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Abstract

Disseminated fusariosis is an increasingly frequent fungal infection in immunodeficient patients, especially in those with severe and prolonged
neutropenia receiving chemotherapy for a hematologic malignancy or having a bone marrow transplant. Cutaneous manifestations are more fre-
quent than in other opportunistic mycoses. A bad response to systemic wide-spectrum antifungal drugs is the rule; high dose liposomal ampho-

tericin B or voriconazole are suggested as therapeutic options.

We report 2 patients with invasive fusariosis, where appearance of dermatologic lesions was one of the clues leading to diagnosis (Dermatol Ar-

gent 2008;14(3):191-195).
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Introduction

Fungi of Fusarium genus are filamentous, hyaline, septated,
and produce infections of the hyalohyphomycosis group. This
fungal genus of worldwide distribution is a soil saprophyte and
a common plant pathogen.!

Occasionally, it may cause local infections in immunocompe-
tent hosts (in nails, surgical wounds, burns, paranasal sinuses,
eyes, and bones).>?

In immunocompromised patients, mycosis behaves as opportu-
nistic, comprising a group of entities known as emerging dis-
eases. Disseminated infection appears almost exclusively in
these patients, particularly those having a hematologic disease
with long periods of severe neutropenia as a result of treatment
with immunosuppressive/ssant drugs.

Clinical cases

Case 1

A 57-year-old female patient with history of breast cancer, pa-
rotid gland cancer, gastric ulcer, and hypertension. who was di-
agnosed with acute myeloid leukemia, and received chemother-
apy with cytosine arabinoside, daunorubicine, and etoposide.
Five months after starting treatment, she had an episode of fe-
brile neutropenia and melena, and was admitted in the Clinical
Department. Blood samples were cultured, resulting in isola-
tions of Escherichia coli, and antibiotic therapy with imipen-
em 2 g/day for seven days was indicated. She remained febrile,
and a thorax computed tomography was obtained, evidencing
diffuse infiltrate in lower left lung. The patient developed der-
matosis with papules and erythematous-purpuric nodules with
vesicle-crusty core of 1 to 3 cm in diameter, later evolving to
necrosis; lesions were located on the head, the trunk and limbs,
and were associated to intense myalgia (Figure 1). Several days
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later, the patient showed edema of both eyelids of
left eye (Figure 2), conjunctival injection and loss
of sight. Skin biopsies were obtained for histopath-
ological study and cultures (mycological and bacte-
riological). The histopathological examination re-
ported: preserved epidermis, dermis with diffuse hy-
alinosis, and with the PAS technique large septated
hyphae and chlamydospores in one end were identi-
fied in the blood vessel walls and adjacent to the ad-
nexal structures. Skin and vitreous humor cultures
evidenced growth of Fusarium solani, with septated
3 to 8 um thick branched hyphae, frequently in 45°
angle and with a constriction area where branching
emerged. An antimycotic scheme was indicated with
intravenous liposomal amphotericin B 250 mg/day
and intravenous voriconazole 400 mg/day, but the
patient died with diagnosis of disseminated fusario-
sis with endophthalmitis.

Case 2

A 18-year-old male patient with history of local-
ized mediastinum lymphoblastic lymphoma, with
poor response to chemotherapy and radiotherapy,
and who was subjected to bone marrow transplant.
He was admitted two years later to the Clinical
Department of the hospital with severe headache,
vomiting, and general impairment due to progres-
sion of the underlying disease. During hospitaliza-
tion, great bone marrow involvement was found,
together with blast crisis with febrile neutropenia;
thus, a joint scheme was indicated, with chemother-
apy (mitoxantrone, cisplatin and cytosine arabino-
side) and antibiotic treatment with vancomycin 2
g/day, amikacin 1 g/day, and imipenem 2 g/day for
ten days. Blood cultures resulted in isolations of
Escherichia coli and beta-hemolytic streptococcus.
The patient evolved favorably. At 20 days of hospi-
talization, fever reappeared in the neutropenia con-
text, associated with intense myalgia and skin lesions
represented by papules, plaques and erythematous
painful nodules in upper and lower limbs (Figure
3). Lesions evolved to the production of a central
necrotic crust tending to ulceration. New cultures
and skin biopsies were done, and they developed fil-
amentous fungi of Fusarium spp. Histopathology of
the skin reported preserved epidermis, dermis with
follicular adnexa with septated elements and chlam-
idospores in the distal end, consistent with hyalo-
hyphomycosis. PAS and Grocott stains were per-
formed, and confirmed said findings (Figures 4 and
5). Antibiotic regimen with amphotericin B 60 mg/
day during three days was indicated. The patient did
not improve, and change/rotation to liposomal am-

Figure 2. Eyelid edema.

photericin B 300 mg/day was decided, but without the expected response.
Oral itraconazole 400 mg/day was added, together with treatment with
granulocyte-colony stimulating factor. The patient evolved unfavorably,
his hematologic malignancy progressed, the disseminated mycosis persist-

ed, and he died.
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Figure 3. Papules, plaques, and erythematous nodules in lower limb.

Figure 4. Histopathology with PAS stain.

Discussion

Infections caused by Fusarium genus are grouped as hyalohyphomycosis,
a term adopted by Ajello and Mc. Ginnis to name the mycosis where the
ctiologic agent is represented by non-pigmented, septated, hyaline hyphae
in the mycelial wall.*

Fusarium spp. have long been recognized by causing low-virulence, local-
ized fungal infections, mainly in eyes, skin and nails in immunocompe-
tent patients.”® In immunosuppressed patients, they behave ar opportu-
nistic pathogens causing severe disseminated infection. Although the first
case was described in 1973 in a girl with acute leukemia,”its incidence no-

toriously increased in the last two decades with the
emergence of new immunosuppressive/ssant drug
therapies; therefore, it currently is included in the
group of entities called emerging diseases.

There are about 50 species of Fusarium, whereof the
most commonly affecting humans are: F solani, F.
oxyisporum and F. moniliforme. In most described
cases, the involved agent in the disseminated infec-
tion is £ solani.® The most often found species in on-
ychomycosis is F. oxysporum.®

Portals of entry may be the respiratory airways and gas-
trointestinal tract, paranasal sinus, skin (ulcers, burns,
foreign bodies, and intravenous catheters) and nails.”*
A further infection source is by contact with con-
taminated waters in the hospital setting; therefore,
it is advisable not to use shower water for personal
hygiene of neutropenic patients."

Main risk factors of localized infection are trauma
and presence of a foreign body colonized by this fil-
amentous fungus (e.g., keratitis secondary to the use
of contact lenses).

Predisposing factors in disseminated disease are pro-
longed and severe neutropenia, and T-cell immuno-
deficiency, as well as graft-versus-host disease, and
immunosuppressor therapies in general.'**'4
Clinical manifestations of disseminated fusariosis
usually appear on the skin (60-90 percent), respira-
tory airways and paranasal sinuses (70-80 percent),
although any organ may be involved.”!"!*!5

The high frequency of fusariosis cutaneous involve-
ment contrasts with other opportunistic mycosis
such as candidiasis and aspergillosis, where skin in-
volvement is rare.'®!”

Dermatologic lesions are often found as papules
and painful necrotizing violaceous erythema nod-
ules (similar to ecthyma gangrenosum), or necrotic
eschars with peripheral erythematous ring, as target
lesions; less commonly, blisters, pustules and purpu-
ra may appear.”>"" Lesions may be localized at any
arca, especially in limbs." They may occur in differ-
ent developmental stages, thus giving a polymorphic
aspect. High fever and intense myalgia complete the
presentation. Our two patients showed necrotic skin
lesions, intense myalgia and fever in the neutropenia
context. Therefore, we suggest that disseminated fu-
sariosis should be suspected in any patient with un-
derlying hematologic disease, and severe neutrope-
nia, persistent fever, intense myalgia, and respirato-
ry and cutaneous involvement (particularly rapidly
necrotizing nodules) (Table 1).

In order to reach a diagnosis, skin biopsy, blood cul-
tures, and chest and paranasal sinus image studies
are the most important tools.



Disseminated fusariosis in a lymphoproliferative syndrome. A report of two cases | 45

Figure 5. Histopathology by Grocott’s technique.

TABLE 1. WHEN TO SUSPECT DISSEMINATED FUSARIOSIS?

Hematologic malignancy
+
Chemotherapy
{
Neutropenia

Fever + myalgia + skin lesions

Poor antibiotic response

Suspect fusariosis

TABLE 2. DIFFERENCES BETWEEN DISSEMINATED FUSARIOSIS AND ASPERGILLOSIS.

Aspergillosis Fusariosis
Skin lesions + o+
Myalgia ++ -+
Histopathology = =
Blood cultures - T+
Antifungal resistance ++ .
Mortality A A

Histopatology of skin lesions disclose septated hyaline hyphae 3 to 8 um
thick, in closed angle, more or less branching, invading intermediate and
deep layers of the skin, and extending to the blood vessels, where they
cause thrombosis and later necrosis. These findings are indistinguishable
from those seen in aspergillosis, an infection from which it must be differ-
entiated, due to the very good response of Aspergillus to antifungal treat-
ments'® (Table 2). Blood cultures are useful to reach a final diagnosis,
where Fusarium genus isolation is much easier from disseminated disease
than other opportunistic fungi. According to the authors, blood culture
sensitivity is 40 to 70 percent.*”! Diagnosis of species of Fusarium genus
is difficult to reach, due to the rapid morphologic change of colonies.”

Disseminated fusariosis mortality rate is 80 to 100 percent,”* because of the
immunocompromised status of the host and the poor response of fusariosis to

antifungal treatments. The therapeutic options include
high-dose amphotericin B, 1mg/kg/day, or as liposome
Smg/kg/day,”** although resolution of the persistent
neutropenia is crucial for patient recovery.”” Therefore,
use of granulocyte-macrophage colony-stimulating fac-
tors is necessary for therapeutic success.'*

On the other hand, the newer antifungals of the tri-
azole group, especially voriconazole (6 mg/kg load-
ing dose every 12 hours on the first day and then 4
mg/kg/day every 12 hours) are an alternative in re-
sistant disseminated fusariosis.?>?¢

Prognosis of disseminated fusariosis is very poor,
due to the patient’s general conditions upon the my-
cosis diagnosis, and since there is no specific anti-
fungal therapy against Fusarium spp.

Prevention is the management clue in these patients.
Prevent contact with stemmed waters, or the use of
showers in high-risk patients. Search and try to pre-
vent areas of injured skin when using catheters or
adhesive bands on these patients. Perionyxis or on-
ychomycosis by Fusarium must be ruled out in pa-
tients prior to any intended neutropenia or bone
marrow transplant; adequate treatment must be car-
ried out if diagnosis is confirmed.
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