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Bronchial thermoplasty (BT) is a non-pharmacological treatment developed in the last two decades that
has been proposed for the treatment of difficult-to-control asthma despite current standard asthma
treatment [1-3]. This technique consists of delivering temperature-controlled radio-frequency energy to
bronchi from about 3 to 10 mm in diameter through an endoscope. The initial concept underlying this
technique was to improve airway function in decreasing airway smooth mass in the treated area, as shown
in animal models and in a study of subjects undergoing lung surgery for cancer [4, 5].

The randomised controlled trials performed on BT showed that it could improve asthma-related quality of
life as well as reduce severe exacerbations, absenteeism from work/school and healthcare use [6-8]. On the
other hand, during the days following the procedure, patients usually had a variable increase in their
asthma symptoms, which could require treatment with oral corticosteroids and, in some, hospital
admission, mostly in those with very severe asthma.

The first assessments of this technique raised concerns about its potential detrimental long-term effects,
particularly on the integrity of the bronchial wall. However, 5-year follow-up of these clinical trial cohorts
showed that BT resulted in persistent asthma control improvements, with stable forced expiratory volume in
1 s (FEV1) and no significant bronchial structural abnormalities on high-resolution computed tomography
(CT) scan, except for 3% of patients who had increased or new bronchiectasis at 5 years compared with the
baseline, although not necessarily because of BT [9-11]. Overall, these studies demonstrated the efficacy
and safety of BT in subjects with persistent asthma.

In this issue of the European Respiratory Journal, DeBraY et al. [12] report CT findings in 13 patients after BT
for treatment of severe unstable asthma. The day after treatment, patients presented peri-bronchial
consolidations and ground-glass opacities without symptoms or signs of infection. Involvement of the lobes
adjacent to the treated lobe was observed in 32% of BT treatments. Pleural effusion or fissure thickening and
septal thickening were also observed in 68% and 39% of BT treatments respectively. These results show a high
incidence of tissue alterations extended to the peripheral lung located over the treated lobes and reaching
pleura, interlobar fissure and adjacent lobes. These modifications occurred in patients who had received
oral prednisone 50 mg-day™" for 3 days and who presented with no clinically significant adverse events. CT
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abnormalities decreased at 1 week and had resolved 1 month after the procedure in 10 of 15 treated lobes, and
decreased in the five others. A few months later, three treated lobes showed mild focal bronchial dilatation.

These findings are certainly of interest and may explain, at least partly, the short-term worsening of
respiratory conditions after this procedure in some patients. These changes could possibly increase
ventilation/perfusion defects, reduce lung compliance and increase the work of breathing, contributing to the
short-term increase in respiratory symptoms after the procedure. It is however reassuring that they resolved
in the majority of patients and did not result in permanent defects, in keeping with previous reports.

In regard to the mechanisms underlying their observations, DEBraY et al. [12] reported no histological
analysis and postulated that these alterations “reflect alveolar inflammation and oedema” due to
heat-shock injury induced by BT-induced heat reaching small airways and lung parenchyma.

In the previous study on an animal model, one of two dogs killed 1 week after BT showed bronchial wall
thickening on CT and histological analysis of these airways suggested that it resulted from oedema at the
treated area [4]. No significant parenchymal oedema was found and no significant radiographic
abnormalities were observed in dogs killed at 6, 12 and 157 weeks post BT. In the first study in humans,
six subjects scheduled for lung surgery were treated with 65°C activations. Histological analyses performed
1-3 weeks post treatment showed in some tissue sections necrosis of mucus ducts and glands, thrombosis
in perichondral vessels, mild focal necrotic cartilage or peribronchial pneumonitis characterised by patchy
accumulation of inflammatory cells, mostly lymphocytes in interstitial spaces [5].

Histological analyses of BT effects on asthmatic airways have been recently published. They were limited to
small bronchial samples obtained from bronchoscopies. They showed that BT decreased airway smooth
muscle mass, ASM-associated nerves and neuroendocrine epithelial cells and reticular basement membrane
collagen depositions [13, 14] and that the changes in ASM mass and collagen deposition persisted
27-48 months after BT treatment [15].

The occurrence of transient reversible pulmonary opacities following BT treatment may suggest that BT-induced
heat can reach small airways and lung parenchyma and that these effects induce changes in these areas.
Consequently, it is not excluded that BT alters small airways and lung parenchyma in a way to improve asthma
control. On the other hand, the Debray et al. observations raise the question whether we should try to prevent
the observed acute changes more effectively to avoid or minimise the observed transient increase in respiratory
symptoms post BT. Out of 558 bronchial thermoplasty procedures of the Air 2 study performed in 190 subjects
[7], there was an increased incidence of transient increase in asthma symptom worsening, upper and lower
respiratory tract infection atelectasis and hospitalisations in the BT group compared with the sham group.
The median time to onset of these respiratory events after the procedure was 1 day resolving within 1 week.

We believe that the occurrence of transient reversible pulmonary opacities following BT treatment suggest
either that thermal effects of BT reached the small airways and alveolar area, causing local inflammation
and oedema as previously observed in treated controls scheduled for lung surgery [5], or that the BT
effects on treated airways extend deeply enough into the bronchial wall to induce oedema and exudation
that reaches small airways and alveolar area by extravasation. Both hypotheses could be supported by the
observation that the extent of the peribronchial consolidations is proportional to the number of heat
activations and, consequently, to the amount of heat energy applied to the area. In the absence of
histological analysis, it will be difficult to resolve these issues.

In conclusion, Debray et al. [12] report new data on the acute effects of BT. We may question the need to
find interventions helping to prevent these acute events in order to reduce acute symptoms post procedure
or potential long-term detrimental effects although these last seem limited and of doubtful long-term
clinical significance. We may ask if extended effects of BT to parenchyma induce structural changes at the
small airway level that contribute to asthma control improvement [16]. Histological and CT analyses of
these areas in an animal model [4] or patients scheduled for lung surgery [5] or less invasive techniques
such as optical coherence tomography in asthmatics [17] a few days to months after BT treatment when
possible would help investigate the nature of the observed changes on high-resolution CT and their
long-term consequences on small airways and parenchymal anatomy, as well as on asthma control.
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