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CASE REPORT

Bronchial thermoplasty failure in severe persistent asthma: a case report

Diana C. Doeing1, Aliya N. Husain2, Edward T. Naureckas1, Steven R. White1, and Douglas K. Hogarth1

1Department of Medicine and 2Department of Pathology, The University of Chicago, Chicago, IL, USA

Abstract

Introduction: Bronchial thermoplasty (BT) is an emerging therapy for patients with severe
persistent asthma who remain poorly controlled despite standard maximal medical therapy.
Thermoplasty elicits asthma control over time by applying thermal radiofrequency energy to
airways to ablate underlying smooth muscle. While this therapy is suggested to eliminate such
smooth muscle permanently, no human studies have examined the possibility of treatment
failure. Case report: We present a 62-year-old female with severe, refractory asthma symptoms
who underwent BT without apparent complications. However, severe symptoms including
multiple clinical exacerbations persisted despite BT treatment. Repeat endobronchial biopsy
done six months after BT treatment demonstrated persistent smooth muscle hyperplasia in
multiple airways that previously had been treated. The patient continued to have uncontrolled,
refractory asthma despite multiple therapies. Conclusion: This case is the first to describe a
failure of BT to reduce or eliminate airway smooth muscle in a patient with severe persistent
asthma. It suggests the potential for treatment failure in the management of these patients
after BT and highlights the need for further study of potential BT-refractory patients.
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Introduction

Severe asthma is seen in about 10% of patients with asthma

but is responsible for the majority of all morbidity, health care

utilization and cost related to asthma [1,2]. Bronchial

thermoplasty (BT), approved by the U.S. Food and Drug

Administration (FDA) in 2010, is a novel bronchoscopic

treatment for patients with severe persistent asthma [3]. In

BT, the proximal airways are treated with radiofrequency

current (using the Alair catheter, Asthmatx, Inc., Mountain

View, CA) that heats the airway wall to 65 �C resulting in a

significant reduction of airway smooth muscle (ASM) mass

and partial mitigation of bronchial constriction [4]. The

procedure is performed in three sequential bronchoscopies

approximately 3 weeks apart. Three randomized trials of BT

treatment in 260 asthma patients have demonstrated reduced

symptoms, fewer exacerbations and improved quality of life

[5–9]. Our group has previously reported a case series of

severe fixed airflow obstructed patients undergoing successful

BT [10]. We now report a case that represents the first known

in the literature to discuss a patient with refractory persistent

asthma and fixed airflow obstruction with no reduction in

ASM on endobronchial biopsy despite BT.

Case report

The patient is a 62-year-old Caucasian female who is a

lifetime nonsmoker with a history of poorly controlled, severe

persistent asthma diagnosed at age 27. Although she did not

report childhood respiratory symptoms, she exhibited bron-

chodilator reversibility (see below) and identified various

asthma triggers such as respiratory infections, perfumes,

cigarette smoke, pet dander, and hot or humid weather. The

patient had frequent nighttime respiratory awakenings and

debilitating shortness of breath, wheezing and cough with

minimal activity, all of which limited her ability to complete

housework. She had an Asthma Control Questionnaire�
(ACQ) score of 3.9 out of 7 consistent with poorly controlled

disease. Additional contributing medical problems included a

history of gastroesophageal reflux disease and obstructive

sleep apnea for which the patient was compliant with proton

pump inhibitor and nightly continuous positive airway

pressure therapy, respectively.

She had been treated over time with a Step 6 asthma

treatment regimen [2], which included a fluticasone/salme-

terol 500/50 mcg by dry powder inhaler twice daily,

tiotropium 18 mcg daily, zileuton 1200 mg twice daily and

prednisone 60 mg daily. For short-term treatment of asthma

symptoms the patient used approximately 13–16 inhalations

per day of levalbuterol 45 mcg. Despite these therapies, she

continued to require monthly hospitalizations and treatment

with non-invasive positive pressure ventilation and intraven-

ous corticosteroids for asthma exacerbations. Though she
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required multiple hospitalizations, the patient never required

intubation.

Spirometry demonstrated partially fixed airflow obstruc-

tion with forced expiratory volume in 1 second (FEV1) of

0.72 l (26% predicted), a forced vital capacity (FVC) of 1.62 l

(45% predicted), and a FEV1 to FVC ratio was 0.44. FEV1

improved to 1.15 l after administration of inhaled albuterol.

Endobronchial biopsy of the right lower lobe demonstrated

goblet cell hyperplasia, basement membrane thickening,

prominent smooth muscle and rare submucosal inflammatory

cells consistent with paucicellular asthma (Figure). There was

no evidence of granulomatous disease or vasculitis.

Computed tomography (CT) imaging of the chest showed

mild peribronchial thickening, and the patient had a serum

total immunoglobulin E level of 21 U/ml.

A decision was made to pursue BT. The patient’s first

treatment with BT was performed under conscious sedation

on the right lower lobe per standard clinical practice and

required 38 total tissue activations based on the anatomy of

that lobe. The patient was hospitalized overnight in the

general medicine ward due to need for frequent treatments

with nebulized albuterol and discharged the next day without

complications. Her second BT procedure was performed 4

weeks later and involved 32 tissue activations of the left lower

lobe. This procedure was also performed without any

immediate complications, and the patient was discharged

the same day. However, 2 days following the second BT

procedure, the patient suffered an exacerbation of her asthma

requiring general medicine admission for 2 days, which

improved after treatment with intravenous corticosteroids and

nebulized albuterol. The final BT procedure was performed 3

weeks later and required a total of 23 tissue activations in the

right upper lobe and 20 activations in the left upper lobe.

There were no immediate complications but the patient was

hospitalized overnight for observation in the general medicine

ward due to need for frequent treatments with nebulized

albuterol. She was discharged the next day.

For 6 months following completion of BT, the patient

noted no improvement in asthma symptoms. Her ACQ score

remained significantly elevated at 4.1. She continued to have

monthly exacerbations requiring hospitalization. Spirometry

performed 6 months after the last BT showed no significant

change with an FEV1 of 0.65 l and FEV1 to FVC ratio of

0.55. A chest CT scan performed at that time showed no

evidence of pulmonary emboli and no change in peribronchial

thickening compared to the study done prior to BT. The

patient underwent follow-up bronchoscopy with bronchoal-

veolar lavage and endobronchial biopsy of the right lower,

right upper and left upper lobes. Cultures for acid-fast bacilli,

fungi and bacteria were negative. However, airway biopsies

from each lobe and segment showed persistent, prominent

ASM (Figure 1).

Discussion

BT is indicated for patients with severe persistent asthma that

is refractory to standard medical treatment [11]. It has been

demonstrated safe and effective at reducing asthma exacer-

bations and symptoms in clinical trials done to date [5–9].

However, the clinical studies performed in patients with

asthma did not address the mechanism by which BT improves

asthma control. An early study of BT in dogs showed ablation

of ASM which correlated with reduced bronchial reactivity up

to 3 years after treatment [12]. Another study in humans

without asthma also showed reductions in ASM in as little as

2 weeks following treatment [13]. It is well recognized that

ASM plays a critical role in bronchoconstriction in asthma

[14,15]. Therefore, it is through reducing ASM that BT is

presumed to reduce asthma symptoms, although, signifi-

cantly, histologic sampling in patients with asthma after BT

has not yet been reported.

Our case presents a patient with severe persistent asthma

who did not have clinical improvement or histologic reduction

in ASM after BT. One potential explanation is that our patient

had more severe asthma than patients included in previous

clinical trials. The Asthma Intervention Research (AIR2) trial

excluded patients with a prebronchodilator FEV1 of less than

60% predicted or with more than three hospitalizations in the

previous year [5]. Further, 21% of patients treated with BT in

the AIR2 trial did not achieve significant improvement in

quality of life scores, demonstrating that BT is not effective in

all patients [5]. No airway samples were collected in these

subjects, and it is not known whether these non-responders

also failed to show reductions in ASM as is the case presented

here. Our patient underwent very few tissue activations due to

her severe fixed airflow obstruction, which limited the scope

Figure 1. Endobronchial biopsies. (A) Pre-bronchial thermoplasty
biopsy shows sub-basement membrane fibrosis, smooth muscle hyper-
plasia (SM) and minimal inflammation. (B) Post-bronchial thermoplasty
biopsy is very similar with sub-basement membrane fibrosis,
smooth muscle hyperplasia and no inflammation (H&E stains, original
magnification 100�).
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and catheter advancement peripherally during bronchoscopy.

While this may explain the failure of BT in this case, we note

that total activations did not correlate to outcomes in AIR2. In

addition, while the mean total number of activations in the BT

group of AIR2 was 151 with a standard deviation of 50, the

range was quite variable from 73 to 369 total activations per

subject (Mario Castro, personal communication, 18 January

2013). The total number of activations performed in our

patient was well within the reported standard deviation for

AIR2 subjects. We have also previously reported a patient

with similar, severe fixed airflow obstruction who had a

significant clinical response [16].

Another concern is that in standard BT, all patients are

treated at a temperature of 65 �C as this was shown to be the

most effective in reducing ASM without causing excessive

damage to other airway structures [12,13]. However, as

histologic sampling of patients with asthma after BT has not

yet been performed, it is unclear whether this temperature is

adequate to reduce or eliminate ASM in all patients. It is

possible that patients with more severe airway thickening

require higher temperatures to ablate ASM successfully.

Alternatively, patients with persistent prominent ASM may

require additional BT treatments. To date, no study has reported

performing further ablation on previously ablated airways.

Conclusion

BT is a novel procedure that has great promise for the

treatment of severe asthma. However, much is still unknown

about the mechanism by which it achieves symptom control

and improved quality of life in patients with asthma. Our

report is the first to describe a failure of BT to reduce ASM in

a patient with severe persistent asthma. It highlights the need

for further study of the effect of BT on airway smooth muscle

ablation and symptom control following treatment in asthma.
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