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ABSTRACT
Invasive fungal infections are a major cause for morbidity and
mortality in patients with acute myeloid leukaemia (AML).
Long duration of hospitalization and increased costs are
secondary burdens for patients and caregivers. The clinical
manifestations are variable with a spectrum of different
organs or systems. Factors related with invasive fungal
infections may be categorized as host-related including the
underlying disease, treatment and colonization status and
pathogen-related including the capacity of the microorganism
for defence, growth, tolerance and tissue affinity. The diagnosis
of invasive fungal infection is confirmed with histopathological
or microbiological demonstration of the microorganism, and
commonly treatments are based on probability rather than
definitive diagnosis due to patients fragile conditions preventing
interventions. We aimed to present the less frequent yet
difficult-to-treat organism, Verticillium causing invasive
fungal infection in a patient with AML undergoing remission
induction therapy.
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INTRODUCTION
With the increase in treatment alternatives for haematological
malignancies, the incidence of both superficial and invasive
fungal infections (IFIs) has increased.1 The spectrum of fungal
infections ranges from local skin or soft tissue infections to
disseminated or invasive infections of vital organs or systems.
To understand the enemy, we have to know to classify fungi as
yeasts and moulds. Fungi-forming yeasts include Candida
spp., Cryptococcus spp. and Pneumocystis jiroveci. Moulds
are fungi-forming filamentous structures developed within the
environment and forming hyphal structures within tissues.
Moulds include Aspergillus spp. and pathogens causing
mucormycosis.2,3

Besides their individual structures, mycoses are categorized
based on the site of infection as superficial, subcutaneous or
invasive-deep and based on the route of procurement as
exogeneous or endogeneous. Routes of entry may be classified
for exogenous as airborne and cutaneous, while endogeneous
entry may include colonization or reactivation of a previous
infection.

Verticillium spp. is usually found in vegetables and soil.
These species have harmful effects on plants but in humans
rarely cause infections.4 Acute myeloid leukaemia (AML) patients
undergoing remission induction therapy are more easily infected
with fungal organisms. However, IFI prophylaxis with
posaconazole has reduced the number of fungal infections.5

Rare and challenging organisms cause compelling and hard-to-
treat infection in AML patients. In this case report, we present
an AML patient with Verticillium skin infection and keratitis.

The case
A 58-year-old male with complaints of fatigue was admitted to
our hospital. Physical examination showed general pallor and
occasional petechiael bleeding in the lower extremities. He had
no history of chronic illness, was a non-smoker and did not
report any illicit drug use. His laboratory evaluation showed
anaemia, thrombocytopenia and neutropenia. Atypical
mononuclear cells with fine chromatin, basophilic cytoplasm
and two to three nucleolii were observed in his peripheral smear.
Flowcytometry evaluation showed a monoclonal blastic
population positive for CD13, CD33, CD34, CD117, MPO, HLA-
DR, CD14 and CD64 and negative for CD2, CD3, CD4, CD8, CD19
and CD20. Bone marrow aspiration and biopsy showed a diffuse
infiltration with atypical monocytoid blastic cells. Examination
of 20 metaphases showed 46 XY karyotype. He was negative for
FLT3, NPM1 and fluorescence in situ hybridization (FISH)
analysis and also negative for t(8;21), t(15;17) and t(4;11). He
was diagnosed with standard risk AML and 7+3 (cytrabine 100
mg/m2 continuous infusion for 7 days and idarubicin 12 mg/m2

for 3 days) treatment protocol was started with oral posaconazole
600 mg/day in suspension form for prophylaxis of IFI. The
patient had refractory disease to 7+3 protocol and treatment
was followed with FLAG-IDA (fludarabine, 30 mg/m2

intravenous [i.v.] for 4 days, cytarabine 2 g/m2 i.v. for 4 days,
idarubicin 10 mg/m2 i.v. for 3 days and glycosylated G-CSF at a
daily dose of 300 μg/m2, from day 1 until day 5 of treatment6 and
clofarabine 20 mg/m2 for 5 days and cytarabine 2000 mg/m2 for
5 days).7

On day 14 after the third-line remission induction treatment,
the patient had neutropaenic fever. Broad-spectrum antibiotics
with anti-pseudomonal activity were started. Fever persisted,
and generalized macular, necrotic, round, 1 cm diameter skin
lesions developed (Fig. 1). Serum galactomannan antigen assay
was positive, and CT scan of the thorax showed an increase in
the density of ground-glass opacification bilaterally in the
lower segments of the lungs. The patient was diagnosed with
probable IFI and liposomal amphotericin B was started for
treatment. Three days after the treatment, new skin lesions
developed with bilateral conjunctivitis and keratitis (Fig. 2).
Verticillium spp. was detected in the cultured skin lesions as
well as eye swap material. Voriconazole eye drops and
voriconazole i.v. was were added to the treatment. However, the
patient did not respond well to treatment and died because of
sepsis on day 24 after chemotherapy.

DISCUSSION
Verticillium species are characterized by filamentous hyaline
septate with mould formation and a can be found widely in the
environment.4 The number of cases caused by Verticillium spp.
in humans are limited. In the literature, a leukaemia patient with
Verticillium spp. keratitis during immunocompromisation, two
immunocompetent patients with Verticillium spp. keratitis and
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transmitted to the eyes by hand-to-eye contact. Therefore,
careful examination of the patient and early recognition are
crucial to control the disease. The patient was treated with three
lines of remission induction therapy due to the acute
refractoriness of disease. This treatment possibly increased the
risk of fungal infection due to myelosuppression and
immunosuppression.

Verticillium rarely causes infections in humans and treatment
is usually difficult and has not been standardized. In published
case reports, the treatment was usually an azole drug that was
well tolerated and responsive. In our patient, the prophylactic
posaconazole treatment was changed to liposomal amphotericin
B, and both local and systemic voriconazole was also combined
with amphotericin B to control the infection.

Breakthrough IFIs with rare organisms are emerging causes
of difficult infections in AML patients. Every patient should be
examined thoroughly for infectious foci and all possible lesions
should be evaluated for agent isolation.
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FIG 1. Generalized macular, necrotic, round, 1-cm diameter skin
lesions

FIG 2. Bilateral conjunctivitis and keratitis

endophthalmitis, skin infections in a renal transplant patient
and Verticillium peritonitis in a peritoneal dialysis patient have
been reported.8–10 Verticillium infections are scarce in humans
and consist of case reports. In our patient, infection with this
particular fungus was extensive on the skin as well as bilateral
conjunctiva and cornea. In an immunocompromised patient,
this infection may first have involved the skin and later been
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