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Abstract: Scedosporium apiospermum (S. apiospermum) can cause fungal infections in near-drowning victims, and an increasing
number of cases have been reported. However, cases of bone and joint infections caused by S. apiospermum are rare. In this case, a 35-
year-old otherwise healthy Chinese female presented with aspiration pneumonia and knee arthritis after accidentally falling into
sewage and near-drowning and underwent macrogenomic second-generation sequencing of arthrocentesis fluid, which showed
S. apiospermum. However, new lesions involving the hip joint and spine continued to develop under voriconazole monotherapy.
The patient was treated with voriconazole combined with amphotericin B cholesterol sulfate lipid complex for 30 consecutive days.
The patient’s symptoms improved significantly. This case highlights the robust invasiveness of S. apiospermum and the extensive
spread of infection, underscoring the importance of prompt diagnosis and treatment. A combined therapeutic approach may offer a safe
and efficacious option for managing S. apiospermum infection.
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Introduction
Scedosporium apiospermum (S. apiospermum) is a saprophytic fungus, which is widely found in polluted environments
such as sewage, decay and soil.' As an opportunistic infectious pathogen, the severity of infection caused by
S. apiospermum is closely associated with the host’s immune status. It often causes lethal infection in patients with
immunodeficiency, especially those who have been using hormones for a long time, receiving solid organ or hemato-
poietic stem cell transplantation, or those with underlying lung disease.” In contrast, in immunocompetent individuals,
the occurrence of S. apiospermum is relatively uncommon and manifests as a localized infection, such as in the joints,
skin, heart valves, and respiratory tract, often associated with local trauma, manipulation, and near-drowning.3’4
Different organ infections have different clinical manifestations, ranging from skin to various diffuse infections.*
Most clinical reports indicate that S. apiospermum causes lung and central nervous system infections in immunocompe-
tent individuals.®® One case reported that a 13-year-old boy developed a central nervous system infection caused by
S. apiospermum after near-drowning and eventually died due to delayed diagnosis.” Shi et al’ reported a case of lumbar
vertebrae infection attributed to S. apiospermum in an immunocompetent patient without a history of near-drowning.
This patient achieved recovery through surgical removal of the infective focus intervention combined with voriconazole.
However, reports of multi-system infections of S. apiospermum are comparatively scarce. This article reviews and
analyzes a case of systemic S. apiospermum infection affecting multiple sites in an immunocompetent individual after

near-drowning.
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Case Presentation

A 35-year-old healthy Chinese woman accidentally fell into sewage in October 2023 and choked on it. She was admitted
to the hospital for relevant examinations and diagnosed with aspiration pneumonia (Streptococcus pneumoniae infection).
After 5 days of anti-infective treatment, symptoms such as chest tightness and cough improved, but she gradually felt
pain and discomfort in right knee joint. The examination revealed that the skin temperature of the right knee was normal,
there was no local redness or swelling, the joint movement was limited, and the patellar slip test was positive. A right
knee magnetic resonance imaging (MRI) examination showed joint effusion and drainage of pale yellow fluid. The joint
fluid was examined using metagenomic next-generation sequencing technology (mNGS), which revealed the presence of
S. apiospermum (number of sequences: 3). The patient was discharged from the hospital seven days after antifungal
treatment with voriconazole. However, the patient presented with lower back and right hip pain with restricted movement
of the right lower limb one week after discharge, which led to her admission to our hospital. The breath sounds were
clear on the auscultation of both lungs, no pathological murmurs were heard on cardiac auscultation, and no abnorm-
alities were found during abdominal physical examination. The physiological curvature of the spine was normal, lower
back tenderness was positive, straight leg raise test of both lower limbs was negative, muscle strength of the right lower
limb was weak (grade 2), and dorsal extensor and plantar flexor muscles of the foot were normal. Her white blood cell
count was 7.7x10°/L, C-reactive protein (CRP) level was 45.26 mg/L, erythrocyte sedimentation rate (ESR) level was
70 mm/h, and procalcitonin level was 0.03 ng/L. The patient’s blood and sputum cultures, (1,3) -p-D dextran test (G test),
and galactomannan test (GM test) were all negative for fungi. Rheumatoid factor, thyroid function, tuberculosis-infected
T cells, and liver and kidney functions were within normal reference ranges. Computed tomography (CT) scanning of her
head showed no obvious abnormalities, and the chest CT showed nodules scattered in both lungs, suggesting inflamma-
tory lesions (Figure la and b). Lumbar spine and hip enhanced MRI showed pathological changes in the L; and L4
vertebrae, and L3 /L, intervertebral disks, right hip, and surrounding soft tissue, and a small amount of fluid in the right
hip joint cavity, indicating vertebral osteomyelitis, intervertebral disk inflammation, and right hip arthritis (Figure 2a).
The patient refused to undergo a bronchoalveolar lavage fluid examination, and a small amount of fluid in the hip cavity
could not undergo arthrocentesis. Based on the history of sewage near-drowning and S. apiospermum infection of the
knee joint, infections of the lungs, lumbar spine, and right hip were caused by the spread of this fungus. The patient was
diagnosed with multiple S. apiospermum infections. During hospitalization, voriconazole (0.2 g, iv, Q12h) combined
with amphotericin B cholesterol sulfate complex (initial dose 150 mg, iv, QD, gradually increased to 300 mg, iv, QD)
antifungal treatment was given for 30 consecutive days. The pain in the patient’s waist, right hip, and knee joints was
gradually relieved. The patient continued maintenance therapy with voriconazole (0.2 g, oral, BID.) after discharge. Two
months later, lumbar spine and hip MRI indicated that pathological changes and joint cavity effusion were significantly
reduced (Figure 1c and d). The chest CT suggested that the nodular lesions were partially absorbed and reduced in size
(Figure 2b). Currently, the patient is still being treated with voriconazole.

Discussion

S. apiospermum belongs to the asexual form of Pseudallescheria boydii, which is widely distributed in various
environments. It has been reported that the risk factors for S. apiospermum infection in immunocompetent patients are
surgery or trauma.'® In this case, the patient had no chronic underlying diseases, and was an immunocompetent host.
There was a history of sewage near-drowning and a possible history of exposure to S. apiospermum. This fungus can
rapidly enter the lungs through the respiratory tract, where it grows and multiplies and then travels through the
bloodstream to other organs and tissues, causing invasive pneumonia, vertebral osteomyelitis, diskitis, knee joint
infections and hip joint infections. The mNGS of the joint cavity effusion was suggestive of S. apiospermum infection;
therefore, the diagnosis was clear.

S. apiospermum can invade almost every tissue and organ of the human body, and its clinical characteristics vary. The
most common site of infection is the lungs, and clinical symptoms usually include fever, cough, expectoration,
hemoptysis, chest pain, and dyspnea.'' Imaging changes were similar to pulmonary aspergillosis, such as nodular lesions
with or without cavities, focal infiltration, or bilateral diffuse infiltration.'? It is relatively rare to cause bone and joint
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Figure | Lung computed tomography findings: (a and b) Multiple nodules and patchy shadows were seen in both lungs (red arrow) (November 20, 2023). (c and d) The
number of lesions was decreased in both lungs, changes in lungs during the recovery period (red arrow) (February 23, 2024).

infections, but once it is invaded, it can cause arthritis, discitis and osteomyelitis.13 However, the clinical symptoms and
imaging findings are nonspecific, making early diagnosis difficult. Pathogen identification is a key step in diagnosis and
treatment. The diagnosis of S. apiospermum infection mainly relies on histology, cytology, and fungal culture from
infected site specimens. Conventional culture methods are time-consuming, extremely low sensitivity, and fungi are
relatively rare. Moreover, the morphology of S. apiospermum is variable,'* and laboratory personnel lack awareness of it,
which can easily lead to missed diagnoses, making diagnosis very difficult. The G and GM tests have low sensitivity and
specificity for diagnosing S. apiospermum infections and are not recommended as diagnostic criteria.*'> It has been
reported that the median time to diagnosis of S. apiospermum infection was 28 days,' but this seriously delays the
optimal time for antifungal treatment. In the present case, the patient developed aspiration pneumonia. Routine sputum
culture revealed only a Streptococcus pneumoniae. The inflammatory marker ESR and CRP levels were only slightly
elevated. The G and GM test results were negative. S. apiospermum was detected in the joint effusion using mNGS. This
does not exclude lung lesions combined with S. apiospermum infection, which was treated in a timely manner and
resulted in a better prognosis, suggesting that mNGS can be used as one of the methods for early diagnosis of
S. apiospermum infection, and there have been several case reports of S. apiospermum infections diagnosed with the
help of mNGS."" ' As a new method for detecting pathogenic microorganisms, mNGS can quickly identify pathogens
and provide valuable diagnosis, thereby avoiding delays in treatment.

Invasive fungal infections caused by S. apiospermum are characterized by strong invasiveness, wide infection sites,
resistance to multiple antifungal drugs, and a poor prognosis. Early treatment improves prognosis. Treatment of
S. apiospermum infection is characterized by a long course of treatment, pan-drug resistance, and easy relapse.'*

Voriconazole is recommended as a first-line treatment drug.”® Yan et al*' reported a case involving an elderly male
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Figure 2 Lumbar spine magnetic resonance imaging: (a) pathological changes in L3 and L4 vertebral, and Lj/L4 intervertebral disks, showing vertebral osteomyelitis and
diskitis (black circle) (November 20, 2023). (b) Changes in lumbar vertebrae during the recovery period (black circle) (February 23, 2024).

patient with normal immune function who developed multiple infections in the lungs, brain, and thoracic spine due to
S. apiospermum after near-drowning, and the symptoms were alleviated after voriconazole treatment. S. apiospermum is
also sensitive to posaconazole, itraconazole, and amphotericin B.**** However, despite sufficient treatment with
voriconazole, new lesions or abscesses may appear, such as brain abscesses, ocular and corneal infections, vertebral
inflammation and arthritis.>* Thus, two or even three antifungal drugs can be used in combination when necessary
depending on the location and severity of the infection. Previous case reports have shown good therapeutic effects using
the combined treatment of voriconazole and terbinafine, and long-term consolidation therapy with voriconazole was used
during the recovery period.>>® In vitro studies showed that micafungin combined with voriconazole had a significant
therapeutic effect on S. apiospermum.""*’ It has also been reported that voriconazole combined with liposomal
amphotericin B has achieved good results.'> Nakamura et al*® also reported that amphotericin B had a relatively low
inhibitory concentration against S. apiospermum, and when combined with voriconazole successfully treated lung and
brain abscesses. In vitro confirmed that amphotericin B plus azoles enhanced antifungal drug activity.*® In this case, new
lesions continued to develop despite antifungal therapy with voriconazole monotherapy; therefore, amphotericin
B cholesterol sulfate was combined and achieved good results. However, studies have also shown that

B,'¢2%:30 50 the efficacy of amphotericin B needs

S. apiospermum isolates have variable susceptibility to amphotericin
further study. In addition to combined antifungal treatment, surgical intervention also has significant effects. There are
case reports of surgical debridement of the central nervous system, respiratory system, bone marrow and other tissues
combined with voriconazole to achieve good results.'’> Han et al'” reported a case of pulmonary S. apiospermum
infection, which was improved by voriconazole combined with a thoracoscopic right upper lobectomy. In addition,
studies have shown that antifungal drugs combined with immune adjuvants (such as recombinant gamma interferon and
granulocyte colony-stimulating factor) have satisfactory efficacy in the treatment of disseminated infections caused by
S. apiospermum.*'** Currently, the majority of research concerning S. apiospermum infections following near-drowning
is comprised of case reports. There still needed a large number of prospective studies into various aspects such as the
treatment duration, side effects of antifungal medications, drug resistance, and optimal timing for drug withdrawal. The
current treatment options are mostly based on case reports and lack evidence-based medical evidence. There is currently
no standardized treatment regimen for combination treatment, and whether combination therapy can be used as the first-

5742 e Infection and Drug Resistance 2024:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Zhang et al

choice treatment for disseminated infections remains to be verified. In this case, the patient was still receiving
voriconazole with no significant side effects and underwent regular follow-up examinations. In the later stages, the
right time to discontinue medication was chosen according to the degree of recovery from the disease.

Conclusion

In conclusion, severe invasive fungal infections can occur in near-drowning victims. The invasive force of
S. apiospermum is strong, and the infection site is wide; therefore, it is necessary to diagnose and treat it as soon as
possible. Combination treatment with voriconazole and amphotericin B cholesterol sulfate lipid complex may be a safe
and effective treatment for systemic S. apiospermum infections. Although the diagnosis of scedosporiosis may be
difficult, a fast and correct etiological diagnosis could improve the patient’s chance of recovery in any case.
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