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Atypical pulmonary phaeohyphomycosis due to
Aureobasidium spp. — case report and brief
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Case report

A 63-year-old patient, with a past medical history of large
vessel vascultis treated with prednisone, was admitted for
the first cycle of induction chemotherapy by idarubicin and
cytarabine for myelodysplastic syndrome with excess of
blasts type 2 (day 0). The prophylaxis regimen consisted
of acyclovir 500 mg three times daily intravenously (IV),
co-trimoxazole double-strength (DS) three times weekly
orally (PO) and posaconazole 300 mg once daily PO. On
day 9 the patient developed persistent neutropenic fever
(day 9-15), treated with different broad-spectrum antibi-
otics, including cefepime, vancomycin, imipenem and lev-
ofloxacin. Thoraco-abdominal computed tomography
(CT) on day 12 showed diffuse ground-glass opacities with
numerous micro-nodules, primarily in the superior and the
apical segments of the inferior lobes (fig. 1a). A bron-
choscopy was performed on day 13 with a bronchoalveolar
lavage (BAL) negative by bacterial and fungal stain, sterile
culture, negative viral multiplex polymerase chain reaction
(PCR) panel (adenovirus, human metapneumovirus,
parainfluenza virus 1-4, rhinovirus, coronaviruses, SARS-
CoV-2, influenza A/B, respiratory syncytial virus), Le-
gionella spp. PCR and culture, Pneumocystis jirovecii
PCR, Chlamydophila pneumoniae PCR, Mycoplasma
pneumoniae PCR, Mycobacterium tuberculosis PCR, and

broad-spectrum bacterial and panfungal PCR, and a specif-
ic Aspergillus fumigatus and Mucorales spp. PCR. Serum
beta-D-glucan (Fungitell) and galactomannan enzyme im-
munoassay (Platelia Aspergillus Bio-Rad) were negative.
Owing to a new episode of neutropenic fever on day 23,
another chest CT scan was performed, which showed pro-
gression of the diffuse bronchiolitis and a new nodular le-
sion of 2 cm in the left lower lobe, prompting a second
bronchoscopy on day 24 (fig. 1b). The repeat BAL was
negative for all previously mentioned diagnostic tests. Be-
cause of persistence of neutropenic fever and a new ap-
pearing nodular lesion, posaconazole prophylaxis was dis-
continued and empirical antifungal therapy with liposomal
amphotericin B at 5 mg/kg once daily IV was initiated on
day 24. Neutropenia resolved by day 29 with rapid clinical
improvement and, considering the negative results of both
BALs, antifungal treatment was discontinued 10 days lat-
er (day 34) without reinitiating antifungal prophylaxis. On
the same day, the patient developed a new non-neutropenic
fever. A repeat chest CT was performed on day 41, show-
ing the same left lower lobe nodular lesion, unchanged in
size. After a seven-day “therapeutic window” with discon-
tinuation of all antifungal treatment, a third bronchoscopy
with a transbronchial biopsy was performed on day 42. All
BAL stains, cultures and PCR tests (M tuberculosis PCR,
Aspergillus spp. PCR, Pneumocystis jirovevii PCR, pan-
fungal PCR, Mucorales spp. PCR) remained sterile and
negative, respectively. The transbronchial biopsy was pos-
itive for multiple septate branching fungal hyphal forms
(fig. 1c). A specific fungal stain (Grocott-Gomori) was
positive (fig. 1d).

A panfungal PCR 18S rDNA on the biopsy performed after
extraction from paraffin-embedded tissue was positive for
Aureobasidium spp. at >log5 copies/ml, while the culture
remained sterile. Serum IgG antibodies specific for Au-
reobasidium pullulans were negative. Antifungal therapy
with liposomal amphotericin B at 5 mg/kg once daily IV
was reinitiated on day 46. The patient received the sec-
ond cycle of induction therapy FLAG-IDA (fludarabine,
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idarubicine and cytarabine) on day 43 and remained neu-
tropenic until day 78. A repeat chest CT on day 101 (8
weeks after re-initiation of antifungal treatment) showed
complete resolution of the nodular lesion. Liposomal am-
photericin B was subsequently switched to isavuconazole
200 mg three times daily IV for the first two days, followed
by 200 mg once daily PO, to facilitate the discharge from
the hospital on day 72. The patient’s clinical course is pre-
sented in detail in figure 2. The patient eventually received
an allogeneic haematopoietic cell transplant from an un-
related HLA-compatible donor on day 109 (9 weeks af-
ter re-initiation of antifungal treatment), developing acute
and an overlap graft-versus-host disease, which was suc-
cessfully treated. Isavuconazole was continued through the
haematopoietic cell transplant and during graft-versus-host
disease treatment and was stopped after almost two
years after the transplant.

Discussion

To our knowledge, this is the first case of a probable Auer-
obasidium spp. pulmonary invasive mould infection in a
patient with myelodysplastic =~ syndrome prior to a
haematopoietic cell transplant in our 10-year single-centre
cohort of allogeneic haematopoietic cell transplant recip-
ients [1]. Infections due to this pathogen have been re-
ported but they remain rare, affecting predominately im-
munocompetent patients in the setting of catheter-related
infections and after eye surgery [2, 3]. This case report il-
lustrates the atypical and variable radiological manifesta-
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tion of lung infections due to Aureobasidium spp., from
hypersensitivity pneumonitis to nodular lung lesions.

Aureobasidium genus is a yeast-like dematiaceous (black)
mold, ubiquitous in the environment [4, 5]. It is charac-
terised by high concentrations of melanin within its cell
walls, which probably plays an important role in patho-
genesis, with inactivation of free radicals and hydrolytic
enzymes produced by the phagocytic cells [6]. To date,
there are four different species described in the literature
to cause human infections: A. pullulans, A. proteae, A.
mansoni and A. melanigenum, the last appearing to be
more pathogenic [7, 8]. A. pullulans is mostly known for
the production of pullulan, an extracellular polysaccharide
fundamental to resistance to desiccation, used in different
biotechnological fields (production of adhesives/oxygen-
impermeable films) [9]. A. pullulans has a low pathogenic-
ity and can often colonise the skin, causing onychomycosis
or keratitis after traumatic inoculation in healthy individu-
als, but it can also grow on implanted medical devices such
as peritoneal dialysis catheters and central venous catheters
[4, 10-14].

However, deep-seated infections may occur in severely
immunocompromised patients, with the organism having
been isolated in blood, cerebrospinal fluid, BAL fluid and
lymph nodes [15-21]. A total of seven prior cases of Au-
reobasidium spp. infection have been reported in haema-
tology patients (table 1) [3]. There are no reported cases
of lower respiratory tract infections due to Aureobasidium
spp. in haematology patients, but mostly cases of fun-

Figure 1: (a) Pulmonary computed tomography (CT) on day 12 showing diffuse ground-glass opacities with numerous micro-nodules, primari-
ly in the superior lobes and the apical segments of the inferior lobes. (b) Pulmonary CT on day 23 showing progression of the diffuse bronchi-
olitis signs and a new nodular lesion of 2 cm in the left lower lobe with a halo sign. (c) Transbronchial biopsy on day 42 showing multiple, nar-
row, septated, branching hyphal forms on haematoxylin and eosin stain identified by PCR as Aureobasidium spp.. Abundant presence of
lymphocytes, neutrophils, fibrocytes, bronchial cells and alveolar macrophages indicating an inflammatory process. (d) Part of the trans-
bronchial biopsy on Grocott stain showing the fungal hyphal forms identified by PCR as Aureobasidium spp.
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gaemia associated with indwelling catheters or meningitis
mostly due to intrathecal therapies [3, 22]. Three out of
seven (43%) patients died, showing the burden of this rare
infection in this fragile population subgroup. In the litera-
ture there is a case of Aureobasidium spp. pneumonia re-
ported in a liver transplant recipient [21].

The initial radiological presentation of this infection in our
patient consisted of diffuse ground-glass opacities, a rather
atypical finding in an immunocompromised host with an
invasive mould infection. The initial imaging findings in
this case were not consistent with an invasive mould infec-
tion and might have further delayed the clinical suspicion
and diagnosis. However, cases of Aureobasidium spp. hy-
persensitivity pneumonitis have been reported in the con-
text of contaminated saunas, humidification systems, damp
buildings, heating-cooling ventilation units and hydropon-
ics [23-26]. Other studies have also demonstrated the al-
lergic hypersensitivity potential of this mould in the devel-

opment of rhinitis in children and sinusitis in adults [27].
The absence of specific precipitating antibodies for 4. pul-
lulans in the serum of our patient does not corroborate
the hypothesis of a severe hypersensitivity reaction dur-
ing the first phase of this infection, but another Aureoba-
sidium spp. could have been responsible of this infection
and the initially high dose corticosteroids given to the pa-
tient for his large vessel arteritis might explain such a neg-
ative result. We hypothesise that the patient was already
colonised with a high burden of Aureobasidium spp. upon
presentation, provoking a mild-to-moderate hypersensitiv-
ity reaction with diffuse alveolar dissemination of this or-
ganism, leading to a deep-seated infection in the setting of
prolonged profound neutropenia.

The identification of this pathogen can be challenging. Its
morphology is normally characterised by predominately ir-
regular swollen hyphae [6]. A specific stain for melanin,
such as the Fontana-Masson stain, can be used to confirm

bronchoscopies.
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Table 1:

Case reports of hematological patients with infections due to Aureobasidium spp.

Citation Pathogen Site of infection | Antifungal therapy Predisponsing factors Results
Kaczmarski EB, et al. (1986) | A. pullulans Fungemia d-AMB AML, Hickman catheter Died
Salkin IF, et al. (1986) A. pullulans Splenic abcess |NA Lymphoma Died
Krcméry et al (1994) A. mansoni Meningitis d-AMB ALL Survived
Huttova et al. (1998) A. mansoni Meningitis d-AMB for 21 D CLL, intrathecal treatment Survived
Joshi A, et al. (2010) A. pullulans Fungemia/Skin | LF-AMB (3 mg/kg/D ) for 12 D & PO VCZ for 2 months | Allogeneic HCT, central venous catheter | Survived
Oliveira LR, et al. (2013) A. pullulans Skin LF-AMB for 3D & ICZ 400mg/D CML, severe neutropenia Died
Wang et al. (2018) A. melanigenum | Fungemia CAS (50 mg /D ) for 28 D AML, Central venous catheter Survived

d-AMB: deoxycholate amphotericin B; AML: acute myelogenous leukaemia; NA: not available; ALL: acute lymphoblastic leukaemia, CLL: chronic lymphoblastic leukaemia, LF-
AMB: lipid formulation amphotericin B; D: day; PO: oral; VCZ: voriconazole, HCT: Haematopoietic cell transplant; ICZ: itraconazole; CML: chronic myelogenous leukemia; CAS:

caspofungin
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the diagnosis. The fungal culture may take a long time to
grow and often the diagnosis and the differentiation be-
tween subspecies is made with molecular diagnostics [28].
The conserved rDNA internal transcribed spacer (ITS) is
the most analysed region [5, 29]. In our case a real-time
PCR against the 18S rDNA was used. This sequence is
present in many copies in the fungal genome making it a
good-target and the rDNA-based amplification more sensi-
tive, but less specific in comparison to the ITS-based PCRs
[30]. It is unclear why the organism was not identified, ei-
ther by culture or by PCR on multiple BAL samples, be-
fore a transbronchial biopsy was performed, but the latter
further points to the difficulties associated with the diag-
nosis of these infections and the need for additional diag-
nostic procedures. In the literature there are cases of lab-
oratory contamination due to staining solution or reagents
(e.g., paraffin) with this fungus, because it is very abundant
in the environment [31]. But based on the abundant signs
of inflammation on histology (neutrophils), relevant clini-
cal and radiological findings, and the patient’s clinical re-
sponse to the administered antifungal treatment, we re-
tained a diagnosis of probable invasive fungal infection
due to Aureobasidium spp..

There is no standard treatment for this pathogen; treatment
is usually guided by susceptibility testing results, if avail-
able. However, in the case of negatives cultures, lipid for-
mulation amphotericin B or a mould-acting azole are con-
sidered appropriate empirical antifungal treatment, based
on their susceptibility profile and existing evidence 2, 12,
13, 32]. Multiple in vitro studies have demonstrated a great
variability of susceptibility of this pathogen to the com-
mon antifungals (e.g. minimum inhibitory concentration
[MIC] 50 for amphotericin B: 0.25 pg/l, MIC for itracona-
zole: 0.06 png/l) [33]. A review of the literature concern-
ing the in vitro antifungal activities of voriconazole infive
isolates of A. pullulans showed low MICs for voricona-
zole (0.03 pg/ml), itraconazole (0.03—0.125 pg/ml) and al-
so amphotericin B (0.125-2 pg/ml) [34]. Echinocan-
dins generally have a variable and species dependent
fungistatitc activity against Aureobasidium spp. and are
not recommended as monotherapy [35]. Dual therapy with
voriconazole and lipid formulation amphotericin B or an
echinocandin has been considered in a case of meningitis
and proposed by international guidelines [2, 7]. One case
of amphotericin B treatment failure has been described, in
a profoundly immunosuppressed patient [15]. In cases of
localised or cutaneous infections, monotherapy with itra-
conazole or voriconazole combined with surgical excision
is recommended [2]. New antifungal agents may be use-
ful in the management of infections due to Aureobasidi-
um spp. in the future, such as F901318 with good activity
against some dematiaceous molds [30].

In conclusion, this case report illustrates the first case of an
invasive Aureobasidium spp. infection successfully treated
with lipid formulation amphotericin B monotherapy, with
transition to orally isavuconazole in a high-risk haematol-
ogy patient who underwent an allogeneic haematopoietic
cell transplant. In the era of breakthrough invasive mould
infection in allogeneic haematopoietic cell transplant re-
cipients and patients with acute leukemia, vigilance is re-
quired for the identification of — until recently — rarely en-
countered invasive mould infection.
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