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Background: Aspergillus fumigatus is an opportunistic fungal pathogen, which is commonly found in lungs and rarely causes
infections in mediastinum. Mediastinal Aspergillus abscess is a serious infectious condition, and is characterized by difficult diagnosis
due to its clinical manifestations being nonspecific.

Case Presentation: Here, we report a case of a mediastinal Aspergillus fumigatus abscess in an immunocompetent patient. The
patient was a 45-year-old woman who presented with a 20-day history of sore throat without any underlying diseases. Chest computed
tomography (CT) showed a mass in the anterior superior mediastinum. Metagenomic next-generation sequencing (mNGS) identified
Aspergillus fumigatus sequences in endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA) tissue, indicating
the mediastinal Aspergillus fumigatus infection of this patient. The following mediastinal biopsy histological analysis and tissue fungi
culture also suggested Aspergillus fumigatus infection, confirming the mNGS detection. The patient was diagnosed with mediastinal
aspergillosis caused by Aspergillus fumigatus. After timely voriconazole treatment, the patient was discharged with good condition.
Conclusion: Our study presented a rare case with mediastinal Aspergillus fumigatus abscess in an immunocompetent patient. As
a new clinical diagnostic method, mNGS could assist timely diagnosis and precise treatment of Aspergillus infection.

Keywords: mediastinal abscess, Aspergillus fumigatus, metagenomic next-generation sequencing, diagnosis, case report

Introduction

Invasive aspergillosis is a life-threatening infectious disease associated with high mortality in immunocompromised
hosts;' Aspergillus fumigatus is an opportunistic fungal pathogen, and Aspergillus fumigatus infection usually occurs in
the lungs. However, mediastinal Aspergillus fumigatus infection is rare, especially in immunocompetent hosts.? The gold
standard for diagnosing invasive aspergillosis is histopathological evidence or a positive culture result;® however, these
methods are time consuming, and culture tests exhibit low sensitivity for Aspergillus.* In addition, the clinical presenta-
tion of patients with Aspergillus infection is variable and non-specific. Aspergillus fumigatus infection is a difficult
diagnosis to establish and prove. At present, diagnostic tools using metagenomic next-generation sequencing (mNGS)

have become the focus of clinical study of aspergillosis.
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mNGS can theoretically detect any nucleic acids from pathogenic microorganisms, and has been widely applied in
clinical infectious disease pathogen diagnosis.” It has been reported that the use of mNGS improves the diagnosis of
invasive fungal infection. Moreover, mNGS provides relatively high precise and fast detection of pathogens, enabling
the prompt and accurate treatment of infection disease. Here, through mNGS and endobronchial ultrasound-guided
transbronchial needle aspiration (EBUS-TBNA) biopsy co-diagnosis, we report a case of mediastinal Aspergillus
fumigatus abscess in an immunocompetent patient.

Case Presentation

A 45-year-old female patient was admitted to the First Affiliated Hospital of Guangxi Medical University for a sore
throat lasting for 20 days on September 8, 2022. She was a teacher and had no underlying diseases. Computed
tomography (CT) examination showed a space-occupying lesion. The primary lesion had not yet been determined, and
the patient was admitted to our hospital. The contrast-enhanced chest CT examination showed mixed nodules in the
anterior segment of the right upper lobe, inflammation of posterior segment, and middle of the right upper lobe and
inferior lingual segment of left upper lobe, and mediastinal space-occupying lesions and multiple lymphadenopathy
(Figure 1). The mediastinal space-occupying lesion was suspected to be a tumor, so ultrasound-guided mediastinal mass
puncture was performed in the daytime operating room of our hospital.

On admission, the patient’s laboratory results were as follows: hemoglobin (HGB) was 106.60g/L, the CD4+ lymphocyte
count was 549/uL, the serum high sensitivity C-reactive protein levels were 2.65mg/L (normal 0—1mg/L), serum albumin was
37.6g/L (normal 40-55g/L), glycoprotein antigen 199 54.0U/mL (normal 0—37U/mL), serum glycosylated HGB was normal, and
B-(1,3)-D-glucan (BDG) and galactomannan (GM) were negative. Liver and renal functions were normal. The human immuno-
deficiency virus antibody test was negative. The patient’s mediastinal lesion was located near the main trachea, and infection was
not ruled out, and EBUS-TBNA was performed. EBUS-TBNA showed an extratracheal pressure stenosis and unspecified echo
mass at the 4-6 o’clock position in the Scm trachea under the glottis (Figure 2). The patient’s mediastinal mass tissue was sent for

Figure | Contrast-enhanced chest CT of the patient on September |, 2022. Space-occupying lesion of anterior upper mediastinum is shown. A low-density necrosis area
can be seen on enhanced scan, which is separated from the surrounding esophagus. (A) Lung view. (B) Mediastinal view.

Figure 2 EBUS-TBNA showed (A) extratracheal pressure stenosis and (B) an unspecified echo mass at the 4-6 o’clock position in the 5cm trachea under the glottis.
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mNGS (KingMed Diagnostics, Nanning, China). DNA extraction was performed with the JianShi universal DNA/RNA
extraction kit, and subsequently an Illumina Next 550 sequencer was used for a single-end 76-base pair sequencing strategy.
A DNA library was constructed, and subsequently Burrows-Wheeler Aligner (BWA) software and the NCBI database were used
for analysis. Within 24 h after receipt of the sample, the mNGS results reported Aspergillus fumigatus infection. The mNGS
detected 301 sequences that could be mapped to Aspergillus fumigatus in a total of 28,759,120 sequences, and the coverage was
0.12%, making up 97.80% of the total microbe sequences (Figure 3). Tissue from EBUS-TBNA mass puncture tissue was sent for
pathological examination, and 5 days after receipt of the sample, the histopathological results showed large number of neutrophil
cell infiltrations and Aspergillus hyphae (Figure 4), and periodic acid-Schiff (PAS) staining of specimens was positive.
Microscopic examination of EBUS-TBNA mass tissue cytological smear showed no cancer cells. Fourteen days after receipt
of the sample, the EBUS-TBNA tissue fungi culture (the culture media medium was CHROMagar medium) suggested growth of
Aspergillus fumigatus, and bacterial culture showed no bacteria growth. No fungi sequences were found in mNGS of the
bronchoalveolar lavage (BAL) fluid. BAL-BDG and -GM were negative. Subsequently, the histopathology of ultrasound-guided
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Figure 3 EBUS-TBNA tissue mNGS results in the patient. (A) The mNGS results showed that the coverage of Aspergillus fumigatus was 0.12%. (B) 97.8% of the microbial
DNA sequences were Aspergillus fumigatus.
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Figure 4 The histopathology of the mediastinal specimen obtained from the mediastinal mass. Hematoxylin & eosin (H&E) staining showed many neutrophil cell infiltration
and Aspergillus hyphae, along with the hyphae with regular septation and branching at a acute angle (black arrows). (A) H&E staining of ultrasound-guided mediastinal mass
puncture tissue; (B) H&E staining of EBUS-TBNA tissue; (C and D) Histiocyte smear of EBUS-TBNA tissue.

mediastinal mass puncture tissue results also showed inflammatory cell infiltration and Aspergillus hyphae (Figure 4). PAS
staining of specimens was positive, and the mass was considered aspergillosis with suppuration. Considering that the patient had
eating disorder, gastroscopy was performed. An esophageal mass with stenosis was found, and gastroscopic biopsy of the
esophageal submucosal mass tissue revealed esophageal aspergillosis. The patient was diagnosed as having mediastinal abscess
with Aspergillus fumigatus infection and treated with voriconazole (0.2 g, IV infusion, q.d.) beginning September 13. Her
symptoms improved, and she was discharged on September 18 on continued oral voriconazole (0.2 g, twice a day) antifungal
therapy. One month after discharge, the patient was followed up by telephone. The patient was generally in good condition, and the
liver and kidney functions and blood routine tests were normal. The patient is still being followed-up.

Discussion and Conclusions

Aspergillus fumigatus species are ubiquitous in nature, and they can colonize the human upper respiratory tract. Human
infection occurs mostly through inhalation. Invasive aspergillosis is associated with high mortality in immunocompromised
individuals.” Mediastinum involvement with Aspergillus species is rare, especially in immunocompetent hosts. We system-
atically reviewed the literatures in the PubMed database using the term “mediastinal Aspergillus”. A total of 17 articles,
including 19 case reports with mediastinal Aspergillus abscess were identified, which shows that the disease is rare (Table 1).
Of the 19 patients with mediastinal Aspergillus infection, 10 were male and 7 were female; age ranged from 11 to 76 years;
52.6% (10 out of 19 cases) occurred after mediastinal surgery; of the 19 patients, 9 had immunosuppressed status; the majority
of patients (14 of 19) had underlying diseases. The radiological features in the majority of cases were mediastinal mass;
voriconazole treatment was the main targeted antimicrobial therapy. The prognosis was good in most cases; two patients died.
Five patients were diagnosed by culture, eight by biopsy histological analysis, and six by culture and biopsy histological
analysis. Our patient is the first case to report of a mediastinal Aspergillus fumigatus abscess detected by mNGS, and
confirmed by biopsy histological analysis and tissue fungi culture.

Histopathological examination or a positive culture result of a biopsy is the gold standard to prove the diagnosis of
invasive aspergillosis. However, histopathological examination is time consuming, and culture sensitivity is low. The
BDG test has been validated for the diagnosis of invasive fungal disease. Detection of GM is widely used for the
diagnosis of Aspergillus fumigatus infection. According to one report, the sensitivity rate of GM serum samples
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Table | Summary of Cases with Mediastinal Aspergillus Abscess

Publication | Gender | Age | Immunosuppressed Underlying Diseases Radiological Features Diagnostic | Targeted Prognosis
Year Status Test Antimicrobial
Therapy
20007 NR I No Klinefelter’s syndrome A left cervical and mediastinal mass | Biopsy and Itraconazole Recovered
culture
200473 M 6l Tacrolimus, Chronic obstructive pulmonary disease and | Haziness of the mediastinal fat Culture Voriconazole Recovered
mycophenolate mofetil, | heart transplantation planes
and prednisone.
2005%* F 51 Cyclosporin, Heart transplantation Sternal osteomyelitis and a latero- Culture Amphotericin B and | Recovered
prednisone, and aortic abscess caspofungin
mycophenolate mofetil
2005% F 30 Tacrolimus, prednisone, | Lung transplantation A subcarinal mediastinal mass Biopsy Voriconazole Recovered
and azathioprine
2008 F 57 Chemotherapy Acute myelomonocytic leukemia Hypodense lesions suggestive of Biopsy Caspofungin and Recovered
mediastinal abscesses amphotericin B
20127 F 47 No No A large right-sided mediastinal mass | Biopsy No antifungal Died
encasing her superior vena cava
2015%8 M 68 Yes Orthotopic heart transplantation A large paratracheal mass Biopsy and Voriconazole, Recovered
compressing the trachea culture micafungin, and
amphotericin B
2015%8 M 52 Yes Acquired immunodeficiency syndrome Wall thickening and stenosis of the | Biopsy Voriconazole and Recovered
right mainstem and bronchus micafungin
intermedius
2015%8 M 63 Yes Chronic lymphoid leukemia Soft tissue infiltration with Culture Voriconazole, Recovered
narrowing of the subglottic trachea micafungin, and
amphotericin B
2015% F 55 Yes Heart transplantation, cardiomyopathy NR Biopsy Posaconazole and Recovered
hypertension, dyslipidemia, and coronary voriconazole
artery disease
2015% NR I No No A mass in the anterior mediastinum | Cultures Voriconazole Recovered
2016 F 42 No Open-heart surgeries for mitral and aortic NR Biopsy Amphotericin B, Recovered
valve replacements voriconazole, and
caspofungin
20172 M 70 No Non-ischaemic dilated cardiomyopathy A mass centred within the junction | Cultures Voriconazole and Recovered
of the superior vena cava and right caspofungin
atrium
(Continued)
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Table | (Continued).

Publication | Gender | Age | Immunosuppressed Underlying Diseases Radiological Features Diagnostic | Targeted Prognosis
Year Status Test Antimicrobial
Therapy
2017 F 18 No No A conglomerate undefined mass Biopsy and Itraconazole Recovered
culture
20173 M 29 No No Homogeneous poorly enhancing Biopsy Voriconazole Died
soft tissue indenting left atrium
2018% M 28 No No A mass centred in the anterior and | Biopsy and Voriconazole Recovered
middle mediastinum, more on the culture
right side.
2019%¢ M 50 Tacrolimus and Heart transplant surgery A mediastinum fat infiltration Biopsy Voriconazole Recovered
prednisone
2021%7 M 74 No Hypertension Sternal disruption, and mediastinal Biopsy Voriconazole Recovered
fluid collection
2022%8 M 76 No Stanford type A aortic dissection Fluid collection surrounding the Culture Antifungal therapy Recovered
prosthetic ascending aorta
Present F 45 No No A mass in anterior superior mNGS, Voriconazole Recovered
mediastinum biopsy, and
culture

Abbreviations: M, Male; F, Female; NR, No report.
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identifying aspergillosis was 65.71%, and the specificity rate was 78.12%.% BAL-GM is a sensitive and specific test for
the diagnosis of invasive aspergillosis.” The efficiency of BAL-GM for diagnosing aspergillosis was relatively high in
one study, with 60—100% sensitivity and 68—100% specificity.'® However, GM is not specific for Aspergillus and is also
affected by anti-infective drug treatment. Aspergillus PCR improves the diagnostic accuracy, but could lead to false-
negative and false-positive results.'""'? The most important disadvantage of Aspergillus PCR is lack of standardization
and poor performance in non-neutropenic patients.'> Aspergillus PCR has low sensitivity and specificity in patients
treated with antifungal therapy.'* mNGS may circumvent the disadvantages of culture and the GM test because mNGS is
unbiased test and detect any nucleic acids from pathogenic microorganisms. It has been reported that mNGS has
a sensitivity rate of 95.59% and a specificity rate of 84.6% for the diagnosis of pulmonary invasive fungal disease.'
Therefore, mNGS is particularly useful in the diagnosis of Aspergillus infection.

mNGS can comprehensively analyze pathogens, enabling universal pathogen detection of bacteria, viruses, fungi, and
parasites in a single run; this has great advantages in diagnosis of mixed fungal infections. In addition, mNGS greatly
reduces time to the diagnosis; the traditional cultivation method takes at least 2—5 days, or even longer for fungi.
Furthermore, the results of mNGS are less affected by prior antibiotic exposure.'® In our case, the serum and BAL-GM of
the patient were negative, Aspergillus fumigatus was detected by EBUS-TBNA tissue mNGS, and subsequently validated
by histopathological examination and tissue fungi culture. This indicates that mNGS can provide the precise pathogenic
diagnosis. Invasive fungal infection is associated with high mortality, and early diagnosis and precise antifungal strategy
are crucial to improving clinical outcomes. The mNGS results in our patients were obtained within 24 hours, while the
culture took 14 days and the histopathological results took 5 days. Our patient was initially suspected to have a tumor, but
the results of mNGS showed Aspergillus fumigatus infection. The patient was treated with antifungals immediately, and
her symptoms quickly resolved. Therefore, mNGS can shorten turnround time for pathogenic diagnosis and help select
the precise treatment.

Tissue samples obtained through invasive operations procedures, such as transbronchial lung biopsy (TBLB) and EBUS-
TBNA, are recommended for analysis by mNGS.'” EBUS-TBNA is conducted under ultrasound guidance and can directly
obtain pathological tissues, therefore enhancing the positivity rate of mNGS analysis in pathogen detection. It has been reported
that the specificity of mNGS for pathogen diagnosis is higher in TBLB tissue samples than in BAL.'® However, histopatho-
logical examination or tissue culture of tissue samples have their own limitations. mNGS for tissue samples can improve the
sensitivity of pathogen diagnosis, enhancing the diagnosis rate of pathogens and enabling early initiation of targeted treatment.

mNGS has advantages in the diagnosis of Aspergillus infection, but there are many challenges for its routine use in
the clinic. Aspergillus is widely distributed and it is difficult to differentiate colonization from infection.'” Although
a tissue sample is considered aseptic, there may be contaminants from surgery or laboratory reagents. Therefore, tissue
sample collection and laboratory processing require strict aseptic procedures as well as nucleic acid-free standard
operating procedures and appropriate controls. Also, Aspergillus has a large genome and a thick cell wall, so efficiency
of nucleic acid extraction is low. Even after its wall is broken, the number of sequences detected is still less than that of
other microorganisms. Another challenge is that there are currently no standards for the basic performance and
parameters of mNGS. Therefore, the results of mNGS should be considered together within the clinical context,
including underlying disease, medication history, radiographic evidence, BDG, GM, culture, and immune status.

This report describes a case of a mediastinal abscess caused by Aspergillus fumigatus in an immunocompetent patient.
Previous studies have shown that Aspergillus fumigatus, which is mostly contracted through inhalation, can cause life-
threatening lung disease in immunocompromised individuals.'*2° In the clinic, the outcome of inhaled Aspergillus infection
depends on the balance between host and Aspergillus. In the immunocompromised host, it often leads to invasive aspergillosis,
while in the immunocompetent host, host immune cells, such as macrophages and neutrophils, can efficiently clear Aspergillus
spores and prevent infection.”” Invasive aspergillosis is seen in patients with risk factors, such as receipt of a solid organ
transplant, recent history of neutropenia, and hematologic malignancy.>' In our case, the absence of past medical history and
leukocytopenia did not lead to suspicion of a fungal infection. Eventually, the biopsy specimen from the EBUS-TBNA showed
abundant fungal hyphae, leading to a conclusive diagnosis of invasive mediastinal aspergillosis.

The mediastinum is closed and is not susceptible to infection by foreign pathogens. Aspergillus fumigatus infection
mainly occurs in lungs of immunocompromised hosts. In our case, the patient was an immunocompetent host.
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Aspergillus fumigatus becomes colonized in the human upper respiratory tract, mediastinal aspergillosis may result from
a primary Aspergillus airway infection and spread to the adjacent mediastinal structure. The imaging evidence showed
that the lesion location was adjacent to the trachea. Aspergillus easily invades blood vessels and may cause mediastinal
abscess through blood-borne infection. This patient also had esophageal aspergillosis, and Aspergillus may invade the
mediastinum through the esophagus. Therefore, gastroscopy should be performed for patients with mediastinal fungal
infection to determine whether they have esophageal aspergillosis.

In conclusion, our study presents a rare case with mediastinal Aspergillus fumigatus abscess in an immunocompetent
patient detected by mNGS, and the patient recovered after antifungal treatment. mNGS, as a new clinical diagnostic
method, could assist in the timely diagnosis of Aspergillus infection and in identifying its precise treatment.
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