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bstract

Background: Scopulariopsis species are environmental fungi that rarely cause human infections. However, in immunocom-
promised patients, they can lead to invasive, life-threatening diseases with challenging management. Scopulariopsis brevicau-
lis has been implicated in deep fungal infections, but detailed information on its pathogenesis remains limited. Pulmonary and
disseminated infections are the most common clinical manifestations, often requiring prolonged antifungal therapy.

Case Presentation: We report a rare case of Scopulariopsis brain infection in a paediatric patient with pre-B acute lympho-
blastic leukemia (ALL). The patient developed persistent fever and neurological symptoms, prompting imaging studies that
revealed enhancing brain lesions. Despite negative bacterial and mycobacterial cultures, fungal culture and microscopy of
brain tissue confirmed Scopulariopsis species. The patient was treated with voriconazole, demonstrating a favourable clinical
and radiological response.

Conclusion: This case report emphasizes the importance of vigilance and prompt diagnosis in managing opportunistic infec-
tions in immunocompromised patients. Fungal infection (Scopulariopsis) should be considered in the differential diagnosis of
CNS infections in patients with underlying malignancies and immunosuppression. Species identification and minimum inhibi-
tory concentration (MIC) data were not available. Early recognition and treatment with appropriate antifungal agents, such as

N\

voriconazole, can significantly improve outcomes in these patients.

J

Introduction

Scopulariopsis is a common fungus in the environment and it
is commonly found on vegetables, animal corpses and other
organic waste. It obtains nutrients from dead organic matter. It
causes opportunistic infection in humans [1-3]. Scopulariopsis
belongs to Microascaceae family. Scopulariopsis brevicaulis is
the commonest species reported. Other species include Scopu-
lariopsis acremonium, Scopulariopsis brumptii, Scopulariopsis
candida, Microascus trigonosporus, Microascus cinereus [4].
Microscopically, the isolated fungus has hyaline and septate
hyphae, finger-like conidiophores on which annelids produced
chains of conidia [5]. Surface slide is powdery light brown col-
onies with a light tan on the periphery and the reverse slide is
usually tan with darker brownish center (Figure 4) [6,7].

Although rare, Scopulariopsis brevicaulis can causes invasive
fungal infection in humans. Opportunistic fungal have become
a significant cause of morbidity and mortality in patients with
severe underlying diseases such as malignancy and post bone
marrow transplant and impaired host defense capabilities [8].
The most common manifestation is pulmonary and dissemi-

nated infection. Infections at other sites such as ear, nose, nails,
lung and brain have been reported in immunocompromised pa-
tients and those with ongoing substance abuse [6,9]. The exact
pathogenesis remains unknown. Treatment remains challeng-
ing. Diverse approaches have been described in the literature
with varying outcomes [6,7].

Here, we report a rare case of Scopulariopsis brain infection in
a paediatric patient with pre-B-acute lymphoblastic leukemia
(ALL). To our knowledge, this represents the first documented
case of Scopulariopsis affecting the central nervous system in
a child. This report highlights the diagnostic challenges, treat-
ment considerations, and the need for further research into op-
timal management strategies for such rare fungal infections.

Case Report

5 years old female with Pre-B-ALL had been diagnosed in
January, 2023. He had been treated with induction chemo-
therapy with vincristine, peg asparaginase, dexamethasone
and intrathecal methotrexate from 2nd February, 2023 to 1st
March, 2023 followed by the consolidation chemotherapy with
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vincristine, intrathecal methotrexate and 6-merceptopurines
dated from 11th march, 2023 to 28th March, 2023. She had
received interim maintenance chemotherapy with vincristine,
dexamethasone, 6-merceptopurines and intrathecal methotrex-
ate from 24th May, 2023 to 21th June 2024. She had delayed
intensification chemotherapy with vincristine, doxorubicin,
peg asparaginase and 6-merceptopurines, cyclophosphamide,
cytarabine and intrathecal methotrexate from 30th July to 14th
September, 2023. She was started on maintenance chemo-
therapy since 26th september, 2023 with 6-merceptopurine,
dexamethasone and methotrexate with plans to complete 18
months.

She was admitted for delayed intensification chemotherapy in
end of July 2023. She had developed daily fever and blood cul-
ture was sent that grew Carbapenem resistant Escherichia coli
(E coli) and Candida albicans which was treated with merope-
nem, colistimethate sodium for E coli bacteremia and initially
caspofungin then switched to fluconazole for candidemia.

Later on, she had developed abdominal distention and keeping
in view her febrile neutropenia, she underwent Computed To-
mography (CT) of chest, abdomen and pelvic which revealed
cecal perforation and pulmonary nodules. She had undergone
exploratory laparotomy and resection of bowels with ileostomy
and Hartmann procedure for cecal perforation on 2nd August,
2023 and treated for presumed fungal pneumonia with vori-
conazole from 23rd July, 2023 to 11th dec, 2023). Post surgery
she had developed fever, pain and discharge at the surgical site.
Abdominal wound infection was suspected and culture wound
swab sent on 7th August, 2023 grew Enterococcus gallinarum
(sensitive to chloramphenicol. linezolid) treated with oral line-
zolid. She underwent stoma reversal on 12th December, 2023
In April 2024, she was admitted for right abdominopelvic col-
lection and pigtail drain was inserted on 9th April, 2024 by
intervention radiology team. Pus culture grew E. coli which
was treated with piperacillin/tazobactam. Repeat CT abdomen
reported fistulous communication between bowel and collec-
tion and so she underwent exploratory laparotomy with ret-
roperitoneal exploration, adhesionolysis, ileal wedge resection
and anastomosis, revision of previous anastomotic site with
ileocolic anastomosis on 1st May, 2024.

She presented on 15th August 2024 with persistent and contin-
uous fever and headache for 4 days. Patient had no other neuro-

logical symptoms such as fits, vision loss and weakness 1n the
limbs. She reported no other symptoms. Clinically, the patient
was febrile on arrival, irritable and lethargic but there were no
signs of meningism. Abdomen was soft, non-tender with a well
healed laparotomy wound. Baselines labs revealed neutrope-
nia from 15th to 18th August, 2024. Initially blood culture and
lumbar puncture was not performed. She was initially started
on piperacillin/tazobactam from 15th to 18th August 2024 for
febrile neutropenia.

Magnetic resonance imaging (MRI) brain (Figure 1) done on
19th August 2024 revealed enhancing nodules centered over
surface of left parietal and right occipital area highly concern-
ing for disease involvement vs brain abscesses. She was started
on Ceftriaxone, Vancomycin and metronidazole on 19th Au-
gust 2024.

Cerebrospinal Fluid (CSF) analysis was performed later on 4th
September, 2024 which revealed 01 white blood cells (WBC),
protein 22.8mg/dl and glucose 48 mg/dl. Her CSF India ink
test and meningitic panel including polymerase chain reactions
(PCR) for Escherichia coli K1 haemophilus influenzae, listeria
monocytogene, neisseria meningitidis, streptococcus agalac-
tiae, streptococcus pneumoniae, cytomegalovirus, enterovirus,
herpes simplex virus 1, herpes simplex virus 2, Human her-
pesvirus 6, Human parechovirus, varicella zoster virus, Cryp-
tococcus neoformans/gattii were negative. She had negative
bacterial, fungal and mycobacterial cultures on CSF. Her CSF
cytology was negative for malignant cells.

Repeat brain imaging with MRI scan (Figure 2) was done on
20th September, 2024 which showed interval development of
new right occipital lobe lesion as well interval increase in size
of previous right occipital lobe lesion consistent with disease
progression.

The patient was planned for brain biopsy and neuroavigation
guided right occipital craniotomy and resection of the lesion
was done 8th October, 2024.

Histopathology (Figure 3) showed glial tissue with reactive
gliosis, foci of abscess formation and surrounding vague gran-
ulomatous response.

Brain tissue was negative for bacterial culture and her myco-
bacterial gene Xpert was negative and Mycobacterial culture

Figure 1: Brain MRI: Post contrast T1- weighted images demonstrates two enhancing
nodules each on right occipital cortex and left posterior parietal region.
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Figure 2: Brain MRI: Post contrast T1- weighted images showed new enhancing cortical based
lesion adjacent to previously demonstrated right occipital lobe lesion and left posterior parietal
lobe nodule slightly increased in size.

was not sent on brain tissue. Initial Koh and microscopy were
negative fungi in this case. Lactophenol Cotton Blue (LPCB)
mount (Figure 4a) of the colony showed hyaline, septate hy-
phae with conidiophores bearing annellides. Fungal cultures
(Figure 4b) later revealed light brown colonies with a tan pe-
riphery and dark brown reverse coloration.

A The patient was started on voriconazole on 24th October 2024
4 : with plans to complete 12 months of antifungal therapy.

Repeat imaging of brain with MRI scan (Figure 5) in Novem-

A ber, 2024 reported postsurgical changes in the right occipital

Figure 3: Histopathology: Microscopy revealed glial tissue lobe W%th Complete resection Of prev10}151y seen penpherally
with abscess formation and epithelioid histiocytes. No definite enhancing lesions. The left parietal lesion shows interval de-
caseous necrosis seen. crease in size, suggesting response to treatment.
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Figure 4a: Microscopy and Culture: LPCB mount of the colony showed hyaline, septate
hyphae with conidiophores bearing annellides.
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Figure 4b: Fungal cultures showed light brown colonies with a tan periphery and dark
brown reverse coloration.
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Figure 5: Brain MRI: Post contrst T1- weighted images showed postsurgical changes in right
occipital lobe and decrease in size of enhancing focus noted in the left parietal cortex.

4

Figure 6: Brain MRI: Post contrast T1- weighted images showed stable postsurgical changes in
right occipital lobe and stable enhancing focus noted in the left parietal cortex.

Previously demonstrated right occipital nodule has interval
increase in size currently measuring 9mm against prior Smm.
Left posterior parietal lobe nodule currently measures 6.2mm
against prior measurement of Smm.

Follow up MRI brain in Feb, 2025 (Figure 6) revealed stable
postsurgical changes in the right occipital lobe and a stable,
tiny enhancing focus the left parietal lobe. As of March 7th
2025, the patient remains on voriconazole and is undergoing
further chemotherapy.

Discussion

This case report highlights a rare and severe fungal infec-
tion, secondary to Scopulariopsis species, affecting the brain
of a 5-year-old female patient with Pre-B ALL. The patient's
complex medical history, including multiple chemotherapy
regimens and previous infections, increased her susceptibil-
ity to opportunistic infections. The diagnosis of Scopulariop-
sis species was challenging due to the non-specific symptoms
and lack of typical radiological findings. However, the use of
microscopy and fungal culture enabled the identification of the
causative agent. Microscopic morphology demonstrated char-
acteristic chain-forming conidia, consistent with Scopulariop-
sis species since antifungal susceptibility testing for moulds is
not available in Pakistan, drug testing could not be performed.
The patient's response to voriconazole treatment was favorable,
with significant improvement in clinical and radiological find-

ings. This case underscores the importance of considering fun-
gal infections in immunocompromised patients and highlights
the need for early diagnosis and targeted antifungal therapy.

A literature review revealed a few case reports of Scopulariop-
sis species infections in adult patients, highlighting the rarity
and severity of these fungal infections. Select cases of brain
Scopulariopsis infections have been summarized in Table 1.
[10-12]. Regarding the Scopulariopsis species, the case reports
include one patient infected with Microascus cinereus, one by
S. brevicaulis, and in the third case, the Scopulariopsis species
was not identified. Two patients were immunocompromised
while the third patient was immunocompetent. The patients
were treated with antifungals and surgery (2 out of 3 patients).
One patient was treated only with antifungal drugs. Two pa-
tients died due to the fungal infection; other one died from
graft versus host disease of the gastrointestinal tract [10-12].

Scopulariopsis infections are typically treated with antifungal
medications such as Amphotericin B, Voriconazole, Posacon-
azole, and Terbinafine. However, treatment can be challenging
and the choice of antifungal medication may depend on the
specific circumstances of the infection and the individual pa-
tient's needs. In some cases, combination therapy with multiple
antifungal medications may be necessary [13-15]. Few other
cases of Scopulariopsis infections have been summarized in
Table 2. [16-21].
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Table 1: Reported cases of Scopulariopsis Brain Infection [10-12].

Age | Gender | Species identified Underlining condition | Site of Infection | Treatment Outcome
21 Female | Microascus cinereus Aplastic Anemia; Brain Amphotericin and | Died (GVHD
(Anamorph Scopulari- | post Allogenic BMT Itraconazole of GIT)
opsis)
37 | Male Scopulariopsis brump- | Primary Sclerosing | Skin and Brain Surgery (Cranioto- | Died
tii cholangitis: post liver my) and Amphoteri-
transplant cin and Miconazole
33 Male Species not identified | Immunocompetent Brain (Temporal | Surgery and Anti- | Died
lobe) fungal
Table 2: Select Cases of Scopulariopsis other than brain [16-21].
Patient [Gender]Species identified Underlining condition Site of Infection Treatment [Outcome
Age
36 ale [Scopulariopsis speciesDiabetic, CKD, Cystic Fibrosis;[Bilateral pleural effu{Antifungal ted
(Microascus cirrosus) |Post heart and lung Transplant [sion with pneumotho- Multiorgan failure
rax/ pneumomediasti-
num
50 emale [Scopulariopsis acremo{Multiple Myeloma; Post Allo{Sinusitis [Antifungal ted
nium genic HSCT, GVHD
emale [Scopulariopsis ~ brevi{Rheumatic Heart disease with[Prosthetic valve endo-{Surgery + An-|Died after 5 months|
67 caulis prosthetic valve replacementcarditis tifungal without evidence of
(AV & MV) fungal infection
58 ale [Scopulariopsis  breviJ[HD, severe MR. MVR rosthetic valve endo-[Surgery Survive
caulis carditis + Anti-fungal
27 ale [Scopulariopsis brumptii]AIDS and Tuberculosis ulmonary [Anti-fungal ied due to Cardiac
arrest
49 ale [Microascus cirrosus  |[AML, Post Allogenic BMT]JPulmonary Surgery Survive
INeutropenia + Antifungal H
G-CSF
Conclusion eral Lung Transplant Recipient. Exp Clin Transpla 275 nt,

In conclusion, this case report emphasizes the importance of
vigilance and prompt diagnosis in managing opportunistic
infections in immunocompromised patients. Fungal infection
(Scopulariopsis) should be considered in the differential diag-
nosis of CNS infections in patients with underlying malignan-
cies and immunosuppression. Species identification and MIC
(Minimum Inhibitory Concentration) detection were not per-
formed.

Early recognition and treatment with appropriate antifungal
agents, such as voriconazole, can significantly improve out-
comes in this patient. Further research is needed to understand
the pathogenesis of Scopulariopsis species in CNS infections.
Species identification and MIC detection should be performed
in future cases to guide targeted antifungal therapy.
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