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ARTICLE INFO ABSTRACT

Keywords: Neoscytalidium is a phytopathogen that is often found in plants and soil. It mostly leads to skin and nail in-
Scytahdm.m. o fections, and invasive diseases of the sinuses, lung, and brain have been described mostly in immunocompro-
Neoscytalidium dimidiatum mised patients. We report a case of a post-renal transplant patient who received anti-thymocyte globulin for
Fungal . P . . .
Infecti induction immunosuppression. A month after her transplant, she presented with fever and new-onset seizures,
nfection . . PRTY .

Transplant and computed tomography revealed a brain abscess with mass effects and herniation. The patient underwent
Immunocompromised abscess drainage and craniectomy. The pathological findings showed filamentous septate hyphae. The surgical

culture rapidly grew wool-like colonies with a black reverse on Sabouraud agar. Lactophenol cotton blue staining
showing septate branched hyphae with one to two arthroconidia cells with flattened ends. The patient was given
a combination of amphotericin B and voriconazole but unfortunately died ten days after the diagnosis. This case
highlights Neoscytalidium as a cause of invasive fungal disease in immunocompromised patients that is difficult to
treat and is often fatal, even when combined surgical and medical therapies are used as treatment modalities.

1. Introduction

The Neocytalidium genus is a phytopathogen found in plants and soil.
It includes more than 15 species; two are usually pathogenic in humans,
Neoscytalidium dimidiatum and Scytalidium hyalinum [1]. These patho-
gens are usually geographically distributed in tropical and subtropical
areas, with the highest incidence in Africa, South America, India, and
Asia, accounting for 0.7% of onychomycosis and 0.2% of skin infections
on the soles [1,2]. The clinical manifestations are diverse, and most
reported cases are related to skin and nail infection mimicking derma-
tomycosis and onychomycosis; however, there are cases of invasive
disease, mainly in patients with immunocompromising conditions [1].
Invasive ophthalmological disease affecting healthy and immunocom-
petent adults has been described in several cases, leading to endoph-
thalmitis and keratitis.

In most cases, the disease was refractory to systemic and topical

antifungals requiring enucleation [3-7]. Disseminated and invasive
diseases involving the brain and sinuses have been described in multiple
post-solid organ transplant patients [8-11]. As the pathogen rarely
presents with invasive disease, the diagnosis is often delayed, resulting
in a poor outcome; we describe a case of invasive Neoscytalidium brain
infection in a post-renal transplant patient.

2. Case

A 55-year-old female known to have hypertension, a history of stroke
with residual weakness, carotid artery stenosis post right carotid end-
arterectomy, diabetes mellitus, and end-stage renal disease (ESRD)
started hemodialysis in 2018. She underwent a living related renal
transplant on Day 0, in which her daughter was the donor. She received
anti-thymocyte globulin (ATG) and methylprednisolone for induction
immunosuppression and was maintained on prednisolone, tacrolimus,
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and mycophenolate-mofetil. The patient had delayed graft function
requiring dialysis. Biopsy of the transplanted kidney showed acute
tubular necrosis (ATN). On Day +34 during her clinic follow-up
appointment, the patient presented with a fever of 38.2 °C and had a
tonic-clonic seizure lasting for 1 min. She was admitted for further ex-
amination and treatment. A social history was then taken from the
family. She had been a housewife living on a farm for the past three
months. She had direct contact with sheep and rabbits. She had a skin
rash attributed to an allergic reaction. On physical examination, she was
afebrile with normal vital signs. She was confused, and her pupils were
reactive and equal in size bilaterally. Motor and sensory functions were
intact. Deep tendon reflexes were normal in the upper limbs, and absent
tendon reflexes were normal in the lower limbs with a mute bilateral
plantar reflex. Meningeal signs could not be elicited.

The systemic examination was unremarkable. Laboratory in-
vestigations were remarkable for a white blood cell count was slightly
elevated to 12.66 10"9/L, with a normal absolute neutrophil count of
9.849.84 1079/L, severely suppressed absolute lymphocyte count of 0.21
10"9/L, significantly increased creatinine 536 pmol/L, low sodium level
of 127 mmol/L, elevated procalcitonin of 2.59 ng/ml, elevated C-reac-
tive protein of 102 mg/L, and a normal tacrolimus level of 14.9 ng/ml.
Brain computed tomography (CT) without contrast was performed on
the day of admission and showed a subacute infarction in the right ce-
rebral hemisphere following anterior circulation in the arterial terri-
tories with few focal areas of calcifications (Fig. 1). Hypodensity was
seen within the right parieto-occipital lobes, with no significant mass
effect presenting as a subacute ischemic event. The patient’s neurolog-
ical status deteriorated with a worsening level of consciousness (LOC),

Fig. 1. Axial non-contrast CT of the brain cerebrum that revealed subacute
infarction (black arrowheads) in the right cerebrum with few areas of calcifi-
cations (black arrows).
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the right pupil was irregular in shape and nonreactive to light, and the
right-side plantar reflex was upgoing. A repeat brain CT the following
day showed a worsening mass effect on the right lateral ventricle and a
mild leftward midline shift with subfalcine herniation. Accordingly, the
patient underwent emergency decompressive craniectomy and right
frontal lobe biopsy on the same day (Day +35). Pathology showed
abundant thin septate fungal hyphae with angioinvasion (Fig. 2). The
fungal culture on day 3 (Day +37) rapidly grew on Sabouraud agar
(Fig. 3). Lactophenol cotton blue staining showed a morphological
appearance consistent with Neoscytalidium spp., showing hyaline septate
hyphae and contiguous rectangular arthroconidia (Fig. 4) [12]. Tem-
plate DNA was extracted from the grown culture to prepare an Illumina
sequencing library using the Nextera-XT library preparation kit ac-
cording to the manufacturer’s instructions. Whole-genome low coverage
sequencing was performed on the MiSeq Illumina instrument with a 2 x
300 paired-end protocol. The reads generated were assembled with
SPAdes software [1] using the default options. The sequence of the in-
ternal transcribed spacer (ITS) region commonly amplified with ITS-1
and ITS-4 primers was extracted in silico from the assembled genome
and queried against GenBank (www.ncbi.nlm.nih.gov) and the
CBS-KNAW fungal biodiversity center (www.cbs.knaw.nl). Sequence
alignments showed the highest identities (99.47-100%) to the ITS re-
gions of the ribosomal DNA from Neoscytalidium dimidiatum. Manual
alignments of the assembled contigs with publicly available
N. dimidiatum draft genomes confirmed the species identity.

The patient was started on dual antifungals on Day +37 (2 days after
the surgery when the preliminary pathology results were obtained),
liposomal amphotericin B 5 mg/kg once daily, and voriconazole 6 mg/
kg as a loading dose for two doses and subsequently at 200 mg twice
daily. After a week, the voriconazole level was checked and was in a
therapeutic range (3.04 mg/L). A chest CT scan was performed to assess
the extent of the disease and showed no changes suggestive of invasive
pulmonary fungal infection. On Day +38, the patient’s neurological
condition deteriorated. Brain CT showed extensive ischemic changes
along the Anterior cerebral artery and middle cerebral artery territory in
the right cerebral hemisphere and the development of obstructive hy-
drocephalus. As the patient’s prognosis was deemed poor, she was not
taken to surgery, and her code status was changed to do not resuscitate.
On Day+47, the patient died.

3. Discussion

This case describes a rare fungal pathogen that rarely presents as an
invasive disease but caused a rapidly progressive and fatal invasive brain
infection in a renal transplant patient. Neoscytalidium belongs to the
saprophytic dematiaceous fungi group. It has a wide geographic distri-
bution and is present mainly in soil and plants [13]. We postulate that
the infection occurred before the transplant given the patient’s pro-
longed stay on a farm and the suspicious skin lesions she developed. The
rapid course of disease progression is likely related to poor cellular
dysfunction following ATG administration.

Similar invasive diseases have been reported in renal transplant
patients. The invasiveness of these diseases was described in 1996 when
Rockett et al. [11] reported a case of subcutaneous phaeohyphomycosis
in a renal transplant patient. Another case series by Garinet et al. [10]
described invasive skin and soft tissue disease in 5 renal transplant pa-
tients. Invasive pulmonary infection and disseminated skin infection
have been described in a renal transplant patient. In the latter case, the
patient’s skin biopsy culture was morphologically consistent with a
diagnosis of Neoscytalidium. Amphotericin B followed by voriconazole
was given and led to a good response and resolution of the skin and lung
lesions [14]. This emphasizes that the combination of the two agents
provides a reasonable choice for treatment.

Four cases have been published describing invasive diseases
affecting the brain and are summarized in Table 1. Cerebral disease
appears to be fatal in the three described cases irrespective of the
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Fig. 2. A. H&E stained section 10X showing
necrotic brain tissue (Red arrow) and necrotic
inflamed vessels (Blue arrow). B. GMS stain
shows fungal elements invading vessel (Black
arrow) x40 the fungal elements are mixed sep-
tated hyphae and nonseptate pseudohyphae. C.
Numerous septated hyphae 60X. D. Nonseptate
pseudohyphae elements 40x. (For interpretation
of the references to color in this figure legend,
the reader is referred to the Web version of this
article.)

*GMS: Grocott methenamine silver stain. H&E
Hematoxylin and eosin.

Fig. 3. A Sabouraud dextrose agar with chloramphenicol and cycloheximide showing a rapidly growing fungus that grew in 3 days with a characteristic wooly

surface and dark gray reverse.

patient’s immune status. All three reported cases progressed rapidly
with hydrocephalus and death occurring shortly after diagnosis despite
aggressive surgical intervention and treatment with amphotericin and/
or voriconazole [8,15-17]. ATG use has also led to disease progression
after an initial response to treatment, which appears to be a risk factor
predisposing patients to more invasive disease [8].

The diagnosis was based on the morphological characteristics and
rapidity of growth of wool-like colonies with a black reverse on Sabo-
uraud agar and lactophenol cotton blue staining that showed septate
hyphae with fission arthroconidia along with larger, more pigmented,
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brown-colored conidia [18].

There is no recommended treatment approach given the absence of
standardized minimum inhibitory concentration (MIC) cutoffs.
Amphotericin B, voriconazole, and terbinafine have the highest in vitro
antifungal susceptibility [19]. Voriconazole has the lowest MIC of all
antifungals, making it the most active drug. The MIC values for caspo-
fungin, terbinafine, and posaconazole were variable for different isolates
[20,21]. Most reported cases of invasive diseases were treated with a
combination regimen of amphotericin B and voriconazole with little
success, suggesting the aggressiveness of the disease and an inadequate
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Fig. 4. Lactophenol cotton blue staining showing septate branched hyphae with 1-2 arthroconidia cells with flattened ends. (For interpretation of the references to
color in this figure legend, the reader is referred to the Web version of this article.)

Table 1
Summary of reported cerebral neoscytalidium infections.

Age (years)  Underlying disease Presentation Brain imaging findings Surgical treatment Antifungals Outcome

Reference

number

31 [8] Renal transplant Paranoid delusions Brain CT: right posterior temporal EVD insertion for Voriconazole. Death.
complicated with acute and hallucinations. hypoattenuating lesion with surrounding hydrocephalus.
cellular rejection edema measuring
requiring ATG.

17 [15] Systemic lupus Fever, seizure, neck Brain CT: hypodense lesion in the frontal Craniotomy and Amphotericin B. Death.
erythematosus with rigidity. lobe. abscess drainage.
renal involvement.

18 [16] Healthy Headache, fever, Brain CT: Hydrocephalus, with multiple Stereotactic abscess ~ Amphotericin and Death.

vomiting and right- white matter lesions in the right thalamus,  drainage. fluconazole that was
sided weakness. internal capsule, globus pallidus and right Theco-peritoneal later switched to
cerebellum, with no significant contrast shunt for posaconazole.
enhancement. hydrocephalus.
Brain MRI: abscess in the left frontal lobe,
with mild hydrocephalus.

62 [17] Liver cirrhosis, Progressive Brain MRI: 1.8 cm brain abscess. Stereotactic abscess Amphotericin for one Alive after
hepatocellular dysarthria and drainage. week then switched to 15 months of
carcinoma, diabetes. generalized voriconazole. follow up.

weakness.

ATG: Anti-thymocyte globulin. CT: Computed tomography. MRI: Magnetic resonance imaging. EVD: External ventricular device.

response to therapy. Early recognition and identification is important to
guide targeted treatment and to improve outcomes.
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