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Abstract
Fusarium is a ubiquitous fungal species found in soil and water. While fusarium can cause localized infection in 
healthy individuals, it most commonly affects those with compromised immune systems, particularly those with 
prolonged neutropenia. The morality rate of systemic infection approaches one-hundred percent.  Here we present 
two cases of disseminated fusarium infection in two patients with acute lymphoblastic leukemia (ALL) along with 
review of literatures regarding prophylaxis and treatment. 
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Case Report
 Patient A was a 45-year-old Caucasian 
woman with a history of ALL, 182 days status 
post stem cell transplant, complicated by 
graft vs. host disease (GVHD) and two relaps-
es of her ALL who presented as an urgent 
consult to dermatology clinic for a one-week 
history of rash. Her chemotherapy regimen 
included an experimental selective tyrosine 
kinase inhibitor, vincristine, intra-thecal cy-
tarabine, and dexamethasone. Antimicrobial 
prophylaxis included levofloxacin, acyclovir, 
and posaconazole. On exam, she had multi-

ple erythematous to purpuric slightly indu-
rated papules and plaques scattered on her 
face, arms, and legs, along with several ten-
der papules and nodules with occasional 
dusky centers on the lower legs (Figure 1).
 Patient B was also a 45-year-old Cauca-
sian woman with a history of ALL, 225 days 
status post stem cell transplant, and previous 
breast cancer who developed a rash two days 
after being admitted for headache and syn-
cope. Her chemotherapy regimen included a 
SYK inhibitor and ruxolitinib. Her antimicro-
bial prophylaxis regimen consisted of acyclo-

Figure 1. Multiple erythematous to purpuric papules and plaques scattered on her face (A), 
and legs in Patient A (B)
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vir and micafungin. On exam, there were firm, 
tender, red, and indurated lesions on her right 
upper arm, anterior neck, and the dorsum of 
the right foot (Figure 2).
 Punch biopsies of the skin and blood cul-
tures were taken from both patients. Hema-
toxylin-and-eosin, Periodic acid–Schiff (PAS) 
and Gomori methenamine silver (GMS) stains 
performed on the skin biopsies showed hy-
phal elements (Figures 3 and 4) within the 
blood vessels walls and lumens in both cases. 
Blood cultures later grew Fusarium, confirm-
ing the diagnosis of disseminated Fusarium 
infection in both patients.
 Both patients received the standard treat-
ment consisting of IV amphotericin B. Invasive 
fungal sinusitis was also confirmed in both 

women via endoscopic debridement of na-
sopharyngeal mucosa by otolaryngology. 
Chemotherapy was discontinued in patient A, 
and Patient B was given G-CSF. Unfortunately, 
neither patient improved with treatment. Pa-
tient A discontinued antifungal treatment and 
was discharged to home hospice care where 
she later passed away. Patient B was trans-
ferred to the intensive care unit where she 
eventually succumbed to infection and multi-
organ failure. 

Discussion
 The ubiquitous mold Fusarium enters the 
body via inhalation into the upper airways and 
lungs as well as through breaks in the skin 
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Figure 2. Firm, red, and indurated lesions on her right upper arm in patient B

Figure 3. Biopsy from patient A. Cross-sections of numerous hyphal elements oc-
cluding blood vessel lumina (A). These fungal elements were also positive on Peri-
odic acid-Schiff (PAS) and Grocott’s methenamine silver (GMS) stains (B).
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and mucous membranes (1-4). In humans, 
Fusarium causes a range of superficial, lo-
cally invasive, and systemic disease states 
that are closely related to the host’s immune 
status. In those with intact immune systems, 
fusarial keratitis and onychomycosis are the 
most common infections (3). Risk factors for 
disseminated infections include neutropenia, 
lymphopenia, graft versus host disease, and 
prolonged corticosteroid therapy (5). Immu-
nocompromised patients are at risk for sys-
temic infection such as invasive sinusitis, 
pneumonia and fungemia (3). 
 Fusarium is notable for its relative resist-
ance to most antifungal agents available. Cur-
rently, the most common treatments for fusa-
riosis are limited to voriconazole, posacona-
zole, and amphotericin B. At the moment, there 
is no solid evidence to support the use of com-
bination therapy. In patients with compromised 
immune system, it has been suggested that 
the decreasing immunosuppression should be 
considered in the setting of infection in order 
to maintain and stimulate body’s own immune 
defenses (6). This can be achieved by decreas-
ing or stopping the respective chemotherapy, 
using granulocyte stimulating factors, and/or 
granulocyte transfusions. 
 While the mortality rate in disseminated 
Fusarium infections is extremely high, the de-
lay of diagnosis and initiation of treatment 
may also have an impact on survivorship.  Un-
fortunately, presenting symptoms including 

the skin findings are often nonspecific; blood 
and tissue culture may also take hours to 
days. Furthermore, standard antimicrobial 
prophylaxis such as micafungin or itracona-
zole does not provide adequate coverage for 
Fusarium. The preferred antifungal prophy-
laxis against invasive molds such as Fusarium 
and Aspergillus is posaconazole; however, 
even that may not be sufficient for patients 
with persistent neutropenia (7). Until better 
prophylactic management in immunosup-
pressed patients can be achieved, a high in-
dex of suspicion along with prompt diagnosis 
and treatment are paramount for the treat-
ment of disseminated Fusarium infection.

Abbreviation
 ALL – acute lymphoblastic leukemia
 PAS – periodic-acid Schiff
 GMS – Gomori methenamine silver
 SYK – spleen tyrosine kinase
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Figure 4. Biopsy from patient B. Septate hyphal elements seen on PAS and GMS 
stains
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Fusarium  je sveprisutna vrsta gljivica koja se može naći 
u tlu i vodi. I dok Fusarium može izazvati lokalizovanu 
infekciju kod zdravih osoba, ipak najčešće napada osobe 
sa kompromitovanim imunosistemom, pogotovo one sa 
produženom neutropenijom. Stopa smrtnosti od sis-

temske infekcije je blizu sto posto. Ovde su prikazana 
dva slučaja diseminovane Fusarium infekcije kod dva 
pacijenta sa akutnom limfoblastnom leukemijom za-
jedno sa pregledom literature koja se odnosi na pro-
filaksu i lečenje. 

Diseminovane Fusarium infekcije kod akutne limfoblastne 
leukemije
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