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Abstract

Bronchial thermoplasty is a non-drug interventional treatment of severe uncontrolled asthma. Although, it has been described for more than two
decades and approved by FDA but never been clearly recommended in any clinical guidelines from of the major pulmonology societies. Because
of this and the unfamiliarity with the procedure and the fear of its complications by many pulmonologists, bronchial thermoplasty continued
to be unutilized. Several well-designed multicenter trials have documented its effectiveness and safety and that it has led to an improvement
in quality of life, reduction in exacerbations and hospitalizations in severe asthma patients. In addition, BT is a cost-effective option if peri-
procedural costs are outweighed by costs related to hospitalization, ED visits and other standard therapies. In view of this, we tried in this review
to redirect the focus toward this underestimated kind of treatment especially after the advancements in the procedure technique, tools, and
preparations. We thought it might represent a hope for carefully selected patients with severe asthma. However, further studies are needed to
elucidate the hidden points in the mechanism of action of BT and which asthma subtype would benefit more from this kind of therapy.
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Abbreviations: AIR: Asthma Intervention Research; ACQ: Asthma Control Questionnaire; AQLQ: Asthma Quality of Life Questionnaire; ASM:
Airway Smooth Muscle; BT: Bronchial Thermoplasty; DB: Double Blind; ICS: Inhaled Corticosteroid; LABA: Long-Acting Beta-Agonist; OCS:
Oral Corticosteroid; PAS2: Post-FDA Approval Clinical Trial Evaluating Bronchial Thermoplasty in Severe Persistent Asthma; RCT: Randomized
Control Trial; RISA: Research in Severe Asthma; RF: Radiofrequency energy; TASMA: Unravelling Targets of Therapy in Bronchial Thermoplasty
in Severe Asthma.

Introduction

the airway wall in aim to reduce the quantity and function of the
hypertrophied ASM that contributes to airway hyperreactivity
in severe asthma patients [4-7]. BT is indicated in patients

One of the important components of the airways structure is
the airway smooth muscle (ASM) which plays an important role

in the pathophysiology of asthma including immune modulation,
asthma exacerbations and long-term airway remodeling [1-
3]. Thus, targeting ASM has been recognized as an important
therapeutic strategy, either by pharmacological
pharmacological measures. Bronchial thermoplasty (BT) is a non-
pharmacological therapy that has been used for decades in this
issue. In BT, using bronchoscopy, a radiofrequency (RF) thermal

or non-

energy via the Alair catheter electrode is systemically applied to

with severe asthma who remain symptomatic despite adequate
treatment.

In 2007, an expert’s opinion addressing the clinical use of BT
by Mayse et al. [8] was published, since that, BT has been used in
many parts of the world and its long-term efficacy has been well
established [8]. Although it has been approved by the US Food
and Drug Administration (FDA) in 2010, the implementation
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of BT in regular practice remains unsatisfactory because of the
invasive nature of the procedure, its possible complications and
questionable long-term benefit. In this review article, we tried
to redirect the focus toward this kind of treatment especially
after the advancements in BT technique, tools, and preparations.
We thought BT is underestimated and might represent a hope
for carefully selected patients with severe asthma poorly
controlled by medications to improve their quality of life. We also,
highlighted the essential principles of BT procedure, indications
and contraindications, safety and efficacy, side effects, and
complications, and cost effectiveness.

Methods

We did a comprehensive literature search using some of
available search engines such as but not limited to PubMed,

EMBASE, Ovid, Web of science and Google Scholar, using the
term “bronchial thermoplasty”. Relevant articles were collected,
and all relevant information was extracted and reviewed (Table
1). At first, more than 273 articles related to BT were identified,
and after close observation we have selected 69 full text articles
that fall within the scope of this study (i.e., studies that report the
use of BT in adults and its consequences) (Figure 1). Outcomes
of these studies including major clinical trials and full text
articles were reviewed, analyzed, and compared to each other
(Table 2). Important aspects related to the use of BT in clinical
practice (the essential principles of BT procedure, indications
and contraindications, safety and efficacy, side effects and
complications and cost effectiveness were highlighted. Finaly,
limitations of BT utilization and prospects were discussed in the
view of these findings.

s N
273 article were identified
using search engines
: 215 studies were selected after
Duplicate papers 58 _ excluding duplicate studies>
- 126 studies ( full text) were
57 studies ( full text) were assessed for eligibility
excluded because of:
* No enough information; 33 ‘
* Did not meet the objectives of this
e s 69 studies were included in the
* Different language: 5 study
Figure 1: Study Flow Diagram.
N J
Table 1: The search mechanism.
Item Explanation

Date of search

December 2023 to April 2024

Sources PubMed, EMBASE, Ovid, Web of science and Google Scholar
Key term Bronchial thermoplasty
Timeframe Jan 2007 to April 2024

Selection criteria

Full-texts articles

Selection process

All relevant information was obtained
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Results

The results of the major clinical trials addressing the role
and the effects of BT in severe asthma treatment were variable,
however, they were encouraging and showed significant
improvements in the studied variables in the BT arm compared
to the control arm (Table 2). The Feasibility Study by Cox G et al.
[9] was the first study published (2006) exploring the safety and
clinical effects of BT use in asthma patients. This was a single-
arm nonrandomized, prospective study in which 16 subjects with
stable asthma were enrolled at two investigational sites between
October 2000 and June 2002 and followed through October 2004.
It concluded that BT is well tolerated in patients with asthma and
results in decreased airway hyperresponsiveness, improvement
in symptoms and peak expiratory flow rates that persists for at
least 2 years. Limitations of this study include the lack of a control
group, the small number of subjects studied, and the high number
of patients lost to follow-up, especially in the untreated group,
however, this study was designed to evaluate the feasibility and
safety of BT, not its efficacy [9].

The AIR (Asthma Intervention Research) study is a multicenter
RCT that was published in 2007. The participants (112 patients)
with moderate to severe asthma were randomized to either BT
or usual management care. The result showed reduced mean rate
of mild exacerbations and improvement in both Asthma Control
Questionnaire (ACQ) and Asthma Quality of Life Questionnaire
(AQLQ) scores in the BT arm. However, there was a transient
worsening of asthma symptoms soon after undergoing BT. In fact,
there was no sham control and no blinding in this study thus the
placebo effect is expected, and this represents a major limitation
[10]. In the same year, another clinical trial the RISA (Research in
Severe Asthma) with a similar design to the AIR study but with
lesser number of participants (32 patients but with more severe
asthma) was published and the results were like that in AIR
study. However, the rate of adverse events was similar between
treatment and control groups during the follow up period. Once
again, this study has the same reasons of limitation as AIR study
[11].

The AIR2 study which was published in 2010 has overtook
the major limitation of the preceding two studies, it avoided
the placebo effect using double-blinding and sham control. The
control group underwent bronchoscopy but without performing
BT. The number of participants was 228 patients. Treatment
group had much fewer severe exacerbations (32%), emergency
department (ED) visits (84%) and significant improvement in
AQLQ scores. However, it was unclear whether these impressive
gains would last beyond 1 year [7,12]. Later, Wechsler ME et al.
[13] published a 5-year follow up results of 162 patients of the
190 BT-treated subjects from the AIR2 trial who completed 5
years of follow-up. There was a reduction in severe exacerbations
and emergency department (ED) 44% and 78% respectively. This
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has confirmed the 5-year durability of the benefits of BT regarding
both effectiveness and safety [13].

The PAS2 (Post-FDA Approval Clinical Trial Evaluating
Bronchial Thermoplasty in Severe Persistent Asthma) study is
a multicenter prospective observational study that compared
outcomes in BT subjects from the PAS study (190 patients) with
those (190 patients) from the AIR2 trial at the same interval post-
BT (3 years of follow-up) [14]. Notably, The PAS2 subjects were
older, more obese, took higher doses of inhaled corticosteroids
and had experienced severe exacerbations in the 12 months
prior to BT. By the end of the 3-year follow up period, there was
a similar improvement in asthma control after BT in both groups
despite enrolling subjects who may have had poorer asthma
control in PAS study compared to AIR2 study. In addition, there
were no differences noted in the rates of respiratory-related
adverse events between both groups. However, the percentage of
PAS2 subjects with severe exacerbations, emergency department
visits and hospitalizations significantly decreased by 45%, 55%
and 40%, respectively when compared to each PAS2 subject’s own
baseline. An extended follow-up of the PAS2 cohort demonstrated
that these gains lasted for 5 years [15,16].

BT10+ study was an international, multicenter, follow-up
study of participants who were previously enrolled in the AIR,
RISA, and AIR2 trials and who had 10 or more years of follow-
up since BT treatment. The results showed an Improvements in
mean AQLQ and ACQ scores after BT that were sustained beyond
10 years. There was no significant difference in proportion of
patients experiencing severe exacerbations 12 months prior to
BT10+ visit compared to years 1 and 5 after BT. Some of AIR2
patients who underwent BT developed bronchiectasis (7%) but
without symptoms. This study confirmed that the efficacy of
bronchial thermoplasty is sustained for 10 years or more, with an
acceptable safety profile [17].

The TASMA (Unravelling Targets of Therapy in Bronchial
Thermoplasty in Severe Asthma) study assessed the effect of BT
on ASM mass in patients with severe asthma. The study had no
sham control but used blinding in the outcomes assessment. The
results showed that the median ASM mass decreased by >50% in
the immediate BT group versus no change in the delayed control
group. Subsequently, the delayed control group also underwent
BT and had similar improvements at 6 months. Treatment
response was associated with serum IgE and eosinophil levels
but not with ASM mass. The study has a major limitation in that
there were no sham control and no long-term follow up plan [18].
A Cochrane systematic review of the BT trials (AIR, RISA, AIR2)
by Torrego A et al. [19] concluded that there was a modest clinical
benefit in asthma quality of life and a reduction in exacerbation
rates 12 months after bronchial thermoplasty [19]. Many other
observational studies and case series also reported the benefits of
BT in treatment of severe asthma [4,20-22].
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Table 2: Major Clinical Trials addressing BT use.

Trial, Publica-
tion Year

No of Pa-
tients

Study Design

Study Arms

Total Duration of
Study

Results

Feasibility, 2006

16

Single-arm, nonrandom-
ized, prospective study

Patents are enrolled at
2 investigational sites

3-year Follow up

BT is well tolerated in pa-
tients with asthma and results
in decreased airway hyperres-

ponsiveness, improvement
in symptoms peak expiratory
flow rates that persists for at
least 2 years.

AlR, 2007

N=112

Multicenter, RCT

Usual medical man-
agement compared
with BT

Treatment: 6-9-week.
Follow up: 12-month,
with LABA withdrawn
for 2-week periods at
3, 6 and 9 months

Reduced mean rate of exac-
erbations and improvement
in both Asthma Control Ques-
tionnaire (ACQ) and Asthma
Quality of Life Questionnaire
(AQLQ) scores in the BT
group. There was an acute
transient worsening of asth-
ma symptoms in BT group.

RISA, 2007

Multicenter, RCT

Usual medical man-
agement compared
with BT

Treatment: 6 weeks.

Follow up: 46-week,

during which ICS and
0OCS dose weaned and
stabilized as possible

Reduced mean rate of exac-
erbations and improvement
in both Asthma Control Ques-
tionnaire (ACQ) and Asthma
Quality of Life Questionnaire
(AQLQ) scores in the BT
group. There was an acute
transient worsening of asth-
ma symptoms in BT group,
but no difference in the rate
of side events between both
groups through the follow up
period.

AIR2,2010

N =288

Multicenter, DB-RCT

Sham procedure group
compared with BT

Treatment: 6-week.
Follow up: 46-week,
assessed at 3, 6,9 and
12 months

Impressive reduction in
severe exacerbations (32%)
and emergency department
(ED) visits (84%). Significant

improvement in average

AQLQ score from baseline
during the follow up period.
There was an acute transient
worsening of asthma symp-
toms in BT group.

AIR2: 5-year
follow-up, 2013

N=162

5-year follow up of
BT-treated subjects from
AIR2 (unblinded).

Follow up results of
each subject were com-
pared to his/her own
baseline

5-year follow up

Confirmed the 5-year dura-
bility of the benefits of BT re-
garding both asthma control
(based on maintained reduc-
tion in severe exacerbations
and ED visits for respiratory

symptoms) and safety.

PAS2,2017

N =190

Multicenter, open-label
prospective, observational
study

190 patients enrolled
in PAS2 compared with
190 patients from AIR2

trial

Followed at 6 weeks
following the comple-
tion of BT, annual visits
up to 5 years after the
therapy

Similar improvement in
asthma control and rates of
adverse events after BT in
both groups despite enrolling
subjects who may have had
poorer asthma control in
PAS study compared to AIR2
study. Significantly reduced
proportion of PAS patients
with severe exacerbations,
ED visits and hospitalizations
when compared to each PAS2
subject’s own baseline.
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International, multicenter

Previous patients en-
rolled in AIR, RISA and

Follow up at years 1-5,
outpatient visit at 10

Confirmed that the efficacy of
BT is sustained for 10 years
or more, with an acceptable
safety profile. No significant

difference in proportion of
patients experiencing severe

delayed treatment
group

6 months after BT
treatment

BT10+, 2021 N=192 follow-up study AIR2 trials including years following BT exacerbations 12 months pri-
control compared to -
sham group procedure. or to BT10+ visit compared to
years 1 and 5 after BT. 7% of
AIR2 patients who underwent
BT developed bronchiectasis
but without symptoms.
Immediate BT group Followed 6 n?ont.hs > 50% reduction in ASM mass
mpared to 6-month after randomization in immediate BT gr m-
TASMA, 2021 N =40 Multicenter, RCT compared 1 &-mo to either arm and ediae B group €o

pared to no change in delayed
group.

Abbreviations: AIR, Asthma Intervention Research; ACQ, Asthma Control Questionnaire; AQLQ, Asthma Quality of Life Questionnaire; ASM,
airway smooth muscle; BT, bronchial thermoplasty; DB: Double Blind; ICS, inhaled corticosteroid; LABA, long-acting beta-agonist; OCS, oral
corticosteroid; PAS2, Post-FDA Approval Clinical Trial Evaluating Bronchial Thermoplasty in Severe Persistent Asthma; RCT: Randomized Control
Trial; RISA, Research in Severe Asthma; TASMA, Unravelling Targets of Therapy in Bronchial Thermoplasty in Severe Asthma.

Discussion
Essential principles and effects of BT

BT is a non-drug option for the treatment of severe asthma.
During BT procedure, thermal ablation energy is applied to the
airway wall, which led to a reduction in ASM quantity, thereby
relieving symptoms, decreasing exacerbations, and improving
the quality of life of asthmatic patients [4,5,6,7,18]. It has been
hypothesized that BT thermal ablation causes inter-structural
alterations in the airways wall including changes in muscular,

Table 3: Mechanism of effect of BT.

Epithelial, and neuronal layers [4,6,13,23] (Table 3). However,
some studies mentioned that the effect of BT cannot be explained
by these changes alone and the mechanism of action of BT may be
not fully understood [18,24,25]. Notably, the downstream effects
of ASM reduction may better correlate with clinical outcomes than
an absolute reduction in ASM mass. This was illustrated in one
study, as computer-based simulation was applied to an ex vivo
human lung specimens to demonstrate improvement in airflow
through distal small airways brought about by a 75% reduction in
larger airway ASM following BT [26].

Target

Effect

ASM

Debulking, reduction of ASM mass & improving airway stenosis.

Neuroendocrine epithelial cell

Reduction in cell count

Basement membrane

Reduction in thickness

Bronchial nerve endings

Ablation, Stunting & reducing bronchial hyperresponsiveness.

Abbreviations: ASM: Airway smooth muscle.

ASM plays an important role in airway narrowing and
remodeling. With frequent exacerbations and undertreatment
of severe asthma episodes, ASM starts to proliferate till
hypertrophied. This ASM hypertrophy not only resulted in intense
contraction and narrowing of airways but also contributed to
angiogenesis and extracellular matrix formation, leading to
further airway resistance [27]. Furthermore, in response to
broncho constrictive stimuli, ASM contraction and secretion
of inflammatory cytokines play an important role in airway
hyperresponsiveness [28-31]. In addition, neuronal stimulation,

How to cite this article:

and neuromodulation (nerve endings in ASM and epithelial
layers) exaggerate the airway hyperresponsiveness process. In
fact, these mechanical, cytological, and neuronal mechanisms
offered a strong base to the use BT in the treatment of severe
asthma [4,5,6,7,13,32].

BT procedure and technique

To ensure successful BT procedure, there are some
requirements and preparations (Table 4). Screening bronchoscopy

with airway examination is performed prior to the treatment and
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mucous should be suctioned to ensure adequate visualization
and airway wall contact during the treatments. In addition, it is
recommended to give OCS (50mg daily) for 3 days prior to the
procedure, the day of the procedure, and 1 day following the
procedure to minimize post-procedure airway inflammation.
The experienced bronchoscopist sent the Alair flexible catheter

through the bronchoscope’s working channel until showed in
the airway, then open the expandable electrodes, which dilate to
form a basket that become in physical contact with the airway
wall (Figure 2). The RF thermal energy is applied via a footswitch
pedal through the basket to the bronchial wall causing heating
and ablation (65°C for 10 seconds) [33,34].

Ve

N
Shlltrlc: Basket  Thermal energy
xpandable electrode
Bronchoscope
Alair catheter
Airway wall

Figure 2: lllustrated BT Procedure using Alair System.

J

Table 4: Requirements of BT.

Item

Explanation

Bronchoscope

Inner diameter 22mm & outer diameter <5mm

Alair system

Alair RF controller, a footswitch, a reflux electrode, an Alair flexible catheter, and expandable electrodes

(basket).

Consent

Signed formal consent.

Premedication

0OCS 50mg daily (3 days before, during and 1 day after BT).

Good Sedation General anesthesia, or conscious sedation.
Enough Dose Thermal energy with temperature of 65°C for 10 seconds.
Frequency Three sessions, at least 2-3 weeks apart.

Site Distribution

Each session in different site (RLL, LLL & Both ULSs).

Follow up

It is recommended to follow up the results and effects at least for one year.

Experienced Team

Experienced Bronchoscopist & anesthesiologist (standby).

Specialized Medical Institution

Better, however, can be done in other institutions if other requirements were available.

Abbreviations: BT: Bronchial thermoplasty; FR: Radiofrequency; LLL: Left lower lobe; OCS: Oral corticosteroid; RLL: Right lower lobe; ULs:

Upper lobes.
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Each BT session takes 30-45 minutes and consists of a series
of RF activations (30-70 activations) targeting each bronchus
stepwise by 5mm sequence along its entire visible length,
beginning distally, and moving proximally [35]. However, the
duration and number of activations can vary depending on the
experience level of the bronchoscopist and the patient’s airway
anatomy. Treated areas should not be retreated, however, it is
important to make sure that all assigned areas are treated as the
effectiveness of the treatment may depend on how thoroughly
the procedure is performed; if a segment is left untreated it may
decrease the benefit of the treatment [36]. Transient blanching
and whitening of the mucosa are expected after RF activations.
It is recommended to do the BT procedure three times, each at
least 2-3 weeks apart. This allows shorter procedure time and
minimizes the risks associated with diffuse airway irritation.
Each session should be done for different lobe including, the right
lower lobe, the left lower lobe, and both upper lobes, no matter
which one is the first [35,37].

However, one pilot randomized controlled clinical trial
demonstrated an equivalent clinical efficacy at 1 year and more
than 50% reduction in short-term adverse events when limiting
treatment to a single BT session compared with the standard
three-session BT [38]. The Right middle lobe should be left
untreated in BT procedures because it has a relatively elongated

Table 5: Indications & Contraindications of BT.

and narrow bronchus, thus the risk of chronic injury, stenosis and
subsequent collapse is high although some experts argued that
applying BT to the right middle lobe bronchus, could also improve
lung function and symptoms in patients with severe asthma
without clearly impacting either overall safety or overall efficacy
[39,40,41].

Indications and contraindications of BT

Generally, patients over 18 years old who have severe asthma
that remain uncontrolled despite adequate treatment of high-dose
ICS and LABA are candidates for BT (Table 5). Although, those
who are at risk should not undergo BT, however, several recent
observational studies have demonstrated largely comparable
safety of BT among patients with severe asthma (FEV1<30%)
with similar clinical improvements [42,43]. BT is meanly offered
for patients with severe non-eosinophilic asthma and may be as a
second-line option for patients with severe eosinophilic asthma
who have failed to respond to biologic therapies. In a recent study,
endobronchial biopsies performed post-BT showed that effect of
BT varied considerably with the underlying asthma subtype with
more reduction in ASM was among patients with eosinophilic
asthma, and more epithelial cell proliferation was among patients
with non-eosinophilic asthma [44]. Interestingly, all subgroups in
the study demonstrated similar degrees of clinical improvement
(p<0.001).

Indications

Contraindications

Age 218 years

Respiratory infections and asthma attacks in the recent 2 weeks

Remain uncontrolled on ICS and LABA

Implanted electronic devices (e.g., pacemakers or defibrillators);

Change of post-BD FEV1< 15% of the baseline

Allergy to Sedative drugs used in bronchoscopy

Acute myocardial infarction within 6 weeks

Severe cardiopulmonary disease

Coagulation disorders

Smoking, except smokers who have quit smoking for 1 year or who have smoked less than

10 pack-years previously

Already completed BT

Abbreviations: BD: Bronchodilator; BT: Bronchial thermoplasty; ICS: Inhaled corticosteroid; LABA: Long-acting beta-agonist.

Other parameters that may predict better response to BT are
shorter duration of asthma, higher baseline serum eosinophil
counts, higher serum IgE levels, higherbaseline OCS, atopicasthma,
young age and more severe disease [45-49]. Contraindications of
BT include patients who have respiratory infections and asthma
attacks in the recent 2 weeks, implanted electronic devices (e.g.,
pacemakers or defibrillators), allergy to sedative drugs used in
bronchoscopy, acute myocardial infarction within 6 weeks, severe
cardiopulmonary disease, and coagulation disorders. Smokers

007 How to cite this article:

also should be excluded, except smokers who have quit smoking
for 1 year or who have smoked less than 10 pack-years [33,50,51].
As mentioned previously, peri-procedure systemic corticosteroid
therapy, hospitalization for monitoring and/or bronchoscopy
may be necessary. At the end of the treatment period, the clinical
benefit should ideally be reassessed. Drug treatments should be
adjusted to their lowest possible dosages if the asthma remains
well controlled [52].
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Effectiveness and safety of BT

The long-term effectiveness and safety of BT have been
demonstrated by many studies in all aspects including clinical,
functional, radiological, and pathological aspects. The reduction
in ASM mass caused by BT lead to an increase in airways luminal
dimension and volume and reduction in airways stenosis and air
trapping which were proven pathologically and radiologically
and this led to an improvement in the symptoms [6,53,54].
Unsurprisingly, functional residual capacity (FRC) and total lung
capacity (TLC) measured using HRCT imaging were noted to be
significantly increased following BT, as early as at 1 month and
were sustained at 12 months [55]. Many Studies reported a
significant improvement in the symptoms post-BT as assessed by
the ACQ score and a significant improvement in the Mini Asthma
Quality of Life Questionnaire (mini-AQLQ) and a reduction in drug
use 1 year after BT treatment [7,10-12,55-58]. The long-term
effectiveness and safety of BT were also verified in the follow up
of patients which extend up to 5-10 years after BT [13-17,59].

Side effects and complications of BT

BT is not a completely safe procedure, some side effects and
complications ranging from mild to severe were reported. Overall,
the complications rate is 11.2% and mostly were mild and did
not require invasive intervention and largely represent transient
worsening of baseline symptoms [60]. The complications of BT
include acute exacerbation of bronchial asthma, hypoxemia, chest
pain, bleeding, pneumonia, and lobar collapse [7,60-63]. Rare
complications include pneumothorax, plastic bronchitis, and
bronchial artery pseudoaneurysm [64,65]. d’'Hooghe et al. [66]
reported some acute transient radiological complications after
BT that have resolved with no long-term outcomes. These include
peribronchial consolidations (94%), partial bronchial occlusions
(63%), atelectasis (38%), and bronchial dilatations (19%) [66].

Cost effectiveness of BT

The BT is considered to be a high-cost procedure. The initial
increase in the cost during the first year of treatment which
limits its utilization especially in the absence of insurance
coverage. However, BT cumulative cost and cost per patient per
year decreases within the subsequent years of treatment [67]. In
one study, cost effectiveness of BT (with standard therapy) was
evaluated and compared to standard therapy alone. The study
reported cost effectiveness of BT to be US$5,459 per quality-
adjusted life year [68]. Another study assessed the 10-year cost-
effectiveness of BT for patients with severe uncontrolled asthma
to be US$29,821 per quality-adjusted life year [69]. Despite
of this, BT is more cost effective when compared to standard
therapy especially when taking in the account the duration of
treatment. BT cost was compared to the anti-IgE antibody therapy

008

(omalizumab) and BT showed to be more cost effective [70]. In
general, BT is a cost-effective option if peri-procedural costs are
outweighed by costs related to hospitalization, ED visits and other
standard therapies.

BT utilization between caution and prospects

Although the BT has been described for the first time for more
than two decades but unfortunately still not widely utilized. The
landmark pulmonology societies’ clinical guidelines regarding
the implementation of BT were not convincing and the evidence
assessments were divergent. Many pulmonologists have some
concerns and hesitate to refer their patients to undergo BT. One of
these concerns is that the exact mechanism of BT effect (beyond
ASM mass reduction and neuronal pathway ablation) is not yet
fully understood. Some patients did not show significant clinical
improvement compared to the pathological improvement. In
addition, the expected complications after BT procedure although
have low incidence rate but still important to be taken in account.
The availability of BT procedure and its other facilities are limited
to some centers in most countries, and it is not covered by
insurance companies in other countries.

In fact, there is no clear consensus for which asthma subtypes
should BT offered although it is currently offered for patients
with severe non-eosinophilic asthma and as a second-line option
for patients with severe eosinophilic asthma who have failed to
respond to biologic therapies (Figure 3). There is controversy
in some issues related to the dose and the site of the thermal
energy given during BT. Some studies mentioned that the increase
in the RF thermal activations is associated with more clinical
and pathological improvements and not associated with severe
side effects while other studies mentioned that the increase in
RF activations has not led to significant clinical or pathological
changes, on the contrary has led to more complications [6,71-73].
It is still unclear yet whether the right middle lobe of the lung can
be treated with BT or not as mentioned previously. The absence
of direct comparison of BT with novel biologic therapies mandate
the performance of randomized trials entailing head-to-head
comparison [74].

Indeed, the developments in the BT procedure technique and
tools and the availability of other related facilities have led to
better results and lesser side effects. In addition, the increase in
the awareness among pulmonologists and bronchoscopist about
the usefulness, safety and effectiveness of the BT will increase
the referrals to BT. Many studies and experts’ opinions have
recommended the utilization of BT when indicated and described
it as an important treatment option that should not be neglected.
I the view of this, we would expect that the future may carry
more about the implementation and utilization of BT with better
treatment strategies.
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Conclusion References

BT is an unutilized therapy of severe asthma and its
effectiveness and safety have been documented in several well-
designed multicenter trials. BT had led to an improvement in
quality of life, reduction in exacerbations and hospitalizations
in severe asthma patients. Although some adverse events and
complications were reported but most of them are mild, transient
and in the early stages. In the presence of indications and suitable
requirements and the absence of contradictions, BT should be
considered in carefully selected patients. Actually, selection of
asthma patients for BT needs further studies to elucidate the
hidden points in the mechanism of action of BT and which asthma
subtype would benefit more from this kind of therapy.
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