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Abstract

Fungal infections due to Fusarium species are mostly present in immunocompromised and patients with poorly controlled
diabetes mellitus. We report a case of lower extremity skin infection caused by Fusarium species in a 61-year-old woman
diagnosed with sickle cell disease. Single skin ulceration caused by Fusarium species can result from fungal inoculation into
damaged tissue, so any condition that damages the skin can be considered as a risk factor for inoculation. Long-standing sickle
cell disease may develop vaso-occlusion in the skin that can produce lower extremity ulcers and myofascial syndromes. The
mechanism is not completely characterized, but compromised blood flow, endothelial dysfunction, thrombosis, inflammation,
and delayed healing are thought to contribute to locally compromised tissue that may eventually lead to opportunistic
infection such as in our case. Other factors contribute to the pathophysiology of lower extremity ulcers such as diabetes
mellitus, with the resulting peripheral vascular ischemia causing poor circulation to the lower extremity, and peripheral
neuropathy, which can make patients with diabetes unaware of minor trauma leading to the development of skin infections.
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Introduction pathophysiology, and causative microorganisms are under-

) . . . ) presented in the literature.
Fusarium species are commonly located in soil and organic

materials.? Recently, pneumonia, fungemia, and dissemi-
nated infection with Fusarium after inhalation or minor Case Report
trauma have been recognized as major complications in
patients with hematological malignancies and other disor-
ders that decrease the immunity, but Fusarium infections are
yet considered rare in immunocompetent patients.>!?

Sickle-shaped red blood cells found in sickle cell disease
(SCD) patients often complicate the chronic anemia by
reducing the blood flow into different tissue and major
organs as a result of its vaso-occlusive ability. One of the
major morbidity in patients with SCD are the musculoskel-
etal complications that affect quality of life.!! There are lim-
ited data on the incidence, management, and possible
complications of chronic lower extremity ulcers in SCD. 'Jordan University of Science and Technology, Irbid, Jordan
One study revealed that chronic ulcers in SCD patients are 2King Abdullah University Hospital, Irbid, Jordan
similar to chronic ulcers from peripheral arterial disease in
the general population because they share the same mecha-
nism of blood flow limitation due to vaso-occlusion, blood
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We report a case of a 61-year-old Jordanian lady with SCD,
known to have chronic atrial fibrillation, pulmonary hyperten-
sion associated with right-sided heart failure, asymptomatic-
pigmented gallstones, hypertriglyceridemia, osteoporosis, and
gout.

She presented to the hematology outpatient clinic with 2
right lower extremity skin lesions: one over the lateral mal-
leolus and one on the lowest third of the lateral side of the leg
(superior to the first ulcer; Figure 1A). She had these lesions
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Figure I. (A) On admission (first encounter), 2 skin ulcers: one over the lateral malleolus and one on the lowest third of the lateral
side of the leg. Lesions appear necrotic with no active secretions, tight skin is noticed around the lesions extending down to the foot
indicating edema, this edema was pitting on examination. (B) After antibiotic use (pipracillin-tazobactam) as an empirical therapy while
waiting for the culture results. Lesions were still the same size with no improvement of edema or pain on examination. (C) After 5 days
of voriconazole and local terbinafine, base is not composed of necrotic tissue and is not dry, likely due to the effect of local antifungal
cream. Much worse edema and pain were also witnessed on physical examination. (D) After 5 days of starting amphotericin-B, significant
improvement in the lesions were noticed. Edema was grade | (after being grade 3 constantly on previous daily examination), pain was
still there but significantly milder. We started noticing this gradual improvement on day 3 of starting amphotericin-B.

for 2 weeks prior to presentation with a query history of trau-
matic inoculation after walking around her garden with bare
feet. The lesions started as papules and were enlarging over
the course of 2 weeks, progressing to ulcerated and necrotic
lesions, associated with grade 3 pitting unilateral edema of
the right lower extremity and severe pain and tenderness to
touch with occasional 0ozing of purulent discharge from the
center.

The patient was started on hydroxyurea more than 5 years
prior to presentation. Most recent hemoglobin (Hb) electro-
phoresis showed: HbS level = 77%, HbF level = 8%, HbA1
level = 11%, HbA2 level = 3%, and baseline Hb = 7.0 g/
dL; her CHA2DS2-VASc score equals one; she is on aspirin
and carvedilol. Other medications include furosemide, gem-
fibrozil, allopurinol, calcium carbonate, alfacalcidol, and
alendronate.

On presentation, the patient was found to have a baseline
normal kidney function, normal ionized calcium, magne-
sium, and phosphorus levels. White blood cell count was 7.2
X 10°*/mm? (lymphocytes = 36.8%, monocytes = 9.8%, neu-
trophils = 45.3%, eosinophils = 6.8%, basophils = 1.3%),
C-reactive protein = 1.82 mg/dL, and erythrocyte sedimen-
tation rate = 52 mm/1 h. There was no evidence of any
underlying immunocompromising condition and she was

never diagnosed with any opportunistic infection previously.
Ankle X-ray and magnetic resonance imaging were per-
formed and showed to underlying tissue collection or bone
involvement.

She was admitted to the center as a case of skin ulcers
associated with surrounding cellulitis. She was empirically
commenced on intravenous (IV) antibiotics (piperacillin-
tazobactam and teicoplanin) after sending swab cultures
from the purulent discharge from both lesions. A set of blood
cultures obtained prior to starting the antibiotics were nega-
tive. Vascular surgery team was consulted and closely fol-
lowed-up the clinical progression of the ulcers. Debridement
was not needed as there was no significant necrotic tissue.
After 5 days of IV antibiotics, there was no evidence of any
improvement of the lesions (Figure 1B), swab culture results
came back positive for a heavy growth of Fusarium.
Infectious Disease team was consulted and IV voriconazole
was immediately started, accompanied by local terbinafine
cream. After 5 days of IV voriconazole, edema and pain
were getting worse but with the absence of necrotic tissue
(Figure 1C). A set of blood cultures taken before starting
voriconazole were negative for fungemia. Swab cultures
were repeated after 5 days and showed persistent heavy
growth of Fusarium. After 6 days of IV voriconazole, a trial
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Figure 2. (A) On day of discharge, 2 days after stopping amphotericin-B (9 days of treatment). Lesions were surrounded by viable red
skin, base was raised, and pus was dry almost all over the lesion. Trace pitting edema was still there but pain was completely absent on
examination. Swab cultures were taken from the small area of wet pus from the lesion over the lateral malleolus came back negative for
Fusarium infection or any microorganism growth. (B) This photo was taken after 4 weeks of stopping treatment. Lesions appeared well
healed, base was raised, and dry, in the process of pealing. No edema or pain on physical examination. (C) This photo of the previously
ulcerated lesion on lower third of lateral leg was taken in the clinic, after 12 weeks of stopping the treatment. Completely healed with

no pus, edema, or pain.

of conventional amphotericin-B dose was initiated with a
loading dose of 30 mg (0.45 mg/kg) over 6 hours, followed
by 50 mg/day (0.75 mg/kg) maintenance dose. Amphotericin
B was chosen over liposomal amphotericin-B and ampho-
tericin-B lipid complex due to financial limitation. The
course of treatment was complicated by hypokalemia and
mild impairment in kidney function requiring reduction of
amphotericin-B maintenance dose to 30 mg/day (0.45 mg/kg).
Precise hydration, daily blood cell count, liver and kidney
function test, and pain management were carried out. After 5
days of amphotericin-B, a significant improvement in the
skin lesions was noticed. A repeated set of blood cultures
were again negative for fungemia. Swab cultures were
repeated and were negative for Fusarium growth for the
first time. In the light of the significant clinical improve-
ment, along with the ongoing renal impairment, decision
was made to stop amphotericin-B and closely monitor the
ulcer (Figure 1D). Her kidney function and electrolytes
were back to her baseline within 2 days off the treatment,
her lesions were steadily improving regarding edema and
pain (Figure 2A). An arranged clinic visit, after 1 week,
showed that the lesions were healing well with no associ-
ated necrosis, and no active purulent secretion, edema, ery-
thema, or pain. Another follow-up clinic visit was arranged
after 4 weeks with the same improving results (Figure 2B).
Hydroxyurea that was held on day 2 of admission for better
chances of healing was restarted back 3 weeks after finish-
ing the treatment. The last outpatient follow-up encounters
12 weeks after stopping the treatment, lesions were well
healed (Figure 2C).

Discussion

Fungal infections from soil and plant pathogens were
reported in many countries. These types of infections are
mainly reported in the immunocompromised hosts, where the
most encountered site of infection is the skin.!* Reports of
Fusarium infections are usually resulting from tissue break-
down or trauma. Infections are mostly localized to involve
the cornea,'*!® skin and nail,'"!® cellulitis after injury,'>?
sinusitis,?!>* and pneumonia.?>?® Fusarium osteomyelitis
was also reported in multiple case reports, mostly in immu-
nocompromised and type 2 diabetic patients.!?’?° The com-
promised immune system is the most common risk factor for
invasive fusariosis.»*** In this case, the patient’s clinical
status was consistent with localized Fusarium soft tissue
infection (ulceration and cellulitis) with no osteomyelitis or
hematogenous dissemination (fungemia) in the light of
repeatedly negative sets of blood cultures. In immunocompe-
tent patients, Fusarium cutaneous infections are preceded by
tissue breakdown that may take place for long time, and they
present mostly as necrotic lesions that complicate extensive
wounds or cellulitis.® To our knowledge, our patient did not
have any skin lesions older than 3 weeks prior to presenta-
tion, history of traumatic inoculation could not be ruled out
and was considered to be the causative event as our patient
remembers walking around her garden with bare feet during
the time of injury.

Fusarium species can produce mycotoxins, such as tricho-
thecenes, which have the ability to inhibit humoral and cel-
lular immunity and may also cause tissue breakdown.> The
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Figure 3. Petri dish Fusarium growth pattern after culturing on
cultured on Sabouraud agar.

Figure 4. Fusarium spp visualized using lactophenol cotton blue
stain under an electronic microscope with 40X magnification.

diagnosis of fusariosis is made by a combination of clinical
behavior, microscopic features as hyaline, banana-shaped,
multicellular macroconidia with a foot cell at the base, and
the molecular studies. Fusarium is rarely encountered in our
microbiology laboratories. It was last reported in our labora-
tory more than 10 years prior to this case. The swab taken
from the lesions was cultured on Sabouraud agar (Figure 3).
Lactophenol cotton blue stain was used for visualization
under the microscope (Figure 4). The organism then was
detected in reference to Koneman's Color Atlas and Textbook
of Diagnostic Microbiology, 6th edition; Manual of Clinical
Microbiology, 9th edition; and Baily & Scott’s Diagnostic
Microbiology, 12th edition. Since our microbiology labora-
tory does not perform fungal susceptibility test routinely, we
rely on the guidelines of treatment in addition to patients’
clinical response to predict the best antifungal treatment.

Fusarium species have different susceptibilities to anti-
fungal agents.>3*! Many reports recommended treatment
regimens with voriconazole and amphotericin-B, with one
review reported a success rate of 70%.*> When available,
susceptibility testing should be performed to establish the
most effective medication.’” However, this should not delay
antifungal choice when susceptibility data are not available.
High-dose amphotericin-B and especially its liposomal and
lipid complex preparations are the antifungal therapies of
choice to manage fusariosis.*®****> Voriconazole also has a
role against Fusarium species.**® A combination systemic
antifungal therapies and local antifungals were also reported
to be effective in resistant cases.?’3%433 Recent guidelines
suggest treating disseminated fusariosis with a combination
of voriconazole and lipid amphotericin-B.> Since we did not
have a readily available antifungal susceptibility test in our
laboratory, the decision was to start with voriconazole. Since
we had no clinical improvement after 6 days of IV voricon-
azole with persistent positive cultures, a trial of conventional
amphotericin-B treatment was commenced with significant
clinical improvement of the lesions only after 5 days of initi-
ating the treatment and negative cultures from both lesions
after 9 days were obtained. There are no reports in the litera-
ture about the effectiveness of using a short course of ampho-
tericin-B followed by voriconazole.

Conclusion

Sickle cell disease was never reported to be a risk factor for
Fusarium infection, and our case report should raise aware-
ness to search for Fusarium spp and other opportunistic fungal
infections in patients with SCD presenting with skin ulcers.
Fusarium spp infections are rare in immunocompetent patients;
nonetheless, having conditions like SCD can lead to local
immunosuppression probably due to the microvascular patho-
logical changes. Investigating lesions and consideration for
such an organism in such conditions can lead to earlier diagno-
sis, treatment, and prevention of dissemination. Fusarium spp
infection should be suspected in case of no improvement on
antibacterial agents as it can lead to significant morbidity and
mortality if disseminated. Antifungal susceptibility should be
tested along with the culture to better guide an effective anti-
fungal therapy. We report the first case of a locally invasive
Fusarium infection in a SCD patient, successfully treated with
a short course of amphotericin-B followed by voriconazole.
Such response might indicate stewardship opportunities
toward treating such a rare infection.
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