseline. 
c p < 0.05, Friedman statistic performed on patients with data available at all 3 time points; data presented 

in medians. 
d p<0.05, Wilcoxon signed-rank test vs. baseline.

Table 4. T reatment satisfaction and recommendation (FACIT-
TS-G)

Mean score 8 SD

Treatment satisfaction 81.8824.8
Treatment recommendation 96.0815.9

D ata were collected at 14 weeks or at the time of TPC removal. 
Treatment satisfaction questions were: Do you feel you received 
the treatment that was right for you? Are you satisfied with the 
effects of this treatment so far? Treatment recommendation ques-
tions were: Would you recommend this treatment to others with 
your illness? Would you choose this treatment again?
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1,200 patients with various stages of non-small cell lung 
cancer found a mean QoL score of 53 in patients with 
both localized and metastatic disease, with C30 dyspnea 
scores ranging between 36 and 40  [30] . Another study in 
just over 1,000 patients with breast cancer at various stag-
es of disease cited a mean QoL score of 65  [31] , while in 
patients with brain, bone and lung metastases assessed 
prior to palliative radiation therapy, scores ranged be-
tween 48 and 61  [32] . Compared to this, our study pa-
tients had significantly lower baseline QoL scores (33.9) 
and were significantly more dyspneic (79.8). Other stud-
ies in patients with MPE have shown similar QoL (36.5–
37) and dyspnea (79.7) scores prior to therapeutic inter-
ventions  [26, 33] . This highlights the significant morbid-
ity associated with malignant pleural effusions above and 
beyond that associated with advanced, metastatic dis-
ease. However, following placement of a TPC and regular 
drainage of fluid at the 2-week time point, our study pa-
tients had QoL and dyspnea scores more comparable to 
the pretreatment scores of both non-small cell lung can-
cer patients and oncology patients receiving palliative 
treatments.

  The impacts of various other oncologic treatments on 
QoL have been investigated using the EORTC question-
naires. High-dose radiation therapy in lung cancer pa-
tients actually decreased the QoL score by almost 5 points 
and increased dyspnea scores by 5 points 2 weeks after 
radiation therapy, although this decline did not persist 
beyond 3 months  [34] . Patients with metastatic solid tu-
mors receiving palliative chemotherapy had an improve-
ment of 8 points in their QoL scores after several rounds 
of chemotherapy  [35] . The most remarkable improve-
ment in dyspnea scores has been demonstrated in pa-
tients receiving bronchoscopic intervention for malig-
nant airway obstruction, with improvements of 9 points 
in the QoL scores and almost 40 points on the C30 dys-
pnea scale 30 days after stent placement  [36] . In our study, 
patients had a mean improvement of 12 points in the QoL 
scale and improvements of 20–30 points on the dyspnea 
scales only 2 weeks after the intervention, a significant 
improvement in relation to many other palliative treat-
ments.

  Although the FACIT-TS-G survey has not been widely 
studied in other cancer populations, our study results 
demonstrate that the majority of patients who received 
TPCs were satisfied with their treatment. Most patients 
felt that the treatment was right for them and would rec-
ommend it to other patients with malignant pleural effu-
sions.

  The main limitation of this study is the observational 
nature of our cohort, with no other treatment group 
against which to directly compare our results. A high pa-
tient mortality rate also significantly restricted our co-
hort over time, with nearly half of our patients lost from 
the study by 14 weeks. This is an unfortunate but un-
avoidable limitation of studies performed in any pallia-
tive patient group, perhaps necessitating a shorter follow-
up time period for patient re-evaluation. Nevertheless, 
the fact that improvements in outcome measurements 
were reflected at both the 2- and 14-week time points sug-
gests that the changes we demonstrate are real and not 
simply the result of a healthy survivor effect. Finally, the 
EORTC-C30 questionnaire was lengthy and time con-
suming to complete, and skipped questions affected the 
calculation of composite scores for analysis. Future stud-
ies evaluating QoL scales in this population may choose 
to use the EORTC-C15-PAL survey, a shorter core ques-
tionnaire designed specifically for palliative care cancer 
patients  [37] .

  Tunneled pleural catheters are slowly being integrated 
into the care strategy of patients with malignant pleural 
effusions in many centers around the world and are now 
included in international treatment guidelines for man-
agement of MPE  [19] . Our study adds validity to the cur-
rent literature suggesting that TPCs are well tolerated and 
that they significantly improve patient symptoms and 
QoL. Goals for care in this palliative patient group should 
place maximal importance on symptom control and 
QoL, and prioritize treatment strategies that can be of-
fered on an outpatient basis with minimal complications.
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