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Abstract

Chronic Pulmonary Aspergillosis (CPA) is a serious fungal infection of the lung and is often treated clinically by systemic
administration of drugs such as oral or intravenous infusions. However, the duration of antifungal treatment is long and the
effectiveness is poor, and long-term use of the drug may cause different degrees of damage to liver and kidney function. Therefore,
there is a clinical need for a new antifungal treatment method. We have designed a novel drug delivery device that allows local
injection of amphotericin B through a catheter after implantation of a guide sheath at the lesion site under Radial Endobronchial
Ultrasound (R-EBUS) guidance via bronchoscopy, thereby increasing the local drug concentration and improving the anti-infective
effect, while avoiding the adverse effects of reduced drug absorption due to airway reflux. Here, we report a case of chronic
pulmonary aspergillosis treated with a new drug delivery device.
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Introduction

structures [5], and is commonly used to determine the exact loca-
tion of extrabronchial lesions by ultrasound. Previous studies [6,7]
have demonstrated the clinical success of transdermal intrathecal

Chronic pulmonary aspergillosis is a relatively rare chronic
infectious pulmonary disease caused by Aspergillus in immuno-
suppressed and pre-existing lung disease patients [1]. Aspergillus
fumigatus infection accounts for more than 90% of cases [2,3]. Cur-
rent treatment options for chronic pulmonary aspergillosis remain
limited. Surgical indications are rare in patients with chronic pul-
monary aspergillosis. Common alternatives for contraindications
to surgery include intraluminal instillation or endobronchial ad- Case Report

administration of amphotericin B under CT (Computed Tomogra-
phy, CT) guidance. We present a case of an elderly male with CPA
who was infused with amphotericin B under R-EBUS-guided using
a novel delivery device of our design.

ministration of antifungal drugs [4]. Bronchoscopy plays an impor- In May 2020, a 63-year-old male patient presented to our out-

patient clinic with a cough, expectoration and blood in the sputum
with no apparent inducements. He was diagnosed with Aspergillus
infection and antifungal treatment was recommended, but he did

tantrole in the diagnosis and treatment of pulmonary aspergillosis.
R-EBUS is a minimally invasive bronchoscopic technique that views
structures within and adjacent to the airway wall, targeting deeper
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not use antifungal medication for his own reasons. He underwent
closed chest drainage for pneumothorax in 2005, kidney stone
surgery in 2015 and rectal polypectomy in 2020. To make matters
worse, his cough, expectoration and blood in sputum tended to de-
teriorate since April 2021. Combined chest CT and bronchoscopic

findings suggest CPA (Figure 1). NGS examination of the pathogen
of lavage solution suggested Aspergillus fumigatus. Subsequently,
he received oral voriconazole antifungal therapy for one month
with no significant change in lung lesions and persistent symptoms.

Figure 1: Chest CT showed bronchial dilatation and chronic inflammation in the anterior and posterior segments of the upper
lobe of the left lung, with destruction of the left lung. Fibreoptic bronchoscopy showed a patent, twisted left main bronchus with
congested mucosa. A large amount of purulent secretions was seen in the right branch of the left upper lobe.

On 7 June 2021, the patient was referred to our department and
underwent relevant examinations. Physical examination showed
good healthy condition, but the lesion was solidly enhanced com-
pared to the previous CT (Figure 2). Combined with the patient’s
previous examination results, he was diagnosed with left CPA. The
patient was unable to undergo surgical resection due to adhe-
sions in the chest wall and poor lung function. We decided to in-
fuse amphotericin-B into the left upper lesion under the guidance
of R-EBUS. First, the bronchoscope was passed through the nasal
approach into the trachea and local anaesthesia was performed
by injecting 2% lidocaine (<15 ml) into the trachea/right and left
bronchi through a bronchoscopic biopsy forceps. A white secretion
from the posterior segment of the left upper lobe tip (Figure 34) is

flushed and cleaned. Then, a sterile catheter was placed into the tip
of the left upper lobe of the lung with a guide wire and secured in
the bronchus with a rubber plug under R-EBUS guidance (Figures
3B & 3(C). Prior to administration, we reconfirmed that the position
of the catheter had not moved by direct auscultation or CT. Then 5
mg of amphotericin B was dissolved in 10 ml of saline and injected
into the left bronchus via the catheter within 5 minutes. The same
dose of drug was administered once daily for four days. The cath-
eter and rubber plug were removed after the fourth intrabronchial
instillation of amphotericin B. A total of 20 mg of amphotericin B
was administered during the treatment period and oral voricona-
zole was continued after discharge.

Figure 2: After 1 month of oral voriconazole, preoperative CT examination showing left upper lobe bronchiectasis with
obstructive atelectasis and inflammation. The upper left pleura was thickened.
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Figure 3: 3A. Preoperative tracheoscopic image showed a large purulent secretion. 3B. R-EBUS localization image. 3C.
Tracheoscopic image during catheterization. 3D. Tracheoscopic image 5 days after catheterization (carina) showed a fewer
granulation tissues.

However, he developed fever after endobronchial instillation
of amphotericin B, was given appropriate antipyretics, and gran-
ulation tissue proliferated 5 days after catheter placement (Figure
3D) without other significant systemic or additional complications.
After 1 month of follow-up, a CT scan showed vacuolation of the
left upper lobe lesion, forming an air moon sign (Figure 4), and

the necrotic area had been resorbed. In addition, the patient’s hae-
moptysis had stopped and he recovered well. After discharge, the
patient decided to stop taking oral voriconazole on his own after
one month. To date, the patient is in good health with no clinical
recurrence.

Figure 4: Follow-up CT image showed lesion of left upper lobe undergo cavitation and formation of the air crescent sign.

Discussion

CPA is a more serious fungal infectious disease of the lung with
a high mortality rate, which is difficult to diagnose and treat [8].
The vast majority of patients with pulmonary aspergillosis are
unlikely to be cured, so treatment aims to alleviate symptoms, sta-
bilise the disease, prevent deterioration and reduce haemoptysis
and fibrosis [8,9]. Oral itraconazole or voriconazole is used as the
primary treatment for CPA [10] and alternative treatments include
amphotericin B liposomes, isavuconazole or amphotericin B oth-
er lipid preparations [11]. Surgery is the optimal choice for some

patients with CPA, but the patient was an elderly with poor lung
function and chest wall adhesion. The efficacy of voriconazole was
poor after one month of oral administration. Yoshii, et al. [12] re-
ported that using liposomal amphotericin B successfully treated for
invasive pulmonary aspergillosis caused by aspergillus terreus di-
agnosed under virtual bronchoscopic navigation and endobronchi-
al ultrasonography with guide sheath. Parikh, et al. [13] reported
EBUS-guided transbronchial needle injection of liposomal ampho-
tericin B for the treatment of symptomatic aspergilloma. Herein, we
gave to local infusion of amphotericin B using R-EBUS-guided new
drug delivery device implantation, and achieved very good results.
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Local infusion of amphotericin B can achieve higher drug con-
centrations in lung tissue, while avoiding various adverse reactions
caused by systemic administration [14]. R-EBUS is a suitable solu-
tion for precisely locating the lung lesion and the bronchi connect-
ed to it, as well as for precisely planning the bronchoscope entry
route. Previous methods of local administration include direct in-
traluminal administration through percutaneous thoracic needle
or catheter placement and endobronchial instillation of antifungal
medication [15,16]. The latter is more appropriate for lesions close
to the central airway and cannot target peripheral lesions. In ad-
dition, repeated bronchoscopies increase pain, cost and operative
risk for the patient.

We have designed a new type of anti-infective therapy device
for localised pulmonary lesions that equipped with a drug catheter,
a rubber stopper and a syringe. Direct exposure of drugs to lung
lesions can more effectively deliver anti-infective effects. This de-
vice avoids repeated bronchoscopic operations. Secondly, it avoids
drug reflux into the airway, retains the drug in the lesion for as
long as possible and prolongs the duration of action, reducing the
incidence of adverse reactions. The device has the advantages of
simple structure, reduced cost, convenient operation and improved
efficiency of medical staff.

At present, there is no clear standard for the dosage and dura-
tion of antifungal medication for treatment of pulmonary aspergil-
losis [16]. The initial dose of local infusion of amphotericin B for
the treatment of chronic pulmonary aspergillosis is 5-10 mg and
the maintenance dose is 15-20 mg according to the guidelines [10].
Therefore, in this case, the disease was effectively controlled after
the local infusion of the amphotericin B 5mg per day for 4 days. The
successful treatment of this case can provide evidence to support
the subsequent clinical application and promotion of this device.
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