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AbstrAct
Introduction There is a lack of data evaluating the clinical 
effect on symptoms of pleural intervention procedures. 
This has led to the development of patient-reported 
outcome measures (PROMs) to define what constitutes 
patient benefit. The primary aim of this paper was to 
prospectively assess the effect of pleural procedures on 
PROMs and investigate the relationship between symptom 
change and clinical factors.
Methods We prospectively collected data as part of 
routine clinical care from 158 patients with pleural effusion 
requiring interventions. Specific questionnaires included 
two patient-reported scores (a seven-point Likert scale 
and a 100 mm visual analogue scale (VAS) to assess 
symptoms).
results Excluding diagnostic aspiration, the majority 
of patients (108/126, 85.7%) experienced symptomatic 
benefit from fluid drainage (mean VAS improvement 
42.6 mm, SD 24.7, 95% CI 37.9 to 47.3). There was a 
correlation between symptomatic benefit and volume 
of fluid removed post aspiration. A negative association 
was identified between the number of septations seen on 
ultrasound and improvement in dyspnoea VAS score in 
patients treated with intercostal chest drain.
conclusion The results of our study highlight the effect 
of pleural interventions from a patient’s perspective. The 
outcomes defined have the potential to form the basis 
of a clinical useful tool to appraise the effect, compare 
the efficiency and identify the importance of pleural 
interventions to the patients.

IntroductIon
Pleural diseases are frequent health problems 
in the general population, and under this 
term, a broad variety of different conditions 
are included that require specific manage-
ment.1 2 Pleural effusion and pneumothorax 
are the most common presentations of 
pleural disease and are increasing in inci-
dence.3–6 Standardisation of management of 
pleural diseases is difficult, and the number of 
pleural interventions available to physicians 
is rapidly expanding.7 Pleural aspiration, 
chest drain and indwelling pleural catheter 
(IPC) insertion, medical thoracoscopy and 
ultrasound (US)-guided pleural biopsies 
are included within the armamentarium of 
available procedures.7 Clinicians providing 

these interventions must be able to select 
the optimal intervention rationally, based on 
patient benefit.

Dyspnoea is one of the most common 
symptoms of pleural diseases and the main 
reason patients present to medical services. 
Relief of dyspnoea is the most important 
outcome from a patient’s perspective and is 
the treatment intent in the majority of cases. 
Symptomatic benefit has not been tradition-
ally used until recently as a primary endpoint 
in clinical studies of pleural interventions, 
with radiological or biological measurements 
preferred potentially due to lack of data 
on the valid measurement and meaning of 
symptom change.8

Patient-reported outcome measures 
(PROMs) indicate a patient’s health status 
or health-related quality of life at a single 
point in time and are gathered through 
short, self-completed questionnaires. They 
offer the opportunity to improve the quality 
and outcomes of health services, reflecting 
patients’ experiences and views.9 10 Recently, 
clinical trials have started to develop and 
employ PROMs for the appraisal of novel 
treatments in malignant pleural effusion 
(MPE).11 A visual analogue score (VAS) 
for assessing dyspnoea has been used for 
patients with MPE and the percentage of 
patients that experienced symptomatic 
benefit after each intervention has been 
evaluated.12 A number of different symp-
tom-based outcome measures have been 
used in patients with MPE in the litera-
ture13–16 but none has specifically addressed 

To cite: Psallidas I, Yousuf A, 
Talwar A, et al. Assessment 
of patient-reported outcome 
measures in pleural 
interventions. BMJ Open 
Resp Res 2017;4:e000171. 
doi:10.1136/
bmjresp-2016-000171

 ► Additional material is 
published online only. To 
view please visit the journal 
online (http:// dx. doi. org/ 10. 
1136/ 10. 1136/ bmjresp- 2016- 
000171).

Received 19 November 2016
Revised 18 May 2017

1Oxford Centre for Respiratory 
Medicine and Oxford 
Respiratory Trials Unit, Oxford 
University Hospitals NHS 
Foundation Trust, Oxford, UK
2Respiratory Department, 
King’s Mill Hospital, 
Mansfield, Nottinghamshire, 
UK

Correspondence to
Dr Ioannis Psallidas, UK 
Oxford NHS Foundation 
Trust, Oxford UK;  ioannis. 
psallidas@ ndm. ox. ac. uk

Assessment of patient-reported outcome 
measures in pleural interventions

Ioannis Psallidas,1 Ahmed Yousuf,1 Ambika Talwar,1 Rob J Hallifax,1 
Eleanor K Mishra,1 John P Corcoran,1 Nabeel Ali,2 Najib M Rahman1

Pleural Disease

key messages

 ► This is the first study assessing the effect of pleural 
procedures on patient-reported outcome measures.

 ► Septation score is a potential novel predictor of 
symptomatic response from fluid drainage.

 ► Patient reported outcome measures have a potential 
to be employed in everyday clinical practice and may 
form a basis of a clinical useful tool in the future.
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pain and breathlessness in a clinically pragmatic popu-
lation undergoing pleural procedures.

The impact of different pleural interventions on patient 
symptoms has never been measured in real-life practice. 
The primary aim of this paper was to prospectively assess 
the effect of various pleural procedures on PROMs and 
investigate the relationship between symptom change 
and clinical factors.

Methods
Participants
Patients were prospectively recruited as part of routine 
clinical care, with consecutive patients seen in our service 
between 1 November 2013 and 1 June 2015. Patients who 
had pleural effusion requiring intervention such as diag-
nostic or therapeutic aspiration, intercostal chest drain 
(ICD) insertion, IPC insertion and medical thoracoscopy 
were included.

ProMs based on VAs and a seven-point Likert score
We assessed each patient-reported dyspnoea using two 
separate scores. A 100 mm VAS, anchored at 0 mm (‘not 
breathless at all’) and 100 mm (‘worst possible breathless-
ness’). The VAS for dyspnoea was taken pre and post each 
procedure. VAS scores for pain, willingness to repeat the 
procedure if clinically indicated and patients’ expecta-
tions of the procedure were taken in parallel.

Patients completed a seven-point Likert scale for 
dyspnoea post procedure that enables the identification 
of the significance of improvement. Patients scaled the 
effect of the procedure on their breathing on six different 
points. Patients who reported improvement on the Likert 
scale post procedure (‘slightly or large’) were defined as 
having experienced clinical benefit from the procedure.

Questionnaire/data acquisition
Data were acquired using a paper survey in a single centre 
(Oxford University Hospitals NHS Foundation Trust). 
Alongside with information for dyspnoea, VAS scores for 
pain, willingness to repeat the procedure if clinically indi-
cated and patients’ expectations of the procedure were 
taken in parallel (see online supplementary material). 
Clinical, radiological and diagnostic data were recorded 
as part of routine clinical care and patients categorised 
according to underlying diagnosis. Patients completed 
the questionnaire within 1 hour post aspiration or IPC 
insertion and within 24 hours post thoracoscopy and ICD 
insertion (as the drainage time was intended clinically 
to be different). Information on PROMs, baseline data, 
thoracic US parameters and the volume of fluid drained 
in 24 hours were also recorded.

Pleural procedures
Interventions for pleural effusion occurred with US 
guidance in all cases. During US, size of effusion, fluid 

echogenicity, maximum depth of fluid and the number 
of fluid septations were assessed (scored as no septa-
tions, 1–2, 3–4 and >5 septations visible in a single US 
field at area of maximum septations). Local anaesthetic 
(1% lidocaine—up to 30 mL) was used for all proce-
dures. Lidocaine plus epinephrine and slight sedation 
was used in addition for IPC insertion and medical 
thoracoscopy. Patients with trapped lung (defined as 
inability of the visceral and parietal pleura to oppose) 
post-therapeutic aspiration or ICD or IPC insertion 
were also recorded.

statistics
All analyses were preplanned prior to review of any 
data. GraphPad Prism software V.6.0 (GraphPad Soft-
ware, California, USA) and SPSS V.22.0 were used. 
Patients were categorised based on disease, type 
of pleural intervention and response to the Likert 
scale. Data were assessed for distribution and are 
presented as mean, SD, 95% CI. The mean decrease 
in VAS following each procedure was calculated for 
each group, with 95% CIs. Normally distributed data 
were compared with t-test for two groups (unpaired 
to compare ΔVAS means and paired for comparison 
pre and post procedure) and analysis of variances 
for multiple groups (Holm-Sidak’s multiple compar-
isons for ΔVAS dyspnoea post procedure—figure 1) 
were used for analysis of the data. For non-parametric 
data (VAS for pain—figure 2; and ΔVAS based on 
number of septations—figure 4) Kruskal-Wallis with 
Dunn’s multiple comparisons were used and data 
are presented as median with IQR. A linear regres-
sion model was used to assess correlation between 
volume of fluid and ΔVAS. Multivariate analysis was 
performed to assess the effect of improvement in 
dyspnoea according to therapeutic aspiration group.

study approval
Through discussion with the institutional research 
governance team, this study was deemed to be an 
audit of current practice not requiring specific ethical 
approval.

resuLts
demographics
A total of 158 patients were included between 1 
November 2013 and 1 June 2015; 84 were not included 
in the study due to refusal to complete the question-
naire, cognitive issues and loss of vision or missing data. 
There were no missing data on the collected forms 
of included patients. Mean age was 69 years, with 94 
(57.0%) male patients. Baseline information and diag-
noses are presented in table 1. Final diagnosis in all 
cases was based on positive histology, cytology or micro-
biology, or clinical follow-up for at least 3 months in the 
case of benign disease.
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Table 1 Details of diagnoses made in patients undergoing each procedure

Diseases
Therapeutic 
aspiration (%) ICD insertion (%)

Diagnostic 
aspiration (%) Thoracoscopy (%)

Indwelling 
pleural catheter 
(%) Total

Malignant pleural 
effusion

33 (56) 20 (61) 11 (34)  8 (36) 13 (100)  85 (54)

Pleural infection  1 (2)  5 (15)  4 (13)  0 (0)  10 (6)

Heart failure  8 (12)  4 (12)  1 (3)  0 (0)  0 (0)  13 (8)

Post surgery  2 (4)  0 (0)  1 (3)  1 (5)  0 (0)   4 (2)

Paramalignant 
effusion

 6 (10)  2 (6)  8 (25)  4 (18)  0 (0)  20 (13)

IgG4 disease  0 (0)  0 (0)  0 (0)  2 (9)  0 (0)   2 (1)

Post trauma  4 (8)  1 (3)  1 (3)  0 (0)  0 (0)   6 (4)

Rheumatoid arthritis  0 (0)  0 (0)  1 (3)  1 (5)  0 (0)   2 (1)

Asbestos-related 
benign effusion

 4 (8)  0 (0)  4 (13)  6 (27)  0 (0)  14 (9)

Hepatic hydrothorax  0 (0)  1 (3)  0 (0)  0 (0)  0 (0)   1 (1)

Tuberculous pleuritis  0 (0)  0 (0)  1 (3)  0 (0)  0 (0)   1 (1)

Total 58 (100) 33 (100) 32 (100) 22 (100) 13 (100) 158 (100)

Figure 1 Change in visual analogue score (VAS) for 
dyspnoea post procedure for patients with pleural effusion. 
Data are presented as mean, SD. *p<0.05 and ***p<0.0001 
demonstrate significant differences between groups. 
IPC, indwelling pleural catheter; LAT, local anaesthetic 
thoracoscopy.

effect on breathlessness from pleural procedures
The patient-reported difference (ΔVAS) in dyspnoea 
varied between procedures. Excluding those who had 
diagnostic aspiration (32/158), the majority of patients 
(108/126, 85.7%) experienced symptomatic benefit 
from fluid drainage (mean VAS improvement 42.6 mm, 
SD 24.7, 95% CI 37.9 to 47.3). There were no statis-
tical differences in ΔVAS for dyspnoea between major 
drainage procedures (figure 1) but all these procedures 
had a statistically larger effect on dyspnoea compared 
with diagnostic aspiration (diagnostic aspiration mean 
difference 7.4 mm, 95% CI 2.5 to 12.3 mm, p<0.05).

correlation of Likert score with ΔVAs
A total of 49/58 (84.4%) patients undergoing thera-
peutic aspiration (average volume of fluid aspirated was 
955 mL) experienced clinical benefit post intervention 
(see online supplementary figure 1). Specifically 10/49 
patients had trapped lung and were equally distrib-
uted between the three groups of individuals who had 
symptomatic improvement post-therapeutic aspiration 
(large or moderately better, slightly better but worth-
while, slightly better but not worthwhile). Of the nine 
patients who did not notice a change in breathlessness, 
four (44%) had evidence of trapped lung post aspiration 
on chest radiography and two (23%) had <550 mL of 
fluid aspirated due to symptoms (cough, chest tightness) 
during the procedure. In the remaining three (33%) 
patients, an underlying factor for lack of response could 
not be identified. There were no statistical differences 
between patients with trapped lung between improved 
and non-improved groups.

The majority of patients postdiagnostic aspiration 
(96%, 31/32) did not notice any change in breathlessness 

and 87.8% (29/33) of patients with ICD insertion expe-
rienced a significant change in breathlessness after the 
procedure. In total, 22 patients underwent medical 
thoracoscopy, 18 (81.8%) of whom noticed a slight but 
worthwhile improvement in breathing. Thirteen patients 
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Figure 2 Visual analogue scale (VAS) for pain on different 
procedures. Patients with ICD experience significantly 
more pain compared with those who had a therapeutic 
aspiration. Patients who had talc poudrage felt significantly 
more pain compared with those who had diagnostic 
thoracoscopy. Data are presented as mean, SD. *p<0.05 
and **p<0.001 demonstrate significant differences between 
groups. IPC, indwelling pleural catheter.

Figure 3 Correlation of volume output with difference 
in visual analogue scale (VAS) for dyspnoea for patients 
with therapeutic aspiration. Circles represent individual 
data points and solid line the best line that fits. (r2=0.54, 
p<0.0001).

with MPE had an IPC insertion for fluid control, of whom 
31% (four) indicated that the improvement in dyspnoea 
was ‘slightly better but worthwhile’ after the procedure 
and seven (69%) experienced a large or moderate 
improvement on their breathing.

VAs for pain
Average pain experienced across all pleural proce-
dures was 12.2 mm (SD 25.7 mm, 95% CI 9.7 to 14.8 mm, 
figure 2). Diagnostic aspiration was not significantly 
different in pain experienced to therapeutic aspiration 
(difference −1.5 mm, 95% CI −7.4 to 4.3 mm, p=0.60). 
Both groups received the same volume of local anaes-
thetic. ICD insertion was significantly more painful than 
therapeutic aspiration (difference 8.4 mm, 95% CI 2.5 to 
14.3 mm, p=0.0054). Pain was similar in ICD and IPC 
insertion groups (difference −2.1 mm, 95% CI −12.8 to 
8.6 mm, p=0.69).

Patients undergoing thoracoscopy experienced more 
pain with talc poudrage compared with those under-
going diagnostic thoracoscopy only (difference 15.3 mm, 
95% CI 1.8 to 28.7 mm, p=0.02). The doses of local anaes-
thetic and sedation (fentanyl and midazolam) used were 
not different between these two groups.

exploratory analyses: VAs for dyspnoea associates with fluid 
removal
Improvement in patients’ dyspnoea was correlated with 
the volume of fluid drained after therapeutic aspiration. 
VAS improvement correlated with the volume of fluid 
drained (figure 3, r2=0.54). The volume of fluid aspirated 
ranged from 200 to 1500 mL (stopped at 1500 mL due to 
local department drainage policy).

dyspnoea improvement correlates with the number of 
septations
In the ICD group, the number of septations on US 
was negatively correlated with dyspnoea improvement 
(figure 4). Those with an average of >5 septations per 
US image had less improvement in dyspnoea compared 
with those with <5, and this appeared to be unrelated to 
the volume of fluid removed (p=0.08, non-parametric 
comparisons due to small group size). In the former 
group (>5 septations), 66.6% (2/3) of the patients had 
trapped lung.

To explore the relationship between volume of fluid, 
improvement in VAS and number of septations, post 
hoc analyses were performed. Both volume of fluid 
(p=0.02) and number of septations (p=0.01) correlated 
with improvement in VAS. Multivariate analysis using 
volume of fluid drained and number of septations as the 
dependant variables and VAS change as the outcome 
demonstrated that only number of septations remained 
significant within the model, suggesting it is the only 
independent predictor of VAS change (p=0.02).

Patients’ perception of the pleural service
A total of 135/158 (87%) of patients were satisfied with 
the service and did not provide specific comments. The 
most common comments from patients were the waiting 
time and pain of the procedure. In total, 156/158 (99%) 
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Figure 4 The number of septations on ultrasound (US) 
is correlated with the improvement in dyspnoea after ICD 
insertion. Data are presented as median with IQR (p=0.08, 
non-parametric comparisons). VAS, visual analogue scale.

patients were willing to repeat the same procedure if 
clinically required. The two patients who were not willing 
to repeat the procedure had undergone a diagnostic 
aspiration (20 mL of local anaesthetic used and found 
the procedure painful) and an IPC insertion (MPE with 
evidence of trapped lung on chest X-ray, 1500 mL of fluid 
drained and no improvement in dyspnoea 1 hour postini-
tial drainage).

dIscussIon
This is the first study to our knowledge that specifically 
explores the effect of different pleural procedures on 
PROMs, including outcomes of importance to patients. 
As the treatment intent in many such procedures is 
symptom amelioration, provision of validated data on 
the symptom effect of such interventions is required to 
provide rational care for patients. Our findings identified 
a correlation between fluid removal and improvement in 
patients’ dyspnoea and a novel predictor of symptomatic 
response (septation score).

The results demonstrate a number of key findings that 
should be useful in the future management of patients 
with pleural effusion due to undergo intervention. 
The majority of patients (108/126, 85.7%) experience 
symptom benefit from drainage and reported improve-
ment in terms of breathlessness (on the Likert scale). 
However, even where specialist clinicians have selected 
patients for procedures thought to be of potential benefit, 
14.3% of patients undergoing therapeutic aspiration did 
not experience a worthwhile change in breathlessness. 
These are important data when consenting patients for 
such procedures and may justify conducting a therapeutic 
aspiration in all patients prior to offering definitive treat-
ment. Pleural procedures are associated with potential 

significant harm, and being able to predict which patients 
will not gain symptom relief would be of great value.17

Of those with a poor symptomatic response, 71% had 
either trapped lung or <550 mL of fluid drained due to 
cough or chest tightness as a result of fluid removal. For 
the remaining 29%, we assume these patients had other, 
parallel reasons for breathlessness, with fluid being a 
minor contributor to symptoms. However, the average 
fluid drained in patients with a lack of meaningful symp-
tomatic response was 836 mL, enforcing the idea that 
volume of drainage alone and therefore size of effusion 
may not always be related to symptom benefit.

Our results provide potentially important informa-
tion on a novel predictor of symptomatic response that 
is available prior to drainage. The septation score at 
preprocedure US was inversely associated with symptom-
atic benefit from drainage. Although this effect may be 
assumed to be related to the amount of fluid drained 
(as more septated effusions may lead to less drainage of 
fluid), multivariate analysis suggests that the septation 
score is independently predictive of symptom change 
when accounting for volume of fluid. The mechanism of 
this effect is not completely clear, and we speculate that 
the septations correlate with reduced fluid drainage, but 
may also act as a marker for another intrathoracic process 
(such as visceral pleural thickening or more advanced 
disease), which may be the reason behind poorer symp-
tomatic response. If replicated in future studies, this may 
be an important factor available prior to any drainage 
procedure that allows prediction of poor symptomatic 
response.

Most clinicians would consent patients undergoing 
pleural procedures for the procedure being painful, 
but precise data on the pain associated with such proce-
dures have not until now been available. The pain data in 
this study are highly informative in this regard, but also 
demonstrate some surprising results. Medical thoracos-
copy without poudrage, for example, was not significantly 
different in terms of pain to standard ICD insertion. This 
lack of difference may reflect the use of increased doses 
of anaesthetic and sedation in thoracoscopy patients, but 
does provide reassurance for patients. Talc poudrage has 
here been associated with a doubling in pain levels (11.5 
vs 26.8 mm) and this again provides important informa-
tion in obtaining patient consent and the provision of 
adequate analgesia post procedure. In our centre, intra-
venous opiates were not given to the patients prior to 
thoracoscopy and baseline pain levels prior to the proce-
dure were not assessed in our study.

One particularly interesting finding which should influ-
ence current practice is the relative pain experienced 
in those undergoing diagnostic aspiration. Pain experi-
enced was no different comparing diagnostic aspiration 
using a 21G needle (outer diameter 0.82 mm) and ther-
apeutic aspiration using 6F catheters (outer diameter 
3 mm) despite the use of similar doses of local anaes-
thetic in our practice. This suggests that local anaesthesia 
should be used even in diagnostic procedures in all cases.
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There are limitations to this work. Patients were assessed 
from one hospital which is a tertiary referral centre for 
pleural disease. This study only assessed symptom change 
at 1 hour post procedure for day-case procedures, and 
24 hours for inpatients, and potentially longer-term 
studies are required to follow-up this work. Potentially, an 
amnesic effect from slight sedation could affect patients’ 
responses but the exact extent of the effect is difficult 
to assess. Lastly, there is a potentially significant number 
of confounding factors that contribute to PROMs which 
are difficult to assess in our data set (eg, prior drainages, 
different diagnosis). A larger multicentre, multinational 
study is needed to confirm our results in the future.

This study is the first to prospectively address PROMs in 
pleural interventions in real-life practice. The outcomes 
defined in our data set have the potential to be employed 
in everyday clinical practice and may form the basis of a 
clinically useful tool in the future to appraise the effect, 
compare the efficiency and identify the importance of 
pleural interventions to the patients.
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