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ABSTRACT

Fusarium is a genus of filamentous fungi that causes invasive disease in
immunocompromised patients, especially those with hematologic cancer. AIDS
immunosuppression has not been classically related to severe infection by this
fungus. However, associated factors, such as prolonged neutropenia, use of
corticosteroids, and T-cell deficiency, may predispose these patients to greater
disease severity. This report describes a case of lung infection caused by
Fusarium spp. in a patient living with HIV/AIDS after prolonged hospitalization in
an intensive care unit due to multiple complications and co-infections.

Headings: Fusarium; HIV; Pneumonia; Glucocorticoids; Neutropenia; Critical Care;
Case Report.

RESUMO

Fusarium é um género de fungos filamentosos responsaveis por doenga
invasiva em pacientes imunocomprometidos, especialmente em portadores de
neoplasia hematoldgica. Aimunossupresséo por HIV ndo tem sido classicamente
relacionada a infecgcdo grave por este fungo. Fatores associados como
neutropenia prolongada, uso de corticoides e deficiéncia de células T, entretanto,
podem predispor a maior gravidade da doenga. Descrevemos um caso de
infecgdo pulmonar por Fusarium spp. diagnosticada em paciente vivendo com
HIV/AIDS ap6s internagao prolongada em unidade de terapia intensiva devida a
multiplas complicacdes e coinfecgdes.

Descritores: Fusarium; HIV; Pneumonia; Corticosteroides; Neutropenia; Cuidados
Criticos; Relato de Caso.

INTRODUCTION

Fusarium is a genus of filamentous fungi present in the
environment, including organic matter and water. It can infect plants,
animals, and humans. From a medical point of view, it has the
potential to cause severe infection in immunocompromised patients,
especially those with hematologic cancer'. To date, the literature
presents few reports on Fusarium infection in people living with HIV/
AIDS (PLWHA)2.

CASE REPORT

The patient was a 47-year-old woman living with HIV/AIDS for
approximately 18 years. She presented a CD4 T lymphocyte count of
42/mm3 and HIV-1 viral load of 351,236 copies/mL (log 5.54) and had
abandoned treatment more than a year prior-the last antiretroviral
regimen used had been tenofovir, lamivudine, and atazanavir/ritonavir.
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She was admitted to a reference service with
headache and vertigo. Contrast-enhanced cranial
computed tomography (CT) revealed an expansive
nodular lentiform and bilateral cerebellar formations
with ascending transtentorial herniation, suggestive
of cerebral toxoplasmosis (Figure 1A). Treatment
was initiated on the first day of hospitalization with
trimethoprim-sulfamethoxazole (320 mg of trimethoprim
every 12 h for 44 days) and dexamethasone (4 mg
every 6 h). The patient also had an ulcerated skin
lesion at the frontal region that was recently biopsied
at another service. A diagnosis of cutaneous
leishmaniasis was made, and the specific treatment
was initiated on the eighth day of hospitalization
with liposomal amphotericin B (3 mg/kg) for 20
days. She was also prescribed fluconazole for
the treatment of oral candidiasis during the first 11
days of hospitalization. On day 28 of hospitalization
(coinciding with the suspension of amphotericin use),
the patient presented general clinical worsening,
with hypotension and fever, and sepsis with
a pulmonary focus was suspected. She was
medicated with piperacillin-tazobactam for 17 days.
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On the same occasion, the patient had diarrhea, an
ulcerated lesion on the tongue, and decreased muscle
strength in the lower limbs. A potential diagnosis
of disseminated cytomegalovirus infection was
considered; thus, a cerebrospinal fluid (CSF) sample
was collected on day 28. A new cranial CT (before
collection) showed improved toxoplasmosis lesions
(a more evident finding on a new test performed
on day 50, Figure 1B). CSF cytology showed no
white blood cells, a red blood cell count of 3/mms3,
a protein level of 17 mg/dL, and a glucose level of
36 mg/dL. Molecular rapid tests for tuberculosis
and cultures for aerobic bacteria, fungi, and
mycobacteria were all negative. Empirical treatment
with ganciclovir (the molecular cytomegalovirus
count test was unavailable) was initiated on day 29
and maintained for 21 days. On day 32, antiretroviral
therapy with tenofovir, lamivudine, and darunavir/
ritonavir was restarted. The patient developed
pancytopenia (hemoglobin level, 5.2 g/dL; red blood cell
count, 1.78 million/mm?; neutrophil count, 750/mm?; and
platelet count, 22 million/mm3), and her renal function
worsened (creatinine level increased to 2.0 mg/dL).

Figure 1A. Skull CT with an oval image, annular enhancement by iodinated contrast in the cerebellar hemisphere, and associated
edema. 1B: Skull CT showing improved lesions after 50 days of treatment for cerebral toxoplasmosis.
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A peripheral blood sample collected on day 37 showed
Salmonella sp. growth on culture (sensitive to and
treated with ciprofloxacin, resistant to ampicillin and
trimethoprim-sulfamethoxazole). The patient was
transferred to the intensive care unit (ICU) on day 49.
Chest CT showed parenchymal consolidations associated
with ground-glass opacities in both lungs (Figure 2);
thus, vancomycin was maintained from days 49 to 63 in
addition to meropenem (already prescribed since day 45.

Figure 2. Chest CT showing the presence of parenchymal
consolidations and ground-glass opacities.

In this context, she had marked renal function worsening
with a need for dialysis (creatinine level of 4.91 mg/dL)
while her leukopenia also worsened down to 200/mm?3
on day 52.

The patient underwent bone marrow aspiration
on day 57, which revealed hypocellularity in the three
series, with intense macrophage activity; the cultures
were negative. During that same week, the serum
galactomannan level was 0.17 ng/ml (assessed
by ELISA) and, in the search for other possible
opportunistic agents, the patient’s peripheral blood
showed Histoplasma capsulatum DNA amplification,
but non-reagent double immunodiffusion serology
both for histoplasmosis and paracoccidioidomycosis.
New blood cultures were still positive for Salmonella
sp., with a consistent sensitivity profile. Corticosteroid
use was suspended on day 65. On day 69, the
patient had a seizure and, for the first time, required
orotracheal intubation. On day 72, a new chest CT
showed marked lung improvement, with fewer diffuse
opacities, interlobular interstitial thickening, and small
pleural effusion on the left (Figure 3). Bronchoscopy
was possible on day 80, showing small, reddish,
friable, and bleeding plaques in the left bronchus
and a granulomatous lesion covered by fibrinoid
material in the right bronchus (images not available).
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Endobronchial biopsies were inconclusive: “presence
of a leukocyte-fibrin plug, without evidence of fungal or
mycobacterial structures.” A direct analysis (and later,
culture) of mycobacteria in a bronchoalveolar lavage
(BAL) was also negative; however, there was growth
of a filamentous fungus, later identified in macro- and
microcultures in Sabouraud agar and potato agar
as Fusarium spp. Several blood, bone marrow, and
tracheal secretion samples had not shown fungal
growth until then.

Figure 3. Chest CT showing fewer ground-glass opacities,
interlobular interstitial thickening, and left pleural effusion.

Due to the identification of Fusarium spp. in the BAL
of a patient with criteria for probable fungal pneumonia in
addition to the severity of the case as a whole, liposomal
amphotericin B (3 mg/kg/day) was reintroduced on
day 88 and maintained for another 30 days. However,
there was no clinical improvement, particularly of the
neurological aspects, which was further aggravated by
recurrent airway bleeding after day 104 and by a new
health care-associated infection (HAI). The patient
dyed 121 days after hospital admission.

DISCUSSION

There are more than 300 species of Fusarium
spp., although few are considered infectious for
humans - F. solani and F. oxysporum are the most
frequent complexes. The seasonality of these infections
is related to rainy periods, in which fungus dispersion
is increased by wind and humidity.3#

In general, immunocompetent individuals have a
localized form of the disease, most commonly keratitis
and onychomycosis. However, there are reports
of arthritis, osteomyelitis, endophthalmitis, sinusitis,
pneumonia, and even fungemia, among others*.
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In these patients, the main forms of infection are
through trauma (direct inoculation) or through the use
of contaminated contact lenses, although it may be
related to other indirect factors, such as prolonged
corticosteroid therapys®.

Low host immunity is a major factor in pathogen
invasiveness as cellular response plays an important
role in preventing the spread of the disease. Neutrophils
play a relevant role in antifungal control; therefore,
neutropenia is one of the main predisposing factors?®.
In immunosuppressed patients, infection occurs mainly
through the respiratory route, although it can also happen
through other forms already mentioned: a history of
onychomycosis can be a fungus dissemination factor®.
As it has already been isolated from hospital water
sources, Fusarium can even affectimmunocompromised
hospitalized patients through the inhalation of aerosolized
spores during bathing?.

Invasive disease has been reported, especially
in patients diagnosed with acute myeloid leukemia
or those undergoing allogeneic hematopoietic stem
cell transplantation'®. The incidence of the disease
in other immunosuppressed groups has not yet been
well-established, with only occasional reports in solid
organ transplant recipients and, even less frequently, in
patients with HIV/AIDS*. In the case reported here, the
patient had severe neutropenia for at least eight days,
when she had been using corticosteroids for more than
40 days and was no longer receiving antifungal drugs.
The association of these factors possibly made the
Fusarium spp. infection more impactful than the HIV
infection itself.

Clinical presentations of fusariosis in immunosup-
pressed patients are diverse, ranging from cutaneous or
sinus involvement to disseminated disease forms3. Al-
though usually associated with the disseminated form of
the disease, isolated lung involvement can also occur’, in
addition to allergic bronchopulmonary forms and hyper-
sensitivity pneumonitis*. Fusarium has respiratory trans-
mission, although pneumonia can also occur by hema-
togenous dissemination through a skin entry point, such
as onychomycosis*. Disseminated skin lesions can also
have a “metastatic” infectious origin, not necessarily be-
ing the source of infection*. The most frequent radiologi-
cal findings in the lungs are interstitial or alveolar infiltrate,
nodules, and cavitations'*67. In this report, the patient
had bilateral consolidations and ground-glass opacities.

Unlike other filamentous fungi, especially Aspergillus,
the growth of Fusarium spp. in blood culture is often
positive probably due to the circulation of yeast-like
structures by occasional sporulation in the blood'.
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Morphologically, Fusarium hyphae are similar to those
of Aspergillus: hyaline, with an acute septation angle
but with the presence of “banana-shaped” macro- and
microconidia of 23 ymé&. The genera is differentiated by
characteristics in macro- and microcultures, although
the only safe identification method for Fusarium species
is molecular testing®. In our case, this molecular test was
not performed, although such taxonomic identification
does not affect the therapeutic approach, since there
are no data to date corroborating differences between
species regarding the response to antifungal agents.

According to the latest European consensus
for the diagnosis of invasive fungal diseases', the
criteria for the definitive diagnosis of fusariosis include
compatible anatomopathological findings (biopsy),
sterile site culture (filamentous fungi; airway and urine
samples are excluded), blood cultures, and nucleic
acid amplification in tissue samples'. Considering
that the lung sample obtained using transbronchial
biopsy showed no fungal structures and that the blood
culture was negative, evident risk factors for invasive
disease (neutropenia, use of corticosteroids, and T-cell
deficiency) associated with the growth of Fusarium
spp. in BAL only classify the case reported here as a
probable fungal lung disease’®.

The criteria for probable fungal lung disease
are different from those for a definitive diagnosis,
considering the host's clinical condition and
characteristics and evidence of the fungus in collected
samples'. Host-related factors include a prolonged
use of corticosteroids (criterion of a dose greater
than or equal to 0.3 mg/kg for at least 3 weeks in the
previous 60 days) and T-cell deficiency. However,
neither is the last factor not specific to PLWHA, nor
has a median CD4+ lymphocyte count been defined™.
The definitions by Donnelly et al."® also do not cover
critically ill patients admitted to the ICU, with scarce
consistent data in the literature on the diagnosis
of fusariosis in critically ill patients other than those
affected by hematologic diseases.

There are few reports in the literature on Fusarium
spp. infection in PLWHA, eight of which have been
summarized in Table 1'2'°, Four of those patients also
had malignant neoplasms'>'41516 and of the other four,
only two were neutropenic''s. Regarding the infection
site, there were two cases of disseminated disease’'S,
two with mucosal or cutaneous involvement'7, two
with bloodstream infections'?>'?’, one with isolated
lung infection'®, and one with lymph node infection®.
Two patients died, with both having disseminated
disease and neutropenia; one of them had cancer'31s,
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In the reported case of isolated lung infection'®, fungus
isolation was only possible through BAL, similar to
what we reported here, without fungus identification
in a biopsy fragment. Martino et al. reported two other
cases not included in Table 1 due to the unavailability of
most clinical data, with only the infection site (one case
of endocarditis and one of lung infection) having been
provided?.

The treatment of invasive or disseminated forms
of fusariosis is based on systemic therapy with
amphotericin B (lipid presentation) or voriconazole®?°,
Posaconazole and terbinafine also show antifungal
activity?®. Some cases require combined therapy®?'.
Amphotericin B deoxycholate has greater toxicity, in
addition to having a worse outcome in multivariate
analysis?. Echinocandins show no activity against
Fusariumspp.'. Ifpossible, inducedimmunosuppression
should be reduced*.

In addition to being risk factors, neutropenia
(if persistent at the end of treatment) and the use of
corticosteroids are predictors of a worse prognosis?°22,
Mortality is high in the disseminated and lung forms,
reaching up to 80% in patients'€, which can be observed
in the PLWHA cases described in Table 1. Including
this report, there are seven deaths out of nine cases.
However, other complications and infections (such
as cerebral toxoplasmosis, salmonellosis, repeated
episodes of HAI, and our patient’'s dialysis renal
failure) commonly presented by these patients should
be considered as either markers of the worst immune
response or as aggravating factors of an already quite
unfavorable condition.

CONCLUSION

HIV immunosuppression is not considered a risk
factor for invasive filamentous fungal disease. However,
its association with other more classic factors, such as
neutropenia and the use of corticosteroids, deserve
attention and diagnostic guidance aimed at specific and
timely treatment.

“This case report deserved an official declaration of acknowledgement and
ethical approval by its institution of origin and was peer-reviewed before
publication, whilst the authors declare no fundings nor any conflicts of interest
concerning this paper. It is noteworthy that case reports provide a valuable
learning resource for the scientific community but should not be used in
isolation to guide diagnostic or treatment choices in practical care or health
policies. This Open Access article is distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work and authorship
are properly cited.”
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