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ABSTRACT

Paracoccidioidomycosis is the most common type of deep mycosis in Latin America.
However, it is uncommon in people with HIV/AIDS, particularly the neurologic form.
This report describes a 33-year-old man with HIV infection who presented with severe
immunosuppression. The patient presented with mixed paracoccidioidomycosis,
defined by the concomitant presence of both acute/subacute and chronic forms,
including central nervous system involvement but without any evidence of pulmonary
disease. The main differential diagnosis in this context was cerebral toxoplasmosis.
The final diagnosis was based on immunological analysis of cerebrospinal fluid and
histological analysis of lymph node and oral mucosa biopsies.

Headings: Central Nervous System; Toxoplasmosis, Cerebral;
Paracoccidioidomycosis; Acquired Immunodeficiency Syndrome; Case Report.
RESUMO

A paracoccidioidomicose € a micose profunda de maior ocorréncia na América
Latina, mas é incomum em pessoas que vivem com HIV/aids, particularmente
a neuroparacoccidioidomicose. Este estudo relata o caso de um homem de 33
anos, infectado pelo HIV e com imunossupressao grave. O paciente apresentou
a “forma mista” da paracoccidioidomicose, definida pela presenga concomitante
das formas aguda/subaguda e crénica, contudo sem acometimento pulmonar.
O principal diferencial neste contexto foi a toxoplasmose cerebral, sendo
o diagndstico final obtido pela reagdo imunolégica no liqguor e pela analise
histolégica de bidpsias de linfonodo e mucosa oral.

Descritores: Sistema Nervoso Central; Toxoplasmose Cerebral;
Paracoccidioidomicose; Sindrome da Imunodeficiéncia Adquirida; Relato de caso.

INTRODUCTION

Paracoccidioidomycosis (PCM) s a systemic fungal disease endemic
to Latin America, and its etiologic agent is the fungus Paracoccidioides
spp. The current prevalence of this disease in Brazil is unknown because
it has been excluded from the list of notifiable diseases. There are two
pathogenic species: P. brasiliensis and P. lutzii'. Genomic sequence
analysis of P. brasiliensis complex has identified five distinct lineages
(S1a, S1b, PS2, PS3, and PS4). The P, brasiliensis (sensu stricto) strains
(S1a and S1b) are commonly found in the southeast and south of Brazil,
as well as in other South American countries. The P. americana strain
(PS2) is found in Brazil and Venezuela; the P. restrepiensis strain (PS3)
occurs in Colombia and less frequently in other South American countries;
and the P. venezuelensis strain (PS4) occurs in Venezuela. P. lutzii is
distributed more widely in central-west Brazil'.
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Clinically, PCM is classified into the following forms:
(i) the acute/subacute form, which accounts for 1%—20%
of cases and primarily affects children, adolescents, and
young adults, with equal distribution among men and
women; and (ii) the chronic form, which affects individuals
between 30 and 60 years of age and accounts for 80% of
cases, with a male-to-female ratio of 15:12. The acute form
primarily affects the lymph nodes, liver, and spleen, with
invasion of the bone marrow, joint spaces, and Peyer’s
patches. The chronic form affects the lungs, mucous
membranes (oral, nasal, laryngeal, and tracheal), adrenal
glands, lymph nodes, digestive tract, genitourinary
system, bones, eyes, and central nervous system (CNS)2.

Neuroparacoccidioidomycosis  (NPCM)  occurs
when the CNS is involved and can result from the
reactivation of a primary focus with hematogenous or
lymphatic dissemination, or less commonly, reinfection?®.
The association between PCM and HIV infection is
less common than that of other systemic mycoses
(histoplasmosis and cryptococcosis), even in endemic
areas'. In addition to the hypothesis that PCM may
be underdiagnosed, this situation is likely due to the
widespread use of sulfamethoxazole combined with
trimethoprim (SMZ-TMP) in people living with HIV/AIDS
(PLWHA), both for prophylaxis and for the treatment of
other opportunistic diseases like cerebral toxoplasmosis
and pneumocystosis’. When coinfection occurs, PCM
typically presents with manifestations of both the acute/
subacute and chronic forms, characterizing the disease
as disseminated, with involvement of the lymph nodes,
skin, and lungs (including atypical pulmonary changes
such as cavitations and nodules). It may also present
with hepatosplenomegaly, brain lesions, and lesions in
other organs and tissues. Mixed presentations are more
common in PLWHA with a T-CD4+ lymphocyte count
<200 cells/mL>2.

In this report, we describe a case of a patient with
PLWHA who was severely immunocompromised and
had disseminated PCM, including meningitis, but without
pulmonary manifestations.

CASE REPORT

A 33-year-old man from Sao Paulo presented to the
emergency room because of nausea and loss of appetite
for 3 days. Over the previous 2 weeks, he had experienced
asthenia, a strong, pulsating headache predominantly
on the left side, sleepiness, and photophobia. He also
reported weight loss of 30 kg over the past 4 months and
diarrhea (without blood or mucus) for about a month, along
with fever (unmeasured) and night sweats. He had been
diagnosed with HIV infection in 2016 and had been taking
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tenofovir (TDF), lamivudine (3TC), darunavir, and ritonavir
(DRV/r) irregularly. At the time, he was unemployed
and had previously worked in a printing company; he
denied any recent trips or agricultural practices. On initial
examination, his condition was fair, but he appeared pale
and dehydrated. Neurologically, he scored 14 on the
Glasgow scale and was disoriented in time and space.
His muscle strength was preserved, but he had a positive
Hoffman reflex and left patellar hyperreflexia.

A computed tomography (CT) scan of the brain
showed multiple intra-axial lesions, primarily in the
basal nuclei, with no significant expansive effect and no
contrast enhancement (Figure 1A). Magnetic resonance
imaging (MRI) revealed leptomeningeal enhancement
and confirmed the presence of multiple expansive
lesions (Figures 2A and 2B). The results of the first
lumbar puncture showed an opening pressure of 23 cm
H,O, 8 cellssmm® (95% lymphocytes), glycorrhachia of
51 mg/dL, and protein level of 80 mg/dL. Gram, India-
ink, and Ziehl-Neelsen stains, the GeneXpert® MTB/
RIF Ultra test, the latex test for cryptococcal antigen,
polymerase chain reaction for Epstein-Barr virus,
Herpes simplex, and Varicella zoster, bacterial cultures
(aerobic bacteria), and the examination for neoplastic
cells were all negative. The CD4+ cell count was 9
cells/mL, and the HIV viral load was 19,206 copies/mL.
The IgG anti-toxoplasma antibody test was reactive
in the serum. Given the severe immunodeficiency,
neurotoxoplasmosis was considered the primary
diagnostic hypothesis, with neurotuberculosis and
primary CNS lymphoma as other differential diagnoses.
Empirical treatment was started with pyrimethamine
50 mg/day, sulfadiazine 1,000 mg every 6 hours, and
folinic acid 15 mg/day, along with reintroduction of the
antiretroviral regimen (TDF+3TC+DRV/r). On the day 8
of treatment, dexamethasone (4 mg) was added every
8 hours.

The patient showed partial improvement in
neurological symptoms, and a follow-up CT scan of the
skull was performed after 14 days for control purposes
(Figures 1B and 1C). Some lesions showed partial
improvement, whereas others appeared, as shown in
Figure 1C. The control MRI also showed a reduction
in the size and perilesional edema of the lesions in the
basal nuclei (Figures 2C and 2D) and a partial reduction
in leptomeningeal enhancement, but also new lesions
had appeared. The patient's clinical course and new
radiological findings suggested that cerebral toxoplasmosis
was still the leading hypothesis, possibly associated with
another granulomatous disease, such as tuberculosis or
paracoccidioidomycosis, despite normal chest X-ray and
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Figure 1. Selected images from the patient's computed tomography
(CT) scans of the brain:

1A: Contrast-enhanced CT performed on admission: axial section
showing rounded hypodense areas in the basal nuclei bilaterally, with no
obvious enhancement or mass effect.

1B: Contrast-enhanced CT 2 weeks after admission: axial section
showing reduction in previously described lesions.

1C: Contrast-enhanced CT 2 weeks after admission: axial section
showing the appearance of a focal lesion in the right hemicerebellum
with irregular enhancement and no obvious mass effect.

CT findings. Given the presence of bilateral cervical and
intraparotid lymphadenopathy (both non-palpable but
with an apparently liquefied center) on the last brain CT
scan, it was decided to perform a lymph node ultrasound-
guided needle biopsy. The pathological examination of the
lymph node specimen revealed a chronic granulomatous
inflammatory reaction with areas of necrosis and numerous
structures compatible with fungi, suggesting the presence
of Paracoccidioides spp. due to its characteristic budding
pattern shown by periodic acid-Schiff and Grocott staining.
Ziehl-Neelsen staining was negative for acid-fast bacilli.
Another biopsy of a small lesion on the hard palate also
revealed fungal forms compatible with Paracoccidioides
spp. Specific treatment with amphotericin B lipid complex
(300 mg/day) was started immediately, while sulfadiazine,
pyrimethamine, folinic acid, and dexamethasone were
continued. After 14 days, a new cerebrospinal fluid (CSF)
sample showed 3 cells/hmm?®, glycorrhachia of 89 mg/dL,
a protein level of 44 mg/dL, and a lactate level of 22 mg/
dL. The fungal test was negative, but the immunological
reaction by ELISAfor PCM was positive in that CSF sample.

The patient developed several complications and
infections during a prolonged hospital stay, including
pulmonary thromboembolism and episodes of sepsis
caused by Klebsiella pneumoniae, Pseudomonas
aeruginosa, and Staphylococcus haemolyticus. He also
developed severe rhinosinusitis with septal perforation.
A biopsy isolated Candida glabrata, which was treated
with extended bilateral maxillectomy. Finally, the patient
developed COVID-19 in-hospital, which led to severe
respiratory failure and death after 47 days of hospitalization.
Autopsy was not performed.

DISCUSSION

PCM infection starts in the lungs and can spread
to other organs and tissues via blood and/or lymphatic

Figure 2. Selected images from magnetic resonance imaging (MRI)
scans of the brain:

2A: T1 MRI without gadolinium, performed on admission: axial section
shows rounded hypointense areas in the basal nuclei bilaterally, with no
obvious mass effect.

2B: T2 sequence from the same exam: axial section shows a slight
mass effect in the two main lesions located in the basal nuclei.

2C: MRI T1 without gadolinium, performed 3 weeks after the previous
MRI: appearance of hypersignal in the previously described lesions of
the basal nuclei, suggesting hemorrhagic content.

2D: T2-weighted magnetic resonance imaging: axial section showing
reduction in the size and mass of the lesions in the basal nuclei.

pathways. CNS involvement occurs through this
dissemination*s and is described in up to 27% of
PCM cases. It is a severe, potentially disabling, and
even fatal form of PCM. NPCM primarily involves the
brain parenchyma, with secondary involvement of the
meninges®.

Theclinicalmanifestationsdependonthelocationofthe
lesions. The most common manifestations are headache,
focal signs, seizures, intracranial hypertension, ataxia,
and neurocognitive alterations. Spinal cord involvement is
rare®. The most common non-neurological manifestations
in patients with NPCM are respiratory symptoms, which
occur in over 85% of cases and often precede neurological
symptoms®. Active radiological investigation of the lungs
is justified to aid diagnosis, as the lungs are the most
affected organ®. However, in our case, the chest CT scan
was normal. In contrast, NPCM in patients with severe
immunosuppression may be associated with acute and
severe symptoms of disseminated infection involving
organs like the reticuloendothelial system, lungs, skin, and
mucous membranes, but with no prominent neurological
symptoms at all”®,

NPCM typically involves the supratentorial
compartment in 67% of cases, with a particular focus on
the cerebral hemispheres’. MRI is more sensitive than CT
for detecting small and/or posterior fossa lesions®, but in
this case, CT was able to adequately identify both initial
and new lesions.

Differential diagnoses vary between
immunocompetent (neoplasms, tuberculomas,
or  cryptococomas) and immunocompromised
patients (cerebral toxoplasmosis, tuberculosis, and
lymphomas)®®. The management of expansive brain
lesions in patients with PLWHA is well-established, with
presumptive treatment for cerebral toxoplasmosis (just
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as it was our first hypothesis). Lesions secondary to this
opportunistic disease usually improve within 10-14 days
of empirical treatment'.

Identification of Paracoccidioides spp. is necessary
for diagnostic confirmation and is achieved through
histopathological examination (by micromorphological
identification of the agent) or by culture of tissue
fragments from other affected sites’ (in our case, cervical
lymph nodes and palate). Analysis of CSF is of limited
value in NPCM®: it usually has a clear appearance and
normal opening pressure, and it typically shows non-
specific alterations that hardly define the diagnosis. Direct
testing for the fungus or its isolation in culture usually
produces negative results3. The detection of antibodies
in CSF is highly sensitive and takes less time than
antigen detection, although cross-reactions with other
fungal agents can occur, especially histoplasmosis®. The
detection of the glycoprotein antigens gp43 and gp70 by
inhibition ELISA can contribute to specific diagnosis®. The
measurement of anti-PCM antibodies in the blood often
gives false-negative results, especially in cases of very
localized lesions and in immunocompromized hosts'. No
serological tests were performed for this patient.

There is no solid evidence that PCM is resistant to
azole derivatives (fluconazole, itraconazole, voriconazole,
posaconazole, and isavuconazole), sulfamide
(cotrimoxazole, sulfadiazine), and amphotericin B
(deoxycholate, lipid complex, and liposomal)'. The most
commonly used agentsin clinical practice areitraconazole,
the SMZ-TMP association, and amphotericin B. For less
severe cases, oral itraconazole (for an average of 12
months) is the recommended treatment because of its
high efficacy and safety. SMZ-TMP is another option,
possibly even when there is CNS involvement'. However,
in severe cases of disseminated PCM (including NPCM),
the recommended treatment consists of two phases:
a first induction phase with intravenous drugs (most
commonly amphotericin B) maintained until laboratory
parameters return to normal and the clinical picture is
controlled; and a second maintenance phase with oral
drugs for an indefinite period, also depending on the
clinical response'''2. A neurosurgical approach may
be necessary in patients with hydrocephalus secondary
to brain lesions, in the form of ventriculoperitoneal or
external ventricular shunt — resection of mass-effect
lesions is infrequent'2.

CONCLUSION

HIV/IPCM co-infection can lead to death, but this
was not the direct cause of the unfavorable outcome in
our patient. This report demonstrates the difficulty of
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establishing a definitive diagnosis of NPCM in patients
with  PLWHA because the clinical manifestations are
common to other more frequent diseases (especially
neurotoxoplasmosis), imaging is heterogeneous, the
performance of immunological tests is limited, and it is
technically difficult to obtain samples for histopathological
analysis. This warrants a concomitant investigation into
other affected sites.

“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
(CC-BY), which allows immediate and free access to the work and permits
users to read, download, copy, distribute, print, search, link and crawl it
for indexing, or use it for any other lawful purpose without asking prior
permission from the publisher or the author, provided the original work
and authorship are properly cited.”
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