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Resumen

La histoplasmosis es una infeccion fungica causada por Histoplasma ssp, que afecta principalmente el sistema respiratorio, mientras que Staphylococcus aureus
resistente a la meticilina (SARM) es una bacteria notoria por ser resistente a los antibidticos y asociarse con infecciones graves. Presentamos un informe de caso
de una mujer de 33 afios con antecedente de hidrocefalia que se sometié a la colocacion de una derivacion ventriculoperitoneal (VP) y posteriormente fue llevada
al servicio de urgencias debido a debilidad muscular progresiva y sintomas sugestivos de infeccién sistémica. Evaluaciones adicionales revelaron paquimeningitis,
anomalias pulmonares y diagnésticos de histoplasmosis y bacteriemia por SARM que persistié durante varias semanas a pesar de la terapia antibiotica dirigida.
La bacteriemia solo se resolvié después de que se retirara la derivacién. Este caso resalta la importancia de considerar diversas etiologias, realizar investigaciones
diagnésticas oportunas con un historial médico completo y adoptar enfoques de tratamiento adaptados para casos complejos que involucran infecciones con-
comitantes.
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Histoplasmosis and persistent methicillin-resistant Staphylococcus aureus bacteremia associated with a ventriculope-
ritoneal shunt: a case report

Abstract

Histoplasmosis is a fungal infection caused by Histoplasma ssp. that primarily affects the respiratory system, while methicillin-resistant Staphylococcus aureus
(MRSA) is a notorious antibiotic-resistant bacterium associated with severe infections. We present a case report of a 33-year-old female with history of hydro-
cephalus that underwent a VP shunt placement and was brought to the emergency department due to progressive muscle weakness and symptoms suggestive
of systemic infection. Further evaluations revealed pachymeningitis, lung abnormalities, and diagnoses of histoplasmosis and methicillin-resistant Staphylococcus
aureus (MRSA) bacteremia, which persisted for several weeks despite targeted antibiotic therapy. The bacteremia only resolved after the shunt was removed. This
case underscores the importance of considering diverse etiologies, conducting timely diagnostic investigations with a complete medical history, and adopting
tailored treatment approaches for complex cases involving concomitant infections.
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Introduction

Persistent Staphylococcus aureus bacteremia (SAB) represents
3% to 6% of all Staphylococcus aureus infections, with an asso-
ciated mortality of about 30%'. The main risk factors for per-
sistent bacteremia caused by Staphylococcus aureus are hos-
pital-acquired infections, methicillin resistance, prior invasive
procedures, underlying chronic diseases such as hypertension
or diabetes mellitus, the presence of a central venous catheter,
and other medical devices®*. Additionally, in some cases, Sta-
phylococcus aureus can be accompanied by other co-infec-
tions, which can increase the risk of complications, adverse
outcomes, and multidrug resistance®. To our knowledge, there
are no documented cases of persistent methicillin-resistant
Staphylococcus aureus (MRSA) concomitant with disseminated
histoplasmosis in immunocompetent patients.

Fungal central nervous system (CNS) infections are uncom-
mon and should be considered emerging pathogens due to
the increased number of patients taking immunosuppressi-
ve medications, transplant recipients, and worldwide travel®.
In Latin America, histoplasmosis is a common opportunistic
infection among immunocompromised patients with disea-
ses such as HIV/AIDS, with a mortality rate of 20%’. In im-
munocompetent patients, its presentation is infrequent and
represents a diagnostic challenge®. This case highlights the
significance of the prompt diagnosis of two pathologies that
have unusual presentations in immunocompetent patients
and result in a dismal prognosis.

Case presentation

A 33-year-old female with a six-month history of involun-
tary weight loss and one-month history of headache, fatigue,
malaise, and progressive ascending weakness, along with
urinary retention in the last week. She had a history of nor-
mal pressure hydrocephalus (NPH), for which she underwent
the insertion of a ventriculoperitoneal shunt two years ago.
The shunt was replaced one month ago. At an initial care
hospital, Guillain-Barré Syndrome was suspected, leading to
the administration of intravenous immunoglobulin. Despite
the treatment, the patient’s weakness persisted and eventua-
lly progressed to ventilatory failure. Consequently, she was
transferred and admitted to our institution. The patient was
presented with orotracheal intubation, bilateral facial palsy,
decreased strength in all four limbs, diminished deep tendon
reflexes, and preserved sensitivity without meningeal signs. A
bladder catheter was inserted due to urinary retention.

The patient was admitted to the Intensive Care Unit (ICU) for
management. Various etiologies, including syphilis, tubercu-
losis, and invasive fungal diseases, oncological and inflam-
matory diseases such as sarcoidosis and granulomatosis were
also considered and ruled out, as well as idiopathic causes.

Laboratory studies showed chronic anemia, leukocytosis, and
elevated C-reactive protein (Table 1). A contrast-enhanced
thoracoabdominal CT scan revealed extensive centrilobular
micronodules with diffuse interstitial thickening, and para-
aortic adenopathy (Figure 1). A fibro-bronchoscopy with

bronchoalveolar lavage (BAL) was performed. The results
were remarkable for a fungal culture positive for Histoplasma
capsulatum (growth of septate hyaline filamentous fungus
after three weeks of incubation), while the rest of the infec-
tious tests were negative (Table 1).

The admission head CT scan revealed right temporal encepha-
lomalacia. Subsequently, a lumbar puncture was performed, in-
dicating an opening pressure of 27 cmH20. The cerebrospinal
fluid (CSF) analysis showed pleocytosis, primarily consisting of
lymphocytes (86%), along with hypoglycorrhachia, hyperprotei-
norrachia, and the presence of erythrocytes. Although the CSF
gram stain did not show bacteria, a few white blood cells were
present. The PCR test for tuberculosis was negative.

On the second day of ICU hospitalization, the patient deve-
loped a fever. Blood cultures were obtained, which revealed
bacteremia caused by MRSA. Broad-spectrum antibiotic the-
rapy with Cefepime and Vancomycin was initiated. Bacillos-
copic results were negative. A brain magnetic resonance ima-
ging (MRI) was performed which showed an old putaminal
infarction and T2 central hyperintensity of the cervicothoracic
spinal cord concerning transverse myelitis. In addition, there
was an extensive and diffuse leptomeningeal enhancement
in the posterior fossa and in the spine.

A wedge pulmonary biopsy and culture were conducted, with

a high suspicion of histoplasmosis or sarcoidosis based on
the findings from the thoracoabdominal CT scan. The patho-

Table 1. Laboratory studies

Hemoglobin 8.7 g/dL

Leukocytes 9870 /uL
Neutrophils 8.300 /pL
Linfocytes 460 /pL
Monocytes 1070 /uL

Platelets 197000 /pL

Biochemistry

Serum creatinine 0.55 mg/dL
Albumin 2.6 g/dL
AST 6.9 U/L
ALT 11.10 U/L
Total bilirrubine 0.34 mg/dL

Infectious markers

C reactive protein 15.9 mg/dL
HIV antibodies Negative
HTLV antibodies Negative
RPR Negative
Antigen of Cryptococcus Negative

Autoimmune diagnostic tests

ANAs
Anti-DNA

1:80 dils

Negative

HIV: Human Immunodeficiency Virus, HTLV: Human T-lymphotropic virus, RPR:
Rapid Plasma Reagin, ALT: Alanine aminotransferase, AST: Aspartate amino-
transferase, ANA: Antinuclear antibody.
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Figure 1. Contrast-Enhanced Chest Computed Tomography.

T2 Lung axial view. Centrilobular micronodules with linear branching pattern
(Tree-in-bud sign) and multiple heterogeneous spiculated soft-tissue nodules
involving both lungs more prominent in the apical regions of both with the
presence of a pulmonary cavitation.

logy examination of the lung specimen revealed chronic
granulomatous inflammation with focal necrosis and tested
positive for MRSA.

The clinical presentation suggested the possibility of tuber-
culosis or histoplasmosis, although microbiological isolates
have not been obtained at this point. Consequently, empi-
rical management was initiated to address both conditions.
The anti-tuberculous treatment regimen consists of Rifampi-
cin, Isoniazid, Pyrazinamide, and Ethambutol. Additionally, as
adjuvant therapy for meningitis, Liposomal Amphotericin B,
Ivermectin (administered in two doses), and IV Dexametha-
sone were administered.

The Histoplasma urine antigen (UAg) was positive (1.4 ng/mL,
Normal value = < 0.2 ng/mL). At that time, the patient's diag-
nosis was disseminated histoplasmosis with MRSA bacteremia.

Subsequently, the therapy was adjusted for the first pathogen
with amphotericin B, and Posaconazole was initiated for conti-
nued outpatient therapy. For MRSA bacteremia, IV Vancomycin
antibiotic was switched to IV Ceftaroline. (Figure 2).

The patient gradually regained strength in all four limbs. The
weaning process from invasive mechanical ventilation was
initiated two weeks after admission but was unsuccessful,
leading to the necessity of a tracheostomy. Finally, after two
months of hospitalization, the patient was discharged with
homecare support.

However, despite the management, the patient was readmit-
ted to the emergency department fourteen days after dischar-
ge due to persistent fever and malaise. The blood cultures
revealed positive results for MRSA once again. To further in-
vestigate the source of infection, a positron emission tomo-
graphy-computed tomography (PET-CT) scan was performed,
which did not show any clear hypermetabolic foci. As a result,
infectious diseases and neurosurgery teams decided to remo-
ve the ventriculoperitoneal shunt due to a high suspicion of
colonization by MRSA causing persistent bacteremia.

Once the ventriculoperitoneal shunt was removed, resulting
in the resolution of bacteremia. Cultures obtained from ce-
rebrospinal fluid yielded negative results for any discernible
microorganisms, including MRSA and Histoplasma. After ap-
proximately three months of hospitalization, the patient was
discharged. Posaconazole was prescribed for a duration of
six months at a dose of 300 mg every 24 hours (sustained-
release tablets). It is noteworthy that the follow-up prima-
rily relied on clinical assessment due to the unavailability of
posaconazole levels within our institution. Consequently, the
patient’'s condition improved, and after six months did not
require further follow-up.

URL Pulmonary Wedge
cultivation positive for MRSA

Blood cultures
positive for MRSA

Blood cultures

Blood cultures
positive for MRSA 1st Discharge positive for MRSA 2nd Discharge
Negative LBA culture Removed
S f Clearance of MRSA for Histoplasma Shunt VP
s;,?r';::mps in the Hemoculture capsulatum
Positive LBA culture
1st Hospital for Histoplasma = Clearance of MRSA Clearance of MRSA
admissign capsulatum 2nd Hospital in the Hemoculture in the Hemoculture
] 11111 L 1 11 ] 1 11 |
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Figure 2: Infections Timeline

MRSA: Methicillin-Resistant Staphylococcus aureus, URL: upper right lobe, VP: Ventriculoperitoneal.
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Discussion

In this case, we describe a rare scenario involving the coexis-
tence of histoplasmosis and persistent MRSA bacteremia in a
patient with a VP shunt. Histoplasmosis is a fungal infection
caused by Histoplasma ssp., primarily affecting the respira-
tory system, while MRSA is a notorious antibiotic-resistant
bacterium associated with severe infections. The combina-
tion of these two infections in our patient presented a diag-
nostic and therapeutic challenge.

The patient was presented with neurologic symptoms and
lung opacities. Subsequent analysis of BAL cultures, Histo-
plasma urine antigen (UAg), and blood cultures revealed the
presence of both Histoplasma capsulatum and MRSA. No-
tably, neuroimaging demonstrated the rare occurrence of
pachymeningitis, a manifestation associated with meningitis
caused by histoplasmosis or MRSA>8, Despite the absence of
Histoplasma isolation in the cerebrospinal fluid (CSF), the po-
sitive Histoplasma urinary antigen, combined with its isola-
tion in the bronchoalveolar lavage culture, substantiates the
diagnosis of disseminated Histoplasmosis.

The initial diagnostic approach was focused on confirming
neuroinfectious diseases, particularly histoplasmosis. This
infection is common in the Americas and can cause severe
complications in individuals with weakened immune systems.
On the other hand, the clinical symptoms in immunocom-
petent individuals differ based on the size of the infectious
particles and the underlying factors’. A low level of exposu-
re in healthy hosts usually leads to asymptomatic infection,
while acute syndrome typically follows heavy inoculation. The
thoracoabdominal CT scan shows diffuse interstitial, reticu-
lonodular infiltrates, associated with hilar and mediastinal
lymphadenopathy. Systemic symptoms include fever with
respiratory impairment, diaphoresis, weight loss, headache,
and gastrointestinal complaints®~.

The neurological findings, in this case, suggest transverse
myelitis, which is a more frequent presentation in viral infec-
tions and less common in fungal and bacterial infections®™.
The initial blood cultures were positive for MRSA, which su-
ggested the myelitis to be also due to MRSA. Community-
acquired MRSA has increased in frequency, mostly presenting
as skin and soft tissue infections. The most frequent invasive
forms are osteoarticular and pleuropulmonary, this germ is a
rare cause of meningitis®™. In addition to the neurological and
bacteremia findings, the patient’s radiological studies revealed
lung opacities. The imaging findings suggest a possible infec-
tious process, such as bronchiolitis or pneumonia. Tree-in-bud
sign seen on chest x-ray is a common finding in patients with
small airway infection, while the multiple nodules with irregu-
lar edges and spiculated appearance may suggest malignan-
cy'?. However, given the patient's presentation and medical
history, an infectious etiology was more likely.

Initial treatment aimed to eradicate both pathogens and im-
prove the patient’'s symptoms. Antifungal therapy with itra-
conazole was unsuccessful due to unavailability of monito-

ring for itraconazole levels at our facility. Additionally, admi-
nistrative hurdles prevented the timely delivery of the medi-
cation from the health insurance provider to the patient. As a
result, posaconazole was started on second admission. While
itraconazole is traditionally recommended as the primary
treatment option, studies have highlighted the effectiveness
of newer azoles like posaconazole and voriconazole against
H. capsulatum in laboratory settings™™ Posaconazole, speci-
fically, stands out for its activity in vitro and successful outco-
mes in experimental infection models™.

Evidence on posaconazole for Histoplasmosis with CNS disea-
se, is scarce. However, there have been studies in animal mo-
dels with disseminated histoplasmosis and aspergillosis with
successful treatment with posaconazole, both as first-line and
salvage treatment'™¢. Posaconazole is known to have good
penetration into the CNS and has been compared in animal
models against amphotericin B and itraconazole™, but there
are no head-to-head studies in humans. Subsequently, posa-
conazole has been used successfully in patients with progres-
sive histoplasmosis with lymphohistiocytosis in patients with
HIV'” and has proven to be effective in previous case reports’®.
A survey in 2022 found that when there is CNS involvement,
4% of infectious disease physicians recommend posaconazole,
compared to 57% who recommend itraconazole in step-down
treatment™. The 2007 update of histoplasmosis management
guidelines by the Infectious Diseases Society of America was
based on literature up to June 2006. However, since then, no-
vel treatment options such as posaconazole (approved shortly
before the guidelines) and isavuconazole have emerged. Sur-
prisingly, despite the availability of these medications, there
has been a notable absence of revisions in clinical practice
recommendations. Furthermore, the dearth of new data pu-
blished on therapy guidance highlights a significant gap in cu-
rrent knowledge regarding treatment approaches®?'.

Despite antibiotic treatment and adequate vancomycin
trough levels, the patient continued with persistent MRSA
bacteremia, but the site of origin of bacteremia was still unk-
nown. She had a history of normal pressure hydrocephalus
and an insertion of a ventriculoperitoneal shunt two years
ago. The most common causative organisms isolated from
infected shunts are Staphylococcus epidermidis, Staphylococ-
cus aureus, and gram-negative rods*=24. Therefore, the medi-
cal team decided to remove the shunt and with consequence
the patient’s bacteremia was resolved.

The confirmation of co-infection with Gram-positive bacteria
and histoplasmosis presents a therapeutic challenge in selecting
an optimal antimicrobial regimen. The utilization of broad-spec-
trum antibiotics and antifungals, such as Vancomycin, Ceftaro-
line and Amphotericin B carries the potential for complications
including acute renal failure, red man syndrome, hepatic toxici-
ty, and others®. Concurrent administration of these medications
may further exacerbate the manifestation of these complica-
tions. However, a carefully monitored administration of these
medications, considering renal and hepatic function along with
other clinical manifestations, was implemented. Additionally,
the removal of the infectious foci (device) was performed. This
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comprehensive approach successfully minimized the risk of
complications and proved to be an optimal strategy for treating
this case. Thus, it warrants consideration for similar clinical pre-
sentations in the future.

This case highlights the importance of a comprehensive diag-
nostic approach and collaboration among various specialties
in managing complex infections. Considering multiple po-
tential pathogens, including endemic ones in certain regions,
is crucial for accurate diagnosis and timely treatment. Early
removal of foreign bodies should be considered in cases of
persistent bacteremia to improve prognosis. Overall, a mul-
tidisciplinary approach, thorough diagnostics, and prompt
interventions are key to optimizing patient outcomes in cha-
llenging infection cases.
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