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SUMMARY

Chronic pulmonary aspergillosis (CPA) is a progres-
sive, debilitating clinical condition associated with sig-
nificant morbidity. Surgery is the mainstay of treatment
for life-threatening hemoptysis in symptomatic pa-
tients with simple aspergillomas. However, in patients
with chronic cavitary pulmonary aspergillosis, surgical
removal of aspergillomas is fraught with difficulty due
to debilitating nature of the illness. Here we present a
case showcasing the utility of intrabronchial voricona-
zole instillation in controlling hemoptysis in a patient
unfit for surgery followed by systematic review of liter-
ature involving 11 clinical studies after screening a total
of 5572 studies from PubMed and Google Scholar data-
base. Data gathered from these studies addresses the
concerns regarding the efficacy, safety of the procedure

B INTRODUCTION

hronic pulmonary aspergillosis (CPA) is a

progressive, debilitating clinical condition
associated with significant morbidity and several
difficulties in diagnosis and management. CPA is
further divided into several subtypes, including
aspergillus nodule, single aspergilloma, chronic
cavitary pulmonary aspergillosis (CCPA), chron-
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as well as draws attention regarding several lacunae in
our existing knowledge. A 53-year-old male with
chronic pulmonary aspergillosis who had recurrent ep-
isodes of hemoptysis despite bronchial artery emboli-
zation and was unfit for surgery due to limited lung
reserve, patient underwent single session of intrabron-
chial voriconazole instillation which resulted in dra-
matic symptomatic and radiological improvement. In-
trabronchial antifungal instillation may be a safe and
effective option for hemoptysis control in patients with
chronic pulmonary aspergillosis.

Key words: Chronic pulmonary aspergillosis, Chronic
cavitary pulmonary aspergillosis, Bronchial artery em-
bolization, Antifungals.

ic fibrosing pulmonary aspergillosis (CFPA) and
subacute invasive pulmonary aspergillosis. Sur-
gery is the mainstay of treatment for symptomat-
ic patients with simple aspergillomas in order to
treat life-threatening hemoptysis [1-3]. It is gen-
erally well-tolerated in patients with a single as-
pergilloma, with a mortality rate of <1% in mul-
tiple contemporary studies [4-6]. However, in
patients with chronic cavitary pulmonary asper-
gillosis, surgical removal of aspergillomas is
fraught with difficulty because of the very vascu-
lar, adherent pleura and because the residual
pleural space may become infected with Asper-
gillus species, leading to Aspergillus empyema
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and/or a bronchopleural fistula [7]. Bronchial
artery embolization (BAE) is an effective measure
to control acute episode of hemoptysis in this sub
population; however, BAE is not curative and re-
currence rate is as high as 25% over the period of
1 year [8]. Other modalities such as percutaneous
instillation of various antifungal agents like Am-
photericin B, Ketoconazole and Voriconazole
have been tried with various success rate in the
past. Similarly, bronchoscopic instillation of anti-
fungal agents into the affected lobe or segments
for control of hemoptysis have been evaluated
though in smaller studies [9-11]. In patients who
are not candidates for surgical resection, bron-
choscopic antifungal instillation may be an effec-
tive option. Here we present a case highlighting
the utility of bronchoscopic Voriconazole instilla-
tion in a complicated case of chronic pulmonary
aspergillosis.

B CASE REPORT

A 53-year-old, male, smoker, presented to the out-
patient department of chest clinic with complaints
of cough for the last 11 years which was associated
with mucopurulent expectoration since last 4
months and multiple episodes of hemoptysis
(about 100-150 ml per episode) in the past 1 month.
There was progressive shortness of breath for the
last 6 years, which had worsened further to MMRC
(Modified Medical Research Council dyspnea
scale) grade IV over last 10 days. The patient also
complained of low-grade fever, decreased appe-
tite, and loss of weight in the last 4 months. He
had a history of being treated for pulmonary tu-
berculosis 30 years back and had similar episodes
of hemoptysis 1 year back for which he had under-
gone BAE at that time. On evaluation of his previ-
ous medical records, the patient had multiple

Figure 1 - (1A: Mediastinal window; 1B: Lung window) CT chest film (pre-procedure) showing left upper lobe thick
walled cavitary lesion with pericavitary consolidation and aspergilloma with adjacent pleural thickening along
with bilateral bronchiectasis with bilateral centrilobular emphysematous changes. (1C: Mediastinal Window: 1D:
Lung Window) CT chest film (post-procedure) showing significant resolution in the size of aspergilloma in the

left upper lobe.
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Chest x-rays, which on serial examination re-
vealed a progressive increase in size of left upper
lobe cavitary lesion along with pericavitary infil-
trates. CT scan of chest was done at the time of
presentation to our department, which revealed
left upper lobe thick-walled cavitary lesion with
peri-cavitary consolidation and aspergilloma in
left upper lobe with adjacent pleural thickening
along with bilateral bronchiectasis, and bilateral
centrilobular emphysematous changes (Figure 1).
Flexible fibreoptic bronchoscopy was done which
revealed thick purulent secretions in bilateral up-
per lobe bronchus. Mycobacterium tuberculosis and
atypical mycobacterial infections were ruled out
based on negative culture reports in bronchoalve-
olar lavage sample. Fungal culture of bronchoal-
veolar lavage grew Aspergillus fumigatus. Galacto-
mannan levels in bronchoalveolar lavage and se-
rum were 2.8 and 1.7 respectively. Serum specif-
ic-IgG against Aspergillus fumigatus was elevated
(32 mgA/L). On fulfilling clinical, radiologic, and
serological criteria, patient was diagnosed with
chronic cavitary pulmonary aspergillosis. The pa-
tient was started on oral voriconazole but contin-
ued to have hemoptysis even after 2 months of
voriconazole therapy, despite reaching adequate
serum voriconazole levels (4.1 mg/L). Since the
patient was unwilling to undergo for repeat BAE
and was also not a candidate for surgery since it
was a bilateral disease, a single session of broncho-
scopic instillation of 400mg of voriconazole was
done in the left upper lobe cavity as an adjunct to
systemic therapy. The patient had transient bron-
chospasm and associated cough after the proce-
dure which responded well to bronchodilators.
Intrabronchial administration of voriconazole re-
sulted in dramatic improvement and he did not
experience further bouts of hemoptysis. A repeat
CT chest was done one week after the procedure,
which revealed dramatic resolution in the size of
the aspergilloma (Figure 1C and 1D). The patient
was subsequently discharged home on oral
voriconazole. The patient is currently doing well
even post 6 months after the procedure and is still
being continued on oral voriconazole therapy. The
patient has received a total of 8 months of oral
voriconazole therapy.

The plausible mechanism of benefit from in-
trabronchial antifungal therapy is due to higher
drug concentrations locally as a result of instilla-
tion directly into site of interest, which helps in

reducing intra-cavitary fungal burden by causing
mycelia death more reliably as compared to sys-
temic therapy, as systemic therapy may have poor
penetration into these cavities due to underlying
fibrosis as well as variable pharmacokinetics of
oral antifungal agents.

B SYSTEMATIC REVIEW

We systematically searched the PubMed and
Google scholar databases for the studies demon-
strating the use of bronchoscopic guided antifun-
gals in cases of chronic pulmonary aspergillosis
using the key search terms (“endobronchial” OR
“bronchoscopic”) AND (“voriconazole” OR “am-
photericin” OR “antifungal”) AND (“aspergillo-
ma” OR “CPA” OR “chronic pulmonary aspergil-
losis” OR “chronic cavitary pulmonary aspergillo-
sis” OR “CCPA” OR “aspergillosis”). By utilizing
our inclusion criteria, we enrolled clinical trials
involving patients with CPA irrespective of the age
group who had undergone endobronchial antifun-
gal therapy, no language restrictions were adopted
for enrolment of studies. Exclusion criteria includ-
ed clinical trials involving patients with invasive
pulmonary aspergillosis, allergic bronchopulmo-
nary aspergillosis, fungal infections due to fungi
other than aspergillus and trials involving patients
with CPA who had not undergone endobronchial
antifungal therapy. A total of 5572 searches (as of
23/06/2023) were screened for eligibility (5474
search results- Google scholar and 98 search re-
sults — Pubmed), 9 duplicate studies were exclud-
ed, and finally 11 studies (including 1 randomized
controlled trial, 4 case series and 6 case reports)
were selected for systematic review. Figure 2
shows flowchart used for article selection. Details
of studies included are tabulated in Table 1.

The first report of successful endobronchial treat-
ment of 3 cases of aspergilloma with amphotericin
B and sodium iodide was by Ramirez in 1964 [12].
Till date only one pilot randomized trial has been
conducted by Hadda V et.al [22]. In this study,
participants in the control arm were managed
with medical therapy alone that consisted of anti-
tussives and hemostatic agents (tranexamic acid
or ethamsylate), or antifungal as prescribed by the
treating physician whereas in the intervention
arm, participants underwent bronchoscopic instil-
lation of 400 mg voriconazole, for 4 sessions, 1
week apart, in addition to medical therapy. The
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Figure 2
Flowchart for PubMed and Google scholar databases were searched
article selection. Search term used ("endobronchial” OR

"Bronchoscopic") AND ("voriconazole" OR
"Amphotericin" OR "antifungal") AND ("aspergilloma"
OR "CPA" OR "chronic pulmenary aspergillosis" OR
"chronic cavitary pulmonary aspergillosis" OR "CCPA"
OR "aspergillosis")

Total search results = 5572 (as of 23/06/2023) [Pub
Med= 98 search results , Google Scholar= 5474 search
results] were screened for their inclusion into the
systemic review

Exclusion-

— ¢ Odu plicate studies excluded

e 5552 studies excluded based on
relevance and inclusion criteria

11 Studies were selected for review ‘

Table 1 - Studies demonstrating the use of endobronchial antifungal treatment.

4 Number Antifungals given
utho, L . .
Year and Dingnosis of sessiofts and dosage ‘ Systemfc therapy Resporse Outconte and complications
. -number of cases | and sedation (bronchoscopic ven assessed 4
[Study design] it y &
used route)
1. Ramirez] | Aspergilloma-3 | 4 timesa day | Amphotericin B | Not mentioned L. Clinical Resolution in fever, volume
etal, (I patient- | (5mgin 10 ml 1. Radiological | of expectoration and partial or complete
1964 [12]; 25 days, 0.9% NS) and III. Microbiological |  resolution of aspergilloma was seen
[Case series] 2™ patient- | sodium iodide along with negative cultures
29 daysand | 1%-2% (20-50 ml) at 2 months to 12 months
34 patient - 4 times daily
30 days)
2. | Hamamoto T | Aspergilloma-1| 8 sessions Miconazole Not mentioned L. Clinical Resolution of hemoptysis and regression
etal, (total dose 50 mg II. Radiological in the size of aspergilloma were seen.
1983 [13]; over 8 sessions) III. Microbiological Sputum cultures for A.
[Case report] Fumigatus became negative
after the fourth infusion
3. | Bennett MR Chronic 10 sessions Amphotericin | Amphotericin B L. Clinical Resolution in symptoms and regression
etal, necrotizing B (50 mg in (Total dose II. Radiological in size of aspergilloma was seen,
1990 [14]; pulmonary 5% dextrose - 2gmgiven | IIL Microbiologic | repeat microbiologic cultures of sputum
[Case report] | aspergillosis -1 concentration over 8 weeks) did not grow aspergillus over
of 5 mg/ml) 24 months period
4. GuleriaR | Aspergilloma-1| 4 sessions Ketoconazole | Not mentioned L. Clinical Resolution in hemoptysis was seen
etal, (400 mg 1. Radiological | along with no recurrence of the lesion
1993 [15]; in 10 ml NS) was noted inside the cavity
[Case report] at the 6-month follow-up visit
5. | YamadaH | Aspergilloma-7 Not Fluconazole No (patients L. Clinical Decrease in cough severity,
etal, mentioned 40-55mgand | had previously | I Radiological | regression in the size of of aspergilloma
1993 [16]; Amphoterecin, | failed systemic | III. Microbiologic as well as microbiologic cure
[Case series] in 10-20 ml therapy with were seen. Post- procedure cough
of 5% dextrose | Amphoterecin, and fever reported
250 - 1000 mg fluconazole,
miconazole)

Continue >>>
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Continue >>>
A Number Antifungals given
uthor, , , . ,
Year and Diagnosis of sessiofts and dosage ‘ Systemfc therapy Response Outcome and complications
. -number of cases | and sedation (bronchoscopic given assessed 4
[Study design] it
used route)
6. | NakamuraY Chronic 7 Amphotericin B Oral 1. Clinical Resolution in fever, cough was seen
etal, necrotizing | (1 per week) (29 mg itraconzazole | IL Radiological along with resolution of aspergilloma
2008 [17]; pulmonary per instillation) | 200 mg per day
[Casereport] | aspergillosis -1
7. TakedaT | Aspergilloma-1| 9 sessions Amphotericin B | Voriconazole - L. Clinical Resolution in hemoptysis was seen
etal, (concentration of | 2monthsand | II Radiological | within two weeks along with regression
2014 [18]; 10 mg/mland was | Itraconazole in size of aspergilloma within three
[Case report] administered ata | - For 1 month months followed by complete resolution
dose of 0.5 ml subsequently within seven months.
per instillation No complications reported
8. | ParikhMS | Aspergilloma-1| 2 sessions Amphotericinb | Not mentioned I.Clinical Resolution in hemoptysis and regression
etal, (3 months (total dose I1.Radiological in the size of aspergilloma was seen
2017 [19]; apart) -175mg) after therapy and effects were sustained
[Case report] even after 1 year of follow up.
No complications seen
9. Mohan A |Aspergilloma-82| Procedure Voriconazole (Voriconazole) L. Clinical Clinical - significant resolution of
etal, performed | (400 mg dissolved II. Radiological | hemoptysis was seen in 30.5% patients
2017 [20]; under local in 20 ml 0.9% after first session, and in 68.3% patients
[Case series] anaesthesia normal saline) after the second session of voriconazole
- 4 sessions instillation. Median hemoptysis-free
at weekly period was 12 months.
intervals Radiologic- follow-up CT showed
reduction in aspergilloma size in 54%
patients. Transient postprocedure cough
seen is 46.3%
10. | ShresthaP | Aspergilloma-5| Procedure Voriconazole Voriconazole L Clinical Hemoptysis control - Procedure
etal., performed (1600 mg II. Radiological wassuccessful in all patients; however,
2019 [21]; with 10% to 3600 mg) one had a recurrence after 3 months and
[Case series] lignocaine required bronchial artery embolisation.
spray & 2% In four patients there was a significant
xylocaine reduction in the size of aspergilloma
instillation on follow up CT scan. Procedure well
spray-as- tolerated by all patients except for mild
you-go; increase in cough in the immediate
6-9 sessions post-procedure period.
11. HaddaV  |Aspergilloma -60| Procedure Voriconazole Itraconazole L. Clinical VAS Score: At 3 months follow-up,
etal, performed (400 mg) 100 mg BD II. Radiological | significant decrease in hemoptysis was
2022 [22]; under local or Voriconazole seen more in the intervention group
[Randopmized anesthesia 200 mg BD (86.7% vs 36.7%; p value of <0.0001).
controlled (lignocaine) - Reduction in cough severity and size
trial] 4 sessions of the aspergilloma
Transient tachypnea (30.4%), post-
procedure cough (27.9%), bronchospasm
(10%), and mild hemoptysis (2.9%) seen

primary objective of this study was to compare the
percentage of patients achieving reduction in
hemoptysis severity as assessed on visual ana-
logue scale (VAS) in intervention and control arm
at 3 months. VAS was presented to the participants

as a 100-mm horizontal line anchored with de-
scription of “no hemoptysis” at 0 mm and “the
worst imaginable hemoptysis” at 100 mm point
[23]. Hemoptysis reduction was defined as a de-
crease of hemoptysis by 10 or more points on VAS,
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as compared to baseline. They reported that at 3
months follow-up, significant decrease in hemop-
tysis was seen more in the intervention group as
compared to control group (86.7% vs 36.7%; p val-
ue of <0.0001). Intervention group had statistically
significant reduction in hemoptysis at the end of
first week (73.3% vs. 36.7%; p=0.004) and fourth
week (86.7% vs. 60%, p=0.019). Bronchoscopic in-
stillation of voriconazole was also associated with
reduction in cough severity and size of the asper-
gilloma. However, there was no benefit of this
therapy in terms of requirement of hospitalization
and BAE. They reported that most of the broncho-
scopic sessions were uneventful. Out of total 240
bronchoscopic sessions, transient tachypnea (30.4%),
post-procedure cough (27.9%), bronchospasm
(10%), and mild hemoptysis (2.9%) being most
common post-procedure complications. There
were no major complications. This RCT although
demonstrating a beneficial response from in-
trabronchial therapy but had some significant lim-
itations as well. Although the latest guidelines
recommend systemic azoles for the treatment of
symptomatic chronic aspergillosis, only a few pa-
tients received systemic antifungals in either of the
arms; and this constitutes a major limitation of the
study [1]. Due to this reason this study cannot
comment on role of intra-cavitary voriconazole in
conjunction with systemic antifungals. Authors
tried to minimize the spillage of drug, by position-
ing the patients in ipsilateral posture, which may
not be the best way but it is an easy to perform
technique, thus it constitutes another limitation.

Other than the above mentioned RCT, one of the
largest case series of intracavitary voriconazole in-
stillation for hemoptysis control in patients with
pulmonary aspergilloma was reported by Mohan
Acetal. [20] demonstrating the utility of endobron-
chial voriconazole therapy. In their retrospective
case series of 82 patients with pulmonary aspergil-
loma, they used four sessions of intrabronchial
voriconazole (400 mg dissolved in 20 ml of 0.9%
normal saline) at weekly intervals. The most com-
mon underlying etiology for pulmonary aspergil-
loma was post-tubercular sequelae (95.1%) in their
study. The procedure successfully controlled
hemoptysis in 78 (95.1%) patients. Of these, 25 pa-
tients (30.5%) achieved hemoptysis control after
the first instillation itself, and 77 (93.9%) patients
after the second session. Only 4 patients required
rescue BAE or surgery following voriconazole

treatment. Transient post-procedure cough seen in
46.3% patients was the commonest procedure-re-
lated adverse event, other than that bronchospasm
requiring treatment (7.3%) and lower respiratory
tract infections (6.1%) were also seen. Prior history
of BAE and the baseline aspergilloma size were
the potential risk factors for the recurrence of
hemoptysis after the procedure. In view of scant
literature regarding the optimum dose of voricona-
zole, we also used 400 mg of voriconazole instilla-
tion as described by Mohan A et al and Hadda V
et.al in our patient [22, 24].

Apart from these two studies, multiple case re-
ports and case series have highlighted the efficacy
of antifungal instillations in achieving clinical as
well as radiological resolution but there is a dearth
of good quality studies and there are many lacu-
nae in our existing knowledge. There has been no
consensus regarding the optimal concentration,
dosage of drug, frequency of sessions and dura-
tion of therapy in achieving best possible response.
Similarly, there has been no consensus between
the ideal mode of sedation/ analgesia (either gen-
eral or local anaesthesia) to ensure better drug de-
livery and preventing spillage into other seg-
ments. It is expected in a procedure during gener-
al anaesthesia, that there is no cough; hence, the
drug would remain in the segment for longer pe-
riod and may have better efficacy. No studies have
evaluated the role of endobronchial blockers ei-
ther, which may theoretically result in higher local
concentration. There has also been no consensus
among studies regarding the method of assessing
hemoptysis reduction. The quantification of
hemoptysis is often difficult, and both over- and
under-quantification of expectorated blood vol-
ume is common. No objective parameter was used
in any of the above studies in assessing hemopty-
sis reduction except the VAS, which was used in
the study by Hadda V et.al, which is not a very
accurate method [22]. One of the other important
limitations of this treatment modality is its inva-
sive nature, which requires the procedure to be
performed in either day care setting or after hospi-
talization. In most of the reported studies, multi-
ple sessions of antifungal instillations were ad-
ministered, thus increasing the risk of minor ad-
verse events. These factors can probably hinder
the acceptability of this treatment modality as a
first line treatment approach among patients. So it
is important to realise that this treatment modality
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should be considered when conservative manage-
ment fails and should not be used empirically in
all patients presenting initially with hemoptysis.
Apart from CPA, similar treatment modalities
have also been utilised in the management of pa-
tients with invasive pulmonary aspergillosis [24-
27]. Future randomized controlled trials using
larger sample size, addressing the current lacunae
in our existing knowledge are needed, to devise an
optimal method for antifungal instillation as well
as to compare endobronchial antifungal therapy
with the systemic therapy.

l CONCLUSION

Intrabronchial voriconazole instillation may be a
safe and effective option for hemoptysis control in
patients with chronic pulmonary aspergillosis and
can be considered as an adjunct to systemic thera-
py, or who are not candidates for surgical resection
and bronchial artery embolization. Future studies
are needed for answering some important ques-
tions such as the optimal dose, optimal frequency
of sessions, total duration of therapy, optimal an-
algesia/ sedation policy and methods to ensure
longer drug contact time and lesser spillage into
other segments.
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