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Abstract: Scedosporium apiospermum (S. apiospermum) is typically reported to be involved in superficial and subcutaneous fungal
infections but overlooked in invasive infections, which is associated with a high mortality rate. It poses a diagnostic challenge due to
its confusable characteristics to other hyaline hyphomycetes. Here, we reported a psoriasis patient with an invasive S. apiospermum
infection. The patient presents an abscess at the intermuscular space of the left hip and an increased C-reactive protein level. Pus
culture showed white-greyish, cottonlike colonies with aerial mycelium and terminal oval conidia, suggesting S. apiospermum. This
rare fungus was rapidly confirmed by matrix-assisted laser desorption/ionization time-of-flight mass spectrometry and RNA sequen-
cing. The patient was successfully treated with voriconazole with no recurrence of the abscesses despite delayed treatment. This is the
first such case infection report from China that described an unusual case of intermuscular space abscesses due to S. apiospermum.
This report highlights the possibility of fungal infections in deeper tissue, as well as the necessity of thorough evaluation and
microbiological diagnosis for invasive infections, particularly in immunocompromised patients.
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Introduction

Fungal infections are common in humans that range from common, mild superficial infections to life-threatening invasive
infections and are increasing at an alarming rate."? The most frequently encountered pathogens are Candida and
Aspergillus species, but other fungi are increasingly important.’ Among them, Scedosporium apiospermum
(S. apiospermum) is considered an emerging opportunistic fungus, which may cause either localized or systemic
manifestations through inhalation or traumatic inoculation.* It was commonly involved in asymptomatic pulmonary
colonization or superficial and subcutaneous infections (eg, cutaneous infection, arthritis, osteomyelitis).” In certain
circumstances, S. apiospermum can also cause severe and even fatal invasive and disseminated infections, in which
mortality rates may be over 80%.° Despite the high mortality rates of invasive infections, they remain understudied and
underdiagnosed. Recent reports have also demonstrated a steady increase in the infection rates of this species in both
immunocompromised and immunocompetent hosts.” However, the timely diagnosis of S. apiospermum infection is
difficult, because the clinical features and histopathology are similar to those of Aspergillus spp., Fusarium spp., or other
hyaline hyphomycetes.® Meanwhile, the high degree of intrinsic antifungal resistance makes these infections difficult to
manage.” One typical manifestation of this disease was abscess in infection sites, predominantly reporting in brain' and
also including thyroid,'" nasal septum,'? cornea,'® and soft tissue abscess.'* Despite multiple infection types reported, to
date, the majority was located in the superficial layer of subcutaneous tissue;'> on the contrary, most deep infections arise
from the extension of local disease, deep puncture wounds or a history of trauma.'® Thus, the infection risk of
S. apiospermum in deeper tissue was overlooked due to the limited reports. Here, we present a successfully treated
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S. apiospermum infection in a psoriasis patient, which was rapidly identified by matrix-assisted laser desorption/
ionization time-of-flight mass spectrometry (MALDI-TOF MS) and RNA sequencing. The infection occurred in an
unusual, deep-seated tissue (intermuscular space), providing the additional evidence for the pathogenic potential of
S. apiospermum in deep-seated tissue even in the absence of trauma.

Case Presentation

A 49-year-old man who had a 19-year history of psoriasis presented to the department of dermatology in our hospital due
to persistently aggravated psoriasis. Before admission, the patient has been intermittently treated with a series of agents
(eg, oral Chinese traditional medicine, topical fluocinolone acetonide, budesonide, glucocorticoids, etc.) in a 19-year
period due to repeated relapses. After admission, the patient also complained of severe pain located in the inner side of
the left thigh with unexplained causes. The admission physical examination showed no obvious abnormality in vital
signs, heart, lung, abdomen, and mental state. After admission, he received symptomatic treatments for psoriasis
(including polyene phosphatidylcholine, loratadine, fluticasone propionate, and physiotherapeutic). On day 2, severe
pain still existed and the patient received a series of examinations. Laboratory tests showed hematuria (1+), a decrease in
hemoglobin (122 g/L; reference range, 130-175 g/L), red blood cells (3.86% 1012/L; reference range, 4.3-5.8x 1012/L;), Fe
(6.0 umol/L; reference range, 9-32 pmol/L), and total protein (53.8 g/L; reference range, 60—83 g/L), and the increased
level of C-reactive protein (CRP) (69.79 mg/L; reference range, <6 mg/L). Magnetic resonance imaging (MRI) revealed
the bilateral avascular necrosis of the femoral head, abscess in the left psoas, gluteus maximus, and iliac muscles,
intermuscular encapsulated effusion, as well as enlarged lymph nodes in the left inguinal region (Figure 1A), raising the
suspicion of infection. On the 4-day of hospitalization, the Color Doppler ultrasound demonstrated a subcutaneous,
honeycomb, hypoechoic area (176mm x 33mm x 136mm; Figure 1B), which confirmed an abscess in the left hip. At the
same day (4-day), based on the results of Color Doppler ultrasound, the patient was given empirical antibacterial therapy
with cefuroxime-sodium (1.5 g, oral, twice daily [bid]) and levofloxacin (500 mg, intravenous [IV], once daily). After 2
days of antibacterial therapy, the patient underwent puncture and drainage under ultrasound guidance. A large amount of
taupe pus with smell was extracted and then collected for both bacterial and fungal culture to confirm the pathogen,
considering no obvious abnormality in leukocytes and neutrophils but increased CRP level. Meanwhile, the patient
received cefoperazone-sulbactam (3.0 g, IV, three times daily) to replace the cefuroxime-sodium.

After 3 days of incubation, the white-greyish, cotton-like colonies with aerial mycelium grew on the Sabouraud
dextrose agar medium (Figure 2A) and Columbia blood agar plate (Figures 2B and C). The lactophenol cotton blue
staining showed the thick mycelium, along with the production of terminal oval conidia and a brush of cylindrical conidia
(Figure 2D). These morphological characteristics led us to suspect S. apiospermum and the patient was given vorico-
nazole (200 mg, oral, bid) instead of cefoperazone-sulbactam. Colonies were further confirmed to be S. apiospermum by
16S/18S rRNA sequencing (GenBank accession no. MN540229.1) and MALDI-TOF MS (score, 1.788). Since
S. apiospermum strain was susceptible to voriconazole according to antibiotic susceptibility testing (Table 1), the patient

Figure | Magnetic resonance imaging results. (A) Magnetic resonance imaging revealed the abscess in left psoas, gluteus maximus and iliac muscles (red arrow indicated),
intermuscular encapsulated effusion, as well as enlarged lymph nodes in the left inguinal region. (B) Color Doppler ultrasound revealed a honeycomb, hypoechoic area in left
Hip.
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Figure 2 Morphological results of the pus culture. (A) Sabouraud dextrose agar medium showed the white-greyish, cottonlike colonies. (B and C) The thin, septate
branching hyphae were observed on Columbia blood agar plate. (D) The lacto-phenol cotton blue staining showed the thick mycelium, along with the production of terminal
oval conidia and a brush of cylindrical conidia (400% magnification).

was continued with 200 mg voriconazole (oral, bid) for 1 week. After that, the abscess had almost fully resolved, and
there was no obvious tenderness in the groin area. The patient was discharged with a favorable outcome on the 16th day
of hospitalization. After 2 months, the patient recovered fully with no any symptom and discontinued voriconazole, with
no recurrence for 1 year at the recent follow-up by telephone (May, 2023). During the follow-up period, the patient was
transferred to a higher-level hospital and received the symptomatic treatment for bilateral osteonecrosis of the femoral
heads.

Discussion
Fungi are an important yet frequently overlooked cause of morbidity and mortality in humans.'” To the best of our
knowledge, the presented case is the first published S. apiospermum infection with intermuscular space in a patient with
psoriasis. Although the infection occurred in deep-seated tissue, patient achieved a full recovery from surgical debridement
and systemic voriconazole treatment. This report highlights the possibility of S. apiospermum infections in deeper tissue, as
well as emphasized the clinical suspicion and awareness of this disease, particularly in immunocompromised patients.
To date, Scedosporium infections are still associated with a very high mortality of around 70% in most frequent
form of infection.'®'® Since cases of invasive infections caused by S. apiospermum are uncommon, clinicians
usually fail to consider this pathogen in the absence of microbiological evidence. Based on the existing evidence,
skin, lung, kidney, and brain are frequent involvement sites of invasive S. apiospermum infection.'® Thus, in this
case, the initially suspected diagnosis was empirically considered bacterial infection but not S. apiospermum

Table | Susceptibility Test of Scedosporium apiospermum

Isolate

Antifungal Agents MIC (pg/mL)* Interpretation”
Anidulafungin 4 Sensitive
Caspofungin 2 -
Micafungin 8 -
Amphotericin B 0.5 Sensitive
Itraconazole 0.12 -
Fluconazole 8 -
Voriconazole 0.12 Sensitive
Posaconazole 0.12 Sensitive
Nystatin 16 -
Flucytosine >64 -

Notes: *Obtained by broth dilution method based on breakpoints available in
CLSI guidelines M38-A2. #Susceptibility was interpreted based on breakpoints
available in CLSI guidelines M38-A2; for agents without breakpoints in CLSI
guidelines M38-A2, only MIC values were reported.

Abbreviation: MIC, minimum inhibitory concentration.
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because an abscess was visualized in the intermuscular space of the left hip on MRI and ultrasound scans. In
previous reports, abscesses are predominantly observed in brain,?® as well as the soft tissue,'* and skin.?' Unlikely,
in our case, the infection occurred in the deeper tissue intermuscular space. It is also because of the deep and
uncommon infection site, which lead to lose sight of fungal infection and the delayed initiation of appropriate
antifungal therapy. In addition, as previously reported, deep infection is nearly exclusively observed in patients with
severe disorders in innate immunity (eg, malignancy, systemic lupus erythematosus), deep puncture wounds, or
a history of trauma.” Although this patient had no history of trauma, the impaired skin barrier function in psoriasis
may provide a portal of entry for this organism. Corticosteroids and/or immunosuppressive therapy, as major risk
factors for fungal infection,?” are also present in our case. Overall, S. apiospermum infection should be suspected in
immunocompromised patients with abscesses, particularly when no obvious abnormality in leukocytes and
neutrophils.

The diagnosis of invasive S. apiospermum infections based on culture morphology alone is challenging owing to
a clinical and morphological similarity with other fungal species (eg, Aspergillus spp., Fusarium spp.).* Our case
showed the suspicion of S. apiospermum through the observation of white-greyish, cotton-like colonies, along with the
production of terminal oval conidia and a brush of cylindrical conidia. These features are consistent with that reported
by Todokoro et al,”> however, a diagnosis by morphology alone is often unreliable. Similar morphological features
may be confused with yeast or Aspergillus.>* Thus, molecular identification is necessary for definitive diagnosis. For
definite identification at the species level, the MALDI-TOF MS (a well-established technique in bacteriology
laboratories) and rRNA sequencing were used in our case. Although the RNA sequencing here were applied as
supporting tool to avoid the low MALDI-TOF MS score, it might not be an ideal choice due to the disadvantages
(expensive, time-consuming and prone to environmental contamination). By the MALDI-TOF MS, the isolate was
identified to be S. apiospermum with a score of 1.788, which is acceptable for the filamentous fungi identification as
reported by Motteu et al.*® Since MALDI-TOF MS offers the advantage of being fast, easy to perform and cost-
effective, we recommend that MALDI-TOF MS might be an appropriate option for the rapid identification of this
pathogen if conditions permit.

Treatment of Scedosporium infection, particularly deep-seated infections, is often challenging due to its intrinsic
resistance to traditional antifungals and ability to recur despite demonstrating susceptibility.”* Although there is no
consensus with regard to the therapy of S. apiospermum infection, surgical management plus antifungal agents are often
recommended as the treatment options.”® Among antifungals, the broad-spectrum voriconazole showed relatively lower

27:28 which has been recommended as the first-

MIC values and superior activity in the S. apiospermum infection therapy,
line therapy in most cases.”’' In addition, susceptibility testing was performed due to the inherent resistance of
S. apiospermum and identified that this fungus was susceptible to itraconazole, posaconazole, and voriconazole, which
is consistent with previous reports.>' Accordingly, voriconazole was selected as the primary option for our case. Despite
the empirical anti-infective therapy using antibiotics leading to the delayed treatment for S. apiospermum infection,
voriconazole showed the expected and rapid improvement of infection in our case after only 1-week treatment and had no
recurrence. Nevertheless, to date, there is no consensus about the treatment duration and efficacy of voriconazole due to
a lack of large studies. In clinical, the recommended treatment duration is several months to a few years. Here, our
experience might provide additional evidence for the use of voriconazole in the treatment of S. apiospermum infection. In
recent year, a novel antifungal isavuconazole has been approved for the treatment of invasive aspergillosis based on the
pivotal SECURE trial.*> Due to its non-inferior efficacy, fewer study-drug-related adverse events, and cost-effectiveness
over voriconazole,*® isavuconazole may be a useful alternative for our case but remains further confirmation with large-
scale studies. In fact, because of the limited susceptibility of Scedosporium species to all current antifungal drugs, lots of
attempt have been made to investigate the combinations of antifungal agents in search of new strategies. Based on the
potential additive or synergistic effects, several combinations (such as voriconazole plus terbinafine, miconazole plus
itraconazole) showed successful outcomes in S. apiospermum infection based on case reports.***> Overall, with the
expansion of the antifungal armamentarium, the treatment of S. apiospermum may be easier with novel antifungal agents

or combination strategies.
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Conclusion

This report described an invasive fungal infection in an unusual site due to S. apiospermum, emphasizing the pathogenic
potential of S. apiospermum in deep-seated tissue. Surgical debridement combined with systemic voriconazole success-
fully improved the infection. A greater clinical suspicion and awareness of the rare fungal pathogens in such infections
and the relatively easier and economical identification of this pathogen with MALDI-TOF MS are essential for a timely
diagnosis and appropriate antifungal therapy, particularly in immunocompromised patients.
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