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Abstract Most reports associating fungal infections
with COVID-19 have been cases of invasive
aspergillosis. Here, we report a case of severe
histoplasmosis and COVID-19 infections in an HIV
patient in Rio Grande, Southern Brazil. Histoplasmo-
sis must be included as a diagnostic possibility in
opportunistic fungal co-infections in COVID-19
patients with AIDS, mainly in endemic areas.
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Introduction

The COVID-19 pandemia has so far affected more
than 39 million people all over the world, causing
more than one million deaths [1]. Several co-infec-
tions are known to affect patients with severe COVID-
19, which may be challenging particularly in terms of
diagnosis and treatment, potentially affecting patient
outcomes [2, 3]. The frequency of COVID-19 in AIDS
is not higher than the frequency of COVID-19 in the
general population, even though the true role of the
SARS-CoV-2 virus in HIV patients remains to be fully
elucidated [4, 5].

Even more challenging is the diagnosis of fungal
infections in patients with COVID-19, with most of
the infections being associated with Candida and
Aspergillus species [2, 3]. Indeed, coronavirus-asso-
ciated pulmonary aspergillosis (CAPA) is a concern in
COVID-19 patients, occurring in 20-35% of patients
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with severe acute respiratory syndrome (SARS),
mainly in those requiring admission to the intensive
care unit (ICU) and mechanical ventilation [2, 6, 7].
Similarly, candidemia occurs in 2.5-6.9% of COVID-
19 patients in the ICU, mainly catheter-related infec-
tions and often with unfavorable outcomes [3, 8]. In
addition, individual reports of Pneumocystis spp. co-
infection in COVID-19 patients are being described
[9, 10].

On the other hand, histoplasmosis, an emergent
systemic fungal infection in HIV patients in Brazil and
other Latin American countries [11, 12], has not yet
been described in the context of COVID-19. Here, we
report a case of COVID-19 in a patient who was
subsequently diagnosed with histoplasmosis.

Case Report

A 43-year-old homeless woman from Rio Grande
(South of Brazil) with a 21-year history of HIV
infection and drug abuse (crack cocaine) was poorly
adherent to active antiretroviral treatment (ART). She
had two hospitalizations (2012 and 2017) due to
neurotoxoplasmosis. Her most recent CD4 count was
low, at 113 cells/mm3, and her HIV viral load was
38,503 RNA copies/ml (4.58 log).

On July 9, 2020, she was admitted to the hospital
due to disorientation, cough, dyspnea, and low-grade
fever. Chest computed tomography (CT) showed
multiple centrilobular nodules, with ground-glass
attenuation in both lungs, diffuse thickening of
bronchial walls, and lymph node enlargement in the
mediastinal and cervical chains and the retroperitoneal
upper abdomen (measuring up to 2.7 cm on its
smallest axis). Abdominal CT showed hep-
atosplenomegaly. Sputum microscopy stained by
Gomori—Grocott showed abundant small oval blasto-
conidia suggestive of Histoplasma capsulatum
(Fig. 1), but sputum culture was negative for both
Mycobacterium tuberculosis and fungi. Histoplasma
and Aspergillus precipitins tests were negative, as well
as PCR test for SARS-CoV-2 virus (kit Bio-Manguin-
hos/FIOCRUZ, Lot 66/2020). She was put on empir-
ical therapy for neurotoxoplasmosis and discharged
from the hospital with antiretroviral therapy (teno-
fovir/lamivudine and atazanavir/ritonavir).

On July 17, 2020, the patient returned with
worsening dyspnea and oxygen saturation of 83%.
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Dexamethasone (6 mg, intravenous), ceftriaxone,
azithromycin, and oxygen supplementation by nasal
catheter were prescribed. At this time, she was
diagnosed with COVID-19 by a positive PCR test
(kit Bio-Manguinhos/FIOCRUZ, Lot 66/2020). Blood
testing revealed anemia (hemoglobin of 9.6 g/dl),
mild leukocytosis (10,190/mm?), thrombocytopenia
(130,000/mm3), and elevated C-reactive protein
(140 mg/l) and d-dimer (2 pg/ml). Chest CT showed
several sparse micro-nodules in the lungs, with a
nodule in the posterior segment of the upper lobe of the
right lung (measuring 4 mm) and intraparenchymal
nodule (7 mm), lymph node enlargement in the
mediastinal and cervical region (up to 2.5 cm).
Abdominal CT showed confluent lymph node enlarge-
ments in the retroperitoneal region (biggest measuring
3 x 1.7 cm) and hepatosplenomegaly (Fig. 2). She
was discharged from the hospital, but since the urine
sample result became positive for H. capsulatum
antigen (galactomannan) in immunoenzymatic assay
(catalog number HGM201; IMMY®, Immuno-My-
cologics, Oklahoma, USA; index of > 2) she was
asked to return to the hospital again. She refused
hospitalization, and itraconazole PO was commenced
at 200 mg twice daily.

Patient was last seen on September 14, 2020. Her
HIV viral load was 400 copies/ml (2.6 log), and CD4
count was 593 cells/mm>. Follow-up abdominal CT
showed persistence of hepatosplenomegaly and
abdominal lymph node enlargement, while chest CT

Fig. 1 Sputum microscopy showing abundant small oval
blastoconidia (arrow) without pseudo-hyphae (Gomori-Grocott
stain)
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Fig. 2 Computed
tomography of the chest

(a) and abdomen (b) of July
17, 2020. ¢, d Images show
follow-up computed
tomography performed on
September 14, 2020

revealed an increase in the number of lymph nodes
affected compared to the previous examination from
July (Fig. 2). Anemia persisted and an increase in
inflammatory markers was detected, suggesting active
disease. Her medical team is doing their best in an
attempt to readmit the patient to receive IV antifungal
therapy.

Discussion

Here we present the first Brazilian report of dissem-
inated histoplasmosis associated with COVID-19 in an
HIV-infected patient. Despite the co-infections with
aggressive pathogens, our patient did not develop
severe lung deterioration, nor was intensive care and
mechanical ventilation necessary. The favorable out-
come of COVID-19 in this patient might be related to
her low CD4 cell count, which might have prevented
the occurrence of a cytokine storm, as described in
patients with severe COVID-19, as well as in those
initiating antiretroviral therapy with immune recon-
stitution syndrome [5].

Disseminated histoplasmosis (DH) is one of the
most common opportunistic diseases in HIV/AIDS
patients and presents many diagnostic challenges. The
symptoms are nonspecific and overlap with other

opportunistic diseases, and there is a variation in the
sensitivity of diagnostic methods (30-95%) [13, 14].
Our patient was investigated for DH with the use of the
three diagnostic methods available locally, i.e.,
microscopy, culture, and agar gel immunodiffusion
test. Despite being highly suggestive of histoplasmo-
sis, findings at sputum microscopy were not consid-
ered definitive and the diagnosis was only made by H.
capsulatum antigen testing, performed in other insti-
tution. Even though antigen testing has a high
sensitivity in diagnosing DH (95%) [14], the method
is at the moment available for research purposes only
in Brazil. This led to a delay in the diagnosis of DH and
consequently in the initiation of treatment, which can
affect a patient’s outcome. Efforts to increase the
availability of the test for urinary antigen detection in
DH diagnosis are urgent, especially in regions with a
high HIV prevalence [11, 15]. The patient in this
report comes from Rio Grande, the municipality with
the highest prevalence of HIV/AIDS among Brazilian
cities with more than 100,000 inhabitants [16].
Co-infections in COVID-19 and especially in the
SARS-CoV-2/HIV patients should be widely investi-
gated since correct treatment would contribute to a
favorable outcome [4, 5]. Moreover, fungal infections
play an important role as opportunistic infections in
HIV or COVID-19 patients, and possible co-infections
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in both populations should be considered, and appro-
priate screening tests performed [2, 3, 9].
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