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Case Report
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Abstract

Introduction: Fusarium species are hyaline saprophytic fungi that are frequently found in the soil, air, and water. They can cause
severe systemic infections in immunocompromised patients. Clinical manifestations depend on the way of entry of the mold and
host immune system status. The main ways of entrance are the airways, skin, and mucosal membranes. Disseminated fusariosis
often occurs in patients with hematological disorders, patients with cancer, and solid organ transplant recipients.
Case Presentation: Herein we report a case of Fusarium fungemia in a patient with adrenocortical carcinoma from Isfahan, Iran. The
patient was a 41-year-old female with stage III adrenal cortical carcinoma. Despite antifungal therapy with liposomal amphotericin
B, the patient passed away 6 days after admission. Internal transcribed spacer region sequencing applied for species identification
and its sequence deposited in the GenBank (accession number: MK880379).
Conclusions: Since the ideal strategies against invasive fungal infections remain uncertain and the mortality rate is high, we recom-
mend primary prophylaxis with a broad-spectrum antifungal agent for vulnerable patients particularly those admitted to high-risk
units such as oncology, hematology, and transplant units.
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1. Introduction

Invasive fungal infections are on the rise and Fusarium
species are important opportunistic filamentous fungi
that cause a broad-spectrum of infections such as ony-
chomycosis, fungal keratitis, superficial skin lesions, en-
dophthalmitis, peritonitis, arthritis, and disseminated in-
fections particularly in immunosuppressed patients (1).
The clinical forms of Fusarium infections mainly depend on
the way of entry for the fungus and host immune system
status (2). Persistent fever and skin lesions are the main
symptoms despite antibacterial therapy (3). Recent studies
have shown that Fusarium species, mostly cause fungemia
in immunosuppressed patients (4-6). Limited infections
occur in both immunocompetent and immunocompro-
mised hosts, however disseminated fusariosis regularly oc-
cur in patients with hematological disorders, cancer pa-

tients, and the solid organ transplant recipients (7). In the
present study, we reported a case of fungemia wich caused
by Fusarium solani; a rare filamentous fungi, in a patient
with metastatic cancer from Isfahan, Iran.

2. Case Presentation

A 41-year-old female with stage III adrenal cortical car-
cinoma referred to the Seyed-al-Shohada Hospital, Isfahan
University of Medical Sciences, Isfahan, Iran, in February
2018. She had cancer since December 2014 and underwent
adrenalectomy and nephrectomy. Cancer chemotherapy
was started with lysodren (mitotane) (4 g/day) and strep-
tozotocin (STZ) (500 mg/m2/day by intravenous injection).
After 16 months, metastatic lung tumors and involvement
of abdominal lymph nodes were detected in 2016. Af-
ter surgery, mitotane (4 g/day) was added to her regimen
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for 6 months. After 2 years, on 25-Feb-2018, the patient
readmitted to the Department of Oncology in Seyed-al-
Shohada Hospital due to febrile neutropenia (neutrophil
count; 430/µL, temp; 39.5°C), malaise, and weight loss (3
kg). Gentamicin (3 × 80 mg IV/day) and vancomycin (2
× 750 mg IV/day) were started for probable bacteremia
and blood culture was requested for her. After two days,
she still had fever and got worse. On the third day, lipo-
somal amphotericin B (5 mg/kg/day) was applied for sus-
pected systemic fungal infection and two blood samples
were taken on days 2 and 3. There was no lesion in the pa-
tient’s body and C-reactive protein (CRP) increased to 279
mg/L. The patient’s consciousness reduced and she passed
away 6 days after admission. Five days after death, Fusar-
ium spp. recovered from both blood samples (Figure 1).

For molecular identification, DNA extraction was per-
formed by phenol-chloroform method (8) and ITS1-5. The
8S-ITS2 region was amplified using ITS1 (5’-TCC GTA GGT
GAA CCT GCG G-3’) and ITS4 (5’-TCC TCC GCT TAT TGA TAT
GC-3’) primers, and the amplicon was purified and sent for
sequencing in forward direction (Bioneer, Korea). The se-
quencing product was analyzed using Chromas software
version 2.3 (http://chromas.software.informer.com/2.4/)
and with search in the basic local alignment search tool
(BLAST) database at the National Center for Biotechnology
(NCBI) about fungal sequences existing in DNA databases
(http://blast.ncbi.nlm.nih.gov/Blast.cgi).

After molecular analysis, Fusarium solani was deter-
mined as the etiological agent of fungemia in above men-
tioned case and its sequence deposited in the GenBank (ac-
cession number: MK880379).

Due to the patient’s death, the informed consent form
was completed and signed by her parents.

3. Discussion

Fusarium is a common saprophytic fungus that is
found in the soil, air, and water. Although Fusarium species
were first isolated as phytopathogens (plant pathogens),
they can cause fixed (onychomycosis and fungal kerati-
tis) and systemic infections in humans, especially in im-
munocompromised patients (4, 5, 9). These opportunistic
fungi caused high morbidity and mortality rates among
patients with malignancies, severe T cell immunodefi-
ciency, and prolonged neutropenia. More than 120 Fusar-
ium spp. has been identified in seven complexes: Fusar-
ium solani, F. incarnatum-equiseti, F. oxysporum, F. dimerum,
F. fujikuroi, F. sporotrichioides, and F. clamydosporum (10).
Among these groups, Fusarium solani and Fusarium oxys-
porum complexes are responsible for about 65% and 30%
of infections, respectively (11). The main entry ways of

Fusarium species are the airways, skin, and mucosal mem-
branes (12, 13). Macrophages and granulocytes play sig-
nificant roles in the immune system against Fusarium
species. Both macrophages and granulocytes inhibit the
growth of hypha, while macrophages inhibit the germi-
nation of spores (2). Among patients with neutropenia,
the most repeated clinical signs of infection are fever, cu-
taneous lesions, and positive blood culture (1, 13) how-
ever, cutaneous lesions were not observed in the patient
in the present study. Therapeutic approaches to fusario-
sis cases are rare and response to the treatment depends
on the fungal species and the patient’s immune status.
In cancer patients, particularly those with prolonged neu-
tropenia, fusariosis shows resistance to antifungal ther-
apy. The mortality rate in patients with systemic fusar-
iosis is apparently higher than those patients with local-
ized infections specifically among patients with refractory
neutropenia. Totally, amphotericin B lipid complex (ABLC)
is suggested for the management of Fusarium infection,
but the response is moderate among the neutropenic can-
cer patients (14). In the present case, the cause of death
was not clear because the patient died 6 days after ad-
mission, probably was due to the invasive fungal infec-
tion or cancer recurrence. In 2004, Jensen et al. (15) re-
ported 4 cases of fungemia due to Fusarium species in acute
lymphoblastic leukaemia, chronic lymphatic leukaemia,
acute myeloid leukaemia, and non-Hodgkin’s lymphoma
patients from Denmark. The etiological agents were Fusar-
ium spp., F. verticillioides (syn. F. moniliforme), F. verticil-
lioides, and F. solani. Except for one patient, all patients
died despite antifungal therapy with intravenous ampho-
tericin B (AmBisome). In 2010, Jossi et al. (7) presented a
patient with acute lymphoblastic leukemia that revealed
prolonged fungemia. The patient also had multiple scle-
rosis and invasive breast carcinoma. Despite antifungal
therapy with fluconazole (200 mg PO/day), voriconazole
(2 × 300 mg IV/day), and liposomal amphotericin B (5
mg/kg/day IV), she died 16 days after infection. In 2016,
Dabas et al. (5) reported two cases of systemic fusariosis in
17 and 65 years old patients with acute myeloid leukaemia
and cutaneous T cell large anaplastic lymphoma erythro-
derma. Fusarium solani was isolated from two patients and
both of them expired due to the severe sepsis and septic
shock. In 2016, Narayanan and Nath (16) showed dissemi-
nated Fusarium fungemia in a 21-year-old woman with acute
myeloid leukemia from India. Both legs of the patient had
cellulitis and erythematous lesions with blackish center.
In spite of antifungal therapy with amphotericin B and
voriconazole, bronchopneumonia developed and the pa-
tient passed away. In 2017, Chiewchanvit et al. (17) pre-
sented a case of disseminated fusariosis in a 24-year-old fe-
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Figure 1. A, Fusarium solani on sabouraud dextrose agar (SDA) shows white and cottony hypha; B, microscopic examination with potassium hydroxide 10% reveals typical
fusiform microconidia among hyaline hyphae.

male with acute leukemia from Thailand. Erythematous
papules were distributed on the extremities and trunk. The
patient was treated with itraconazole (100 mg/day), intra-
venous amphotericin B (40 mg/day or 1 mg/kg/day), and
oral voriconazole (400 mg/day). Fusarium keratoplasticum
was identified as the etiological agent of fusariosis using
multilocus sequencing typing (MLST) method. Carlesse et
al. (18) reported an outbreak of catheter-related fungemia
among children with cancer in Sao Paulo, Brazil. In their
study, Fusarium oxysporum was the causative agents of all
cases. They survived after prompt catheter removal and
antifungal therapy with oral voriconazole (7 mg/kg/dose).
In 2019, Yasu et al. (19) from Japan, presented a case of
fungemia after cord blood transplantation in a 65-year-old
man. The patient died due to the fungemia on day 28 after
treatment with fosfluconazole (F-FLCZ) (100 mg/day) and
L-AMB (50 mg/day) or (0.72 mg/kg). Since, Fusarium solani
is usually resistant to multiple antifungal agents, such as
echinocandins and itraconazole (19), and the optimal dose
of liposomal amphotericin B for Fusarium fungemia dur-
ing neutropenia remains unclear, we highlight the use
of wide spectrum antifungal agents, such as voriconazole
and posaconazole as primary prophylaxis and combina-
tion therapies for vulnerable patients. Since identification
of Fusarium spp. is controversy by phenotypic methods,
we suggest a precise technique such as ITS-sequencing for
identification of causative agent of fungemia. Since the
mortality rate of fungemia due to the Fusarium spp. is
high, we recommend primary prophylaxis with a broad-
spectrum antifungal agent for vulnerable patients partic-

ularly those admitted to high-risk units such as oncology,
hematology, and transplant units.
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