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Scientific letter
Physical Activity and Sedentary Behaviour in
Patients With Malignant Pleural Effusion
Undergoing Therapeutic Pleural Interventions
(The ASPIRE Study)
]Actividad física y hábitos Sedentarios en Pacientes con derrame pleural maligno que reciben tratamiento Intervencionista
en pleura (estudio ASPIRE)
Dear Editor,
Malignant pleural effusion (MPE) is a common manifestation
of advanced cancer and is associated with breathlessness requiring therapeutic pleural interventions.1 Management is primarily
palliative aiming at symptomatic relief and improving quality of
life (QOL).2 Recent data demonstrate that patients with MPE have
reduced physical activity (PA) levels leading to sedentary lifestyle.3
Accumulating evidence in different cancer populations suggests sedentary behaviour has a negative impact on physical and
mental well-being and overall health-related QOL.4,5 A recent
meta-analysis of 71 cohort studies found that maintaining PA was
associated with lower mortality risk in cancer survivors, but cause
and effect are difficult to disentangle.6
Assessment of PA has traditionally been conducted with the use
of questionnaires, which are subjective and suitable for a longterm view of individual activity level.7 Activity monitors are used
to more precisely map individual activity levels by either recording body movements in different planes over time, or calculating
energy expenditure.7 Metabolic equivalent of tasks (MET) is a measure of an individual’s functional capacity or aerobic power and is
defined as the amount of oxygen consumed while sitting at rest.8
Sedentary behaviour is associated with MET < 1.54 while activities
such as gardening or climbing the stairs have a metabolic equivalent of 4 or more.8 The Sensewear® Armband (SWA) (BodyMedia,
Pittsburgh, Pennsylvania, USA) has been validated as a sensitive
device for evaluation of energy expenditure (and by extension PA)
in patients with respiratory disease.9
It is not yet established whether therapeutic pleural interventions positively affect PA in MPE patients. This study examined
changes in activity levels following therapeutic pleural interventions. Given the paucity of current evidence in this area, this pilot
study assessed the feasibility of data collection and early initial
signals in MPE patients post intervention.
ASPIRE was a prospective observational study of patients with
MPE undergoing therapeutic pleural procedures and was approved
by the South Central Research Ethics Committee in the UK(REF
18/SC/0011). No formal sample size calculation was made given
the exploratory nature of the study. We aimed to recruit twenty
patients from the Oxford Pleural Unit, to demonstrate feasibility
of data collection. Adult patients with symptomatic MPE requiring

drainage were included. Exclusion criteria were the presence
of disabling neurological or musculoskeletal conditions (which
would impact PA measurement), life expectancy < 1 month or if
the World Health Organisation Performance Status (PS) was > 3
(essentially bedbound).
Baseline demographic data and breathlessness using an MPE
validated score (100-mm visual analogue scale (VAS)) was measured immediately before and one hour to seven days post pleural
intervention. PA levels were measured pre and post intervention;
participants were asked to wear the SWA around the non-dominant
upper arm during the awake period for a minimum of four days
and up to ten days prior to pleural intervention. Following the
therapeutic pleural procedure, patients were given the SWA to
wear for a further seven days. Data retrieved from SWA for the
two study periods included: total energy expenditure (TEE), step
count, average metabolic equivalent of task (MET) and waking time
spent in non-sedentary activity (≥1.5 MET). The average daily value
for these parameters in the pre- and post-intervention was calculated. The primary endpoint for the study was change in PA level
peri-intervention and the secondary endpoint was examining the
relationship between change in PA and breathlessness.
Qualitative variables were expressed as frequencies and percentages while quantitative variables were expressed as medians
and interquartile ranges (IQR). The Wilcoxon and Mann-Whitney
tests were used to compare continuous variables as appropriate. Spearman correlation was used to examine the relation
between symptoms and activity variables and volume of drained
effusion.
Twenty patients were recruited; four patients did not complete
the post intervention assessments as stipulated in the protocol and
hence 16 patients were included in the analysis. Baseline demographics and type of pleural procedure are presented in Table 1.
The median dyspnoea VAS score pre-intervention was 44
(21.8–77.3) mm, and post procedure was 31 (17.5–44) mm (Z −2.0,
p = 0.044) (supplementary figure). Nine patients (56.3%) achieved at
least 19 mm improvement in the VAS score which is the minimal
clinically important difference (MCID).10
The SWA data for the pre and post-intervention periods is summarized in the supplementary table. The median TEE/day reduced
from 7558 to 7039 (Z −1.7, p = 0.09). The percent of waking time
spent in non-sedentary activity/day reduced from 14.3 to 13.1% (Z
−1.5, p = 0.13) (supplementary figure). The median daily step count
reduced from 785 to 245 steps (Z −3.10, p = 0.002). There was no
significant difference in the percent change in time spent in nonsedentary behaviour in those who achieved or did not achieve the
MCID for breathlessness score (Z 1.16, p = 0.25). A positive correlation was seen between the volume of pleural fluid drained and
decrease in VAS score (R 0.55, p = 0.044), while no significant correlation was seen between the change in average TEE/day and volume
of drainage (R −0.14, p = 0.63).
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Table 1
Characteristics of the included patients (n = 16) and the pleural procedures performed. Data expressed as median (IQR) or frequency (percent).
Variable
Sex, Female
Age
Primary tumour
Breast
Mesothelioma
Lung
Others (Sarcoma, ovary, liver, urothelial, lymphoma)

N = 16
7 (43.7%)
66 (56–80)
5 (31%)
4 (25%)
2 (13%)
5 (31%)

Performance status
0–2
3

13 (81%)
3 (19%)

Pleural interventions performed
IPC
Therapeutic aspiration
Medical thoracoscopy + IPC

11 (68%)
3 (19%)
2 (13%)

Volume of effusion drained in mL

1150 (1000–1500)

IQR: interquartile range; IPC: indwelling pleural catheter.

To our knowledge, this is the first study to examine prospectively the variation in PA levels pre- and post-therapeutic pleural
procedures in patients with MPE, and provides evidence that it is
feasible to study this parameter in such patients with acceptable
adherence to the study intervention (wearing the activity armband)
around the time of the pleural intervention.
The data from this study confirms the generally low levels of
PA in this patient cohort, and suggests a dissociation between
improvement in breathlessness following pleural drainage and
change in PA. Fifty six percent (n = 9) of our patients experienced a
clinically significant improvement in breathlessness, and yet, even
in this subgroup, the PA did not increase. We hypothesize that
such patients are breathless even at rest, and thus the significant
symptom relief gained post aspiration is largely experienced at rest
and does not lead to increased PA. This has potentially important
implications for future studies of physical activity in MPE patients,
suggesting that measures of PA do not reflect the patient experience of improved breathlessness. However, we recognise that the
small size of the sample might have caused any signal of changes in
PA post intervention to be obscured. Additionally, it is recognised
that in patients with MPE dyspnoea can have other causes besides
the effusion such as parenchymal lung infiltration or lymphangitis
in lung cancer or encasement of the ipsilateral lung by aggressive
pleural malignancy particularly in mesothelioma.
One of the unexpected findings is that the PS for 81% of the
patients was 2 or less, indicating that they spend < 50% sitting or
lying down during the day. However, the median time per day spent
in non-sedentary activities measured objectively was only 14.3%.
This highlights the discrepancy between clinician-ascribed PS and
actual activity which has been associated with increased risk of
mortality.11 The generally low functional reserve in patients newly
diagnosed with cancer, and the challenge of carefully assessing this
during brief clinical consultations, represent the underpinnings for
prehabilitation, a set of interventions addressing physical and psychological issues in cancer patients before starting treatment with
the aim of improving outcomes.12 The findings from our study support a potential role for rehabilitation/physiotherapy for patients
with MPE.
This study is limited by the small number of participants and
the high percentage of incomplete study assessments (20%). Some
patients experience tenderness at the site of the procedure for
24–48 h which can cause them to avoid mobilizing. This is a confounding factor that is challenging to account for and design of
future studies examining PA in this population should take this

into consideration when deciding on timings of measuring PA and
administering symptoms questionnaires post interventions.
In conclusion, measuring PA in patients with MPE is feasible with
good compliance and tolerability. The findings of this study suggest
that this patient population experience poor levels of PA pre and
post therapeutic interventions. Results from a currently recruiting large observational study on PA in MPE patients are awaited
to shed more light on the subject (NCT03482570). Assessment of
further interventions (for example physiotherapy) to address this
issue should be tackled in future studies, and measurement of PA
via our methodology should be feasible in such studies.
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Recurrent Haemoptysis Secondary to Abnormal
Arterial Supply to the Right Lower Lobe of the
Lung
Hemoptisis recurrente secundaria a vascularización anómala del
lóbulo inferior del pulmón derecho
Dear Editor,
Systemic arterialization of the lung without pulmonary sequestration is a rare congenital condition characterized by the presence
of an aberrant arterial branch originated from the aorta. This artery
supplies a lung with normal parenchyma and bronchial anatomy.
Clinically, haemoptysis represents the main clinical manifestation.
Few cases have been reported so far and therapeutic management
is not standardized. Embolization is a non-invasive treatment with
increasing indications.
A thirty-year-old woman was referred to our centre after
two episodes of haemoptysis. She was allergic to penicillin with
unremarkable comorbidities. No prior treatment except oral contraception. No other bleedings or haemostatic dyscrasias were
documented.
The first episode happened one year prior with limited symptoms after conservative treatment in another institution. Chest
X-ray, blood and functional lung tests were unremarkable. Eventually, a thoracic computed tomography (CT) angiography showed
an anomalous systemic artery arising from the abdominal aorta
(Fig. 1A). The artery irrigated the posterior-basal segment of
right lower lobe (RLL) with no other alterations in pulmonary
parenchyma. Pulmonary and cardiac shunts were ruled out.
Treatment by endovascular approach was decided after a multidisciplinary approach with pulmonologists, thoracic and vascular
surgeons, and interventional radiologists. The arteriography confirmed the previous findings and normal venous drainage. Finally,
endovascular embolization of the anomalous artery was performed
using coils and Glubran® with no immediate complications.
Soon after the procedure, the patient presented fever and pleuritic pain due to a mild right pleural effusion and a small area
of pulmonary infarct, managed with conventional analgesia. A 3month-follow-up CT-angiography (Fig. 1B and C) showed the coils
in the anomalous occluded artery with no other remarkable findings. The patient currently remains asymptomatic.
Pulmonary sequestration represents a mass of abnormal, not
functional pulmonary tissue supplied by an anomalous systemic
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artery. Its main feature is its independence from the tracheobronchial tree.1 The term “sequestration” was introduced by Pryce2
to describe congenital abnormalities characterized by anomalous systemic arterial supply to the lung, related with atresia or
hypoplasia of the pulmonary artery. Since then, the spectrum
of bronchopulmonary vascular malformations has grown widely,
especially with the “sequestration spectrum” concept, in order to
include malformations that do not fulfil the original sequestration
definition.1 Additionally, the term “pulmonary malinosculation”
gathered all congenital lung abnormalities with anomalous communication between blood vessels or other tubular structures.3
The presence of normal lung parenchyma and bronchial supply
is the main difference between systemic arterialization of the lung
without pulmonary sequestration and true sequestration.4 The former is rare, with few cases reported,4–6 and consists of an aberrant
systemic arterial branch arising from the thoracic descending aorta
or the abdominal or celiac axis. Usually, the artery coming from
the abdominal aorta supplies the RLL, whereas the thoracic origin
often supplies the left lower lobe,5 the most commonly involved
segment.7
In our case, the anomalous artery supplied a non-sequestered
region in the RLL without other congenital abnormalities. The aetiology of this condition is unknown. Persistence of an embryonic
connection between the aorta and the pulmonary parenchyma
remains the main hypothesis.8 Most patients are asymptomatic,9
although recurrent pulmonary infection and haemoptysis are possible clinical manifestations.5 One explanation for the intermittent
haemoptysis, present in our case, is the alveolar haemorrhage secondary to the high vascular pressure in the abnormally perfused
segments.6
The treatment is generally recommended even in asymptomatic
patients in order to prevent possible fatal haemoptysis. The therapeutic approach is not fully standardized although the most
widespread consensual treatment in sequestration currently is surgical resection.10 Surgical approach includes lobectomy, systemic
artery-to-pulmonary artery anastomosis and endovascular occlusion of the aberrant systemic artery.11 Less invasive approach with
embolization has also been described in few cases.6,11,12 Multiple
substances may be used to perform embolization. We decided to
use an embolic liquid agent combined with coils. The embolic liquid
agent reduces the risk of rebleeding13,14 although distal embolization and tissue necrosis might be higher.15 Coils allow proximal
occlusion and collateral flow. In our case, the calibre of the artery
and the large irrigated territory may justify the lung infarction
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