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Novel inhaled antifungal for pseudomembranous
Aspergillus tracheobronchitis complicating connective

tissue disease
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A 30-year-old woman was admitted with fever,
lethargy, diarrhoeal illness, arthromyalgia, rash and
weight loss over a few weeks. Laboratory results
showed pancytopenia (neutrophils 0.4x10°, Hb
80, Plt 82), LDH 2500, creatine kinase 2800,
ferritin >17000, ESR >50, positive anti-dsDNA,
anti-Ro, anti-La and low serum complement
(C3 and C4). Systemic lupus erythematosus and
concomitant haemophagocytic lymphohistiocytosis
(HLH) were diagnosed. Initial induction therapy
included high-dose methylprednisolone, cyclophos-
phamide, rituximab and anakinra (IL-1 receptor
inhibitor) for HLH.

She subsequently developed type 1 respiratory
failure and confusion, requiring mechanical venti-
lation. MRI of the brain was normal. CT chest
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revealed dense patchy multilobar consolidation.
Broad-spectrum empirical antibacterials, antifun-
gals (anidulafungin then liposomal amphotericin)
and ganciclovir were commenced.

Extubation after 2 weeks proceeded to reintuba-
tion 3 days later due to increased work of breathing.
Thoracic CT demonstrated persisting parenchymal
infiltration, without pulmonary embolism—not
fully explaining the deterioration. Diagnostic bron-
choscopy revealed a confluent white layer covering
the tracheobronchial tree (figure 1A), with under-
lying mucosal erythema and ulceration (figure 1B).
Pseudomembranous, ulcerative Aspergillus tracheo-
bronchitis (ATB) was diagnosed clinically and
confirmed by microscopy of bronchial specimens
revealing branching filamentous hyphae. Culture
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(A) Bronchoscopic image of distal trachea at the level of the main carina revealed a confluent white

monolayer covering the tracheobronchial tree. Arrow indicating the posterior wall of the distal trachea. (B) After
removal of the overlying white pseudomembrane, a mucosal ulcer was uncovered (arrow). Scrapings revealed
branching hyphae, confirmed as Aspergillus fumigatus on culture. (C) Three weeks after commencement of the
adjunctive novel nebulised triazole, PC945, bronchoscopy revealed clearing of the pseudomembrane, improving

mucosal integrity and a healing mucosal ulcer (arrow).
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yielded Aspergillus fumigatus. Serum beta-D-glucan (BDG) was
highly raised and bronchoalveolar galactomannan (GM) index
was >2, indicative of invasive pulmonary aspergillosis (IPA).

Failure of clinicobronchoscopic response to 5 weeks of esca-
lating antifungal combinations including anidulafungin (before
diagnosing IPA), liposomal amphotericin (intravenous and
inhaled), voriconazole (limited by abnormal liver function) and
isavuconazole (limited by a rash), necessitated a 6-week course
of the novel nebulised triazole antifungal agent PC945 or opel-
conazole (Pulmocide). This has been used as salvage therapy in
lung transplant patients with IPA." Improvement with extuba-
tion occurred over 2 weeks. Repeat bronchoscopy 3 weeks after
commencing PC945 demonstrated significant clearing of the
pseudomembranes with improving mucosal integrity (figure 1C).
At discharge, GM, BDG and inflammatory markers were normal.
She was maintained on mycophenolate mofetil, co-trimoxazole
and itraconazole. Repeat bronchoscopy at 12 months showed
normal endobronchial mucosa. She remains clinically well.

ATB is an unusual, life-threatening manifestation of IPA—
confined predominantly to the tracheobronchial tree.” It is clas-
sified bronchoscopically into pseudomembranous, ulcerative
and obstructive forms with pathology demonstrating aspergillus
hyphae invading mucosa. Predisposing conditions are those asso-
ciated with severe immunosuppression.

Mortality associated with ATB is high,” likely a combination
of late diagnosis and limitations of current systemic antifungal
therapy—treatment-limiting side effects occur at high systemic
concentrations that are often subtherapeutic in the lung or
airway.

PC945, purpose-designed for inhaled administration, acts
by inhibiting 14a-demethylase, depleting ergosterol in fungal
membranes, thus disrupting fungal growth.! It shows potent
activity against Aspergillus spp and Candida spp in vitro and
is synergistic with other antifungals.’ In vivo, it maintains high
concentrations in the lung with low systemic exposure, a good
tolerability profile and no local irritancy.® Here, a lack of clin-
ical response to the local manifestation of the infection, and
high toxicity associated with multiple systemic antifungal agents

necessitated the use of PC945 under the MHRA specials licence
as salvage therapy.
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