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Abstract

Aspergillosis is a serious pathologic condition caused by Aspergillus that commonly affects
immunocompromised patients. In recent years, it has been demonstrated that Aspergillus infection can
cause a wide spectrum of pulmonary diseases, including allergic bronchopulmonary aspergillosis, chronic
necrotizing aspergillosis, aspergilloma, and invasive aspergillosis. The characteristic computed tomography
(CT) and pathologic findings of the various pulmonary manifestations of Aspergillus infection are illustrated
and reviewed in this case report.

Aspergillus niger is an infrequent infection that affects the lungs in severely immunosuppressed patients. In
this paper, we report the case of a 50-year-old female with well-controlled type 2 diabetes mellitus who
presented to the emergency department with a history of shortness of breath, cough, and weight loss. She
denied any use of immunosuppressive medications. High-resolution CT revealed a large right upper lung
cavitary lesion, and the sputum examination and bronchoalveolar lavage revealed Aspergillus niger and
positive Aspergillus galactomannan. In conclusion, immunocompetent hosts are rarely affected by
aspergilloma with lung cavities. We recommend conducting a retrospective data registry on unreported
aspergilloma cases in immunocompetent patients to understand the clinicopathological behavior and
improve management.

Categories: Allergy/Immunology, Infectious Disease, Epidemiology/Public Health
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Introduction

The lung cavity is a gas-filled space within a zone of pulmonary consolidation or within a mass or nodule
produced by the expulsion of a necrotic part of the lesion via the bronchial tree [1]. The pathophysiology of
the lung can be due to many processes, such as suppurative necrosis, infarction (ischemic necrosis), cystic
displacement of lung tissue, and malignant tumor desquamation [1]. Aspergillus causes various diseases,
including pulmonary aspergillosis, rhinosinusitis, central nervous system aspergillosis, endocarditis,
osteomyelitis, and endophthalmitis [2]. Aspergillus fumigatusis one of the most predominant airborne
saprophytic fungi worldwide [3]. Its natural ecological niche is the soil, where it survives and grows on
organic debris [4]. Several forms of presentations exist, including aspergilloma, allergic bronchopulmonary
aspergillosis, chronic necrotizing (formerly semi-invasive) aspergillosis, and invasive aspergillosis [5].
Aspergillus fumigatus is also present in indoor environments, including hospitals [6].

Aspergillus fumigatushas become the most prevalent airborne fungal pathogen causing severe and fatal
invasive infections in immunocompromised hosts in developed countries [7]. Other species of Aspergillus
niger are associated with otomycosis and cutaneous infection, and it is rarely associated with lung
infection [8]. To our knowledge, aspergillosis causes lung cavity and invasive aspergilloma in
immunocompromised hosts. Here, we present a particular case of aspergillosis and lung cavity in an
immunocompetent host.

Case Presentation

A 50-year-old female with well-controlled type 2 diabetes mellitus (T2DM), on the oral hypoglycemic agent
metformin with HbAlc 5.9 mmol/L, presented to the emergency department during the COVID-19 pandemic
with a history of shortness of breath and cough for three days associated with a sore throat, runny nose, and
weight loss of approximately 5 kg in one month. She denied any history of hemoptysis, use of
immunosuppressive medications, chest pain, recent contact with a sick patient, exertional dyspnea, or
paroxysmal nocturnal dyspnea.

There was no past medical history of asthma, steroid use, or chronic lung disease. Examination revealed
decreased air entry on the right side and hyper-resonance in the right lower lobe. The cardiac examination
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and other systems were unremarkable. Blood pressure was 126/70 mmHg, axillary temperature was 37.1°C,
blood glucose was 10.5 mmol/L, oxygen saturation was 94% on a 6 L simple face mask, and heart rate was 96
beats per minute.

The initial lab findings showed acute kidney injury, serum creatinine of 245 pmol/L, and urea, and other
biochemistry labs were normal. The complete blood count revealed a high white blood cell count (16.58 x

109/L), neutrophilia of 79%, and normal hemoglobin and platelet counts (Table ).
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Laboratory test Result Reference range
White blood cell count 16.58 3.9-11 x 109/L
Neutrophils 79% 30-70%
Absolute neutrophil count 13.19 1.35-7.5
Hemoglobin 11.5 11-16 g/dL
Platelet count 385 155-435 x 109/L
Creatinine 245 64-104 pmol/L
Urea 19 2.5-6.7mmol/L
Sodium 135 136-145 mmol/L
Alanine transaminase 27 0-55 U/L
Hemoglobin A1c 5.9 5.7-6.5 mmol/L
Albumin, plasma 34 35-32 g/lL
Human immunodeficiency virus 1 and 2 Negative

Anti-hepatitis C virus Negative

Hepatitis B surface antigen Negative

Hepatitis A virus Negative

Antinuclear antibody Negative

Potassium 3.24 3.5-4.5 mmol/L
Alkaline phosphatase 165 40-150 U/L
Bicarbonate 18 23-28 mmol/L
QuantiFERON-Tb Gold Indeterminate Negative
Legionella antigen detection, urinary antigen test Negative Negative
Aspergillus galactomannan 0.884 <0.5

Fungal examination sputum Aspergillus niger

Sterile body fluid for sputum, bronchoalveolar lavage Aspergillus niger

Mycobacterium examination sputum Negative

Viral respiratory polymerase chain reaction panel Negative

QuantiFERON-Tb Gold Negative

IgA 4.79 0.7-4.0 g/L
IgM 0.74 0.4-2.3 g/L
19G 14.3 7.0-16.0 g/L
Antinuclear antibodies Negative

Antineutrophilic cytoplasmic antibody Negative

TABLE 1: Laboratory results of the patient at the initial visit.

A chest radiograph revealed a right hydropneumothorax with the complete collapse of the right lung (blue
arrow) and a large cavitary lesion in the right upper lobe (arrow line). A slight shift of the mediastinum to
the left was observed (Figure ).
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FIGURE 1: Chest radiograph showing right hydropneumothorax with the
complete collapse of the right lung with a large cavitary lesion.

At admission, the patient received piperacillin/tazobactam at a renally adjusted dose of 2.25 g intravenously
every six hours for 14 days. High-resolution computed tomography (CT) revealed a large right-sided
hydropneumothorax, a mediastinal shift to the left, a complete collapse of the right lung, and a narrowed
right-sided bronchial tree. The trachea and bronchial tree of the left lung were visible. A large right upper
lung cavitary lesion measuring 4.7 x 6.5 x 6.8 cm was discovered (Figures 2B, 2B).
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FIGURE 2: High-resolution computed tomography of the lungs showing
a large right-sided hydropneumothorax with a mediastinal shift to the
left side, complete collapse of the right lung, and narrowed right-sided
bronchial tree (blue arrow). Large right upper lung cavitary lesion right
upper lung large cavitary lesion measuring 4.7 x 6.5 x 6.8 cm can be
seen (arrow).

As the sputum examination revealed Aspergillus niger, the patient underwent bronchoalveolar lavage, which
revealed Aspergillus niger and positive Aspergillus galactomannan at 0.884. Fungal culture revealed septated
and hyaline hyphae. Conidiophores were long and smooth. Biseriate phialides radiated from large vesicles.
Conidia were brown and occurred in chains, which is typical with Aspergillus niger (Figure 3).
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FIGURE 3: Fungal culture shows septated, hyaline hyphae, smooth
conidiophores, biseriate phialides, and brown conidia in chains.

Acid-fast bacilli were not found in the sputum. The HIV test came back negative, as did the immunological
workup for antinuclear antibodies. An immunocompetent host was diagnosed with aspergilloma. Based on
the infectious diseases consultation, the patient was started on voriconazole intravenously for six weeks as
an antifungal treatment, which was initiated after the renal impairment was normalized. The leukocytosis
improved after the antifungals were finished, but the symptoms persisted. Thoracic surgery was also
consulted, and chest tubes were inserted into the right lung drainage, and the pneumothorax was evacuated.

During follow-up, the patient was noticed to have elevated liver enzyme which during hospitalization was
normal. After six months of diagnosis, the patient’s liver enzymes, alanine aminotransferase and direct
bilirubin, were increasing, and trending in stationary elevation for one month then started to decline (Figure

4).
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FIGURE 4: The trend of liver enzymes.

Finally, the patient was discharged on voriconazole oral tablets for eight weeks. Follow-up appointments
with thoracic surgery and infectious diseases were scheduled for further planning and management;
however, the patient did not return for follow-up. We attempted to communicate with the patient via phone
numerous times but received no response. This could be due to the COVID-19 pandemic and lockdown.

Discussion

Aspergillosis is an infection caused by Aspergillus, a common mold (a type of fungus) that lives both indoors
and outdoors [9]. Most people inhale Aspergillus spores on a daily basis without acquiring an infection.
People with compromised immune systems or lung diseases comprise patients with prolonged neutropenia,
allogeneic hematopoietic stem cell transplant, solid organ transplant, inherited or acquired
immunodeficiencies, corticosteroid use, and others who are more likely to acquire Aspergillus-related health
problems [10]. Aspergillus causes allergic responses, lung infections, and infections in other organs [11]. In
the presence of invasive aspergillosis, the spores grow into hyphae, which enter blood vessels and produce
hemorrhagic necrosis and infarction [12]. Asthma, pneumonia, sinusitis, or a rapidly progressing systemic
infection may cause symptoms. Imaging, histology, specimen staining, and culture are all diagnostic tools.
Voriconazole, amphotericin B (or its lipid formulations), caspofungin, or itraconazole are used to treat this
condition. Fungus balls may necessitate surgical excision.

Clinical presentation (symptoms and signs), comorbidities such as T2DM, investigations (lab and radiology),
treatment response, and follow-up were compared in the local and international literature, along with
Aspergillus and the relationship between diabetes control and the risk of infection with aspergilloma, disease
complications, and antifungal therapy (drug-induced hepatitis). Pulmonary disease is most commonly
caused by Aspergillus fumigatus, while other diseases can be caused by species such as Aspergillus flavus,
Aspergillus niger, and Aspergillus terreus [13]. The clinical spectrum of aspergillosis ranges from aspergilloma
to fatal invasive disease. Clinically distinct aspergillosis is one of the four major entities: (i) allergic
bronchopulmonary aspergillosis, which afflicts patients with long-standing asthma; (ii) chronic necrotizing
aspergillosis or semi-invasive aspergillosis (old classification), which afflicts patients with a history of
chronic lung disease; (iii) aspergilloma, which primarily affects patients with pre-existing lung cavities; and
(iv) invasive aspergillosis, which afflicts immunocompromised and critically ill hosts [14,15].

The air crescent sign is classically described in pulmonary aspergillosis either with an aspergilloma in a pre-
existing lung cavity or during the recovery phase of invasive aspergillosis when air fills the space between
the retracting devitalized infected lung tissue and the parenchyma. However, the air crescent sign is not
specific and can be seen in other infections such as melioidosis [16]. Chronic necrotizing aspergillosis or
semi-invasive aspergillosis is characterized by an indolent course of constitutional symptoms such as weight
loss, malaise, and fatigue, as well as cough and occasionally hemoptysis [7,17]. Aspergillus niger is a very
uncommon infection, in contrast to Aspergillus fumigatus, which is the most common organism that causes
lung infection [2]. Aspergillus niger was reported in severely immunosuppressed patients, such as patients on
high doses of steroids, lung transplants, bone marrow transplants, and severely neutropenic patients (post-
COVID-19 pneumonia and post-treatment with tocilizumab) [18]. In contrast, our patient presented with
progressive weight loss and cough, a lung cavity with the absence of lung disease and immunosuppression,
and her diabetes was controlled for hemoglobin Alc. Finally, in immunocompetent patients, Aspergillus
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niger was not commonly found to cause aspergilloma and induction of the lung cavity. Following the
updated and concerned guidelines will lead to a reduction in hospital stays, facilitating financial,
operational, and clinical outcomes [19].

In our case, the patient developed a significant burden of aspergilloma, with complications including
pneumothorax, requiring pigtail insertion in the affected side by a thoracic surgeon. The aim was to start
intravenous antifungal therapy for six weeks and then follow up in the outpatient thoracic surgery clinic for
possible surgical intervention, as preoperative antifungals can be started in such cases to prevent the
possibility of surgical spilling of the aspergilloma during surgical resection and subsequent Aspergillus
empyema according to the clinical practice guidelines updated by the Infectious Disease Society of America,
2016 [20].

Conclusions

Aspergilloma is more frequently seen in immunocompromised patients, such as those with extended
neutropenia, allogeneic hematopoietic stem cell and solid organ transplant, hereditary and acquired
immunodeficiency conditions, corticosteroid use, and others; however, it can also occur in
immunocompetent hosts. The differential diagnosis of lung cavities in immunocompetent patients should
include more common etiologies such as bacterial, pulmonary tuberculosis, and connective tissue disease in
addition to aspergilloma. Although surgical resection is considered the standard of care for solitary
aspergilloma if no contraindication is present, peri or postoperative antifungal therapy with voriconazole is
required if the risk of surgical spillage of the aspergilloma is high to prevent Aspergillus empyema. We
recommend conducting a retrospective data registry on unreported aspergilloma cases in
immunocompetent patients to understand the clinicopathological behavior and improve management.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

The authors would like to thank the research center at King Fahad Medical City for the technical support.

References

1. Patil S, Dahiphale ], Raka V, Narkar S, Choudhari S, Gondhali G: ‘Stepladder lung cavities’ with ‘starry sky
pattern’ in HRCT thorax with constitutional symptoms: a strong predictor of active pulmonary tuberculosis.
SAR ] Med. 2023, 4:32-42. 10.36346/sarjm.2023.v04i02.003
2. Rudramurthy SM, Paul RA, Chakrabarti A, Mouton JW, Meis JF: Invasive aspergillosis by Aspergillus flavus:
epidemiology, diagnosis, antifungal resistance, and management. ] Fungi (Basel). 2019, 5:55.
10.3390/j0f5030055
3. Perez-Cuesta U, Aparicio-Fernandez L, Guruceaga X, et al.: Melanin and pyomelanin in Aspergillus
fumigatus: from its genetics to host interaction. Int Microbiol. 2020, 23:55-63. 10.1007/s10123-019-00078-0
4. Nywening AV, Rybak JM, Rogers PD, Fortwendel JR: Mechanisms of triazole resistance in Aspergillus
fumigatus. Environ Microbiol. 2020, 22:4934-52. 10.1111/1462-2920.15274
5. Bongomin F, Asio LG, Baluku JB, Kwizera R, Denning DW: Chronic pulmonary aspergillosis: notes for a
clinician in a resource-limited setting where there is no mycologist. ] Fungi (Basel). 2020, 6:75.
10.3390/j0f6020075
6. Burks C, Darby A, Gémez Londoio L, Momany M, Brewer MT: Azole-resistant Aspergillus fumigatus in the
environment: identifying key reservoirs and hotspots of antifungal resistance. PLoS Pathog. 2021,
17:1009711. 10.1371/journal.ppat.1009711
7. Latgé JP, Chamilos G: Aspergillus fumigatus and aspergillosis in 2019. Clin Microbiol Rev. 2019, 33:e00140-
00118. 10.1128/CMR.00140-18
8. Merad Y, Derrar H, Belmokhtar Z, Belkacemi M: Aspergillus genus and its various human superficial and
cutaneous features. Pathogens. 2021, 10:643. 10.3390/pathogens10060643
9. Martins LM: Allergy to fungi in veterinary medicine: alternaria, dermatophytes and malassezia pay the bill! .
] Fungi (Basel). 2022, 8:235. 10.3390/jof8030235
10. CaiL, Gao P, Wang Z, et al.: Lung and gut microbiomes in pulmonary aspergillosis: exploring adjunctive
therapies to combat the disease. Front Immunol. 2022, 13:988708. 10.3389/fimmu.2022.988708
11. Barry], Gadre A, Akuthota P: Hypersensitivity pneumonitis, allergic bronchopulmonary aspergillosis and
other eosinophilic lung diseases. Curr Opin Immunol. 2020, 66:129-35. 10.1016/j.c0i.2020.10.005
12.  Waldorf AR, Diamond RD: Aspergillosis and mucormycosis. Immunology of the Fungal Diseases. Cox RA
(ed): CRC Press, Boca Raton; 2020. 29-55. 10.1201/9781003068464
13.  Zanganeh E, Zarrinfar H, Rezaeetalab F, et al.: Predominance of non-fumigatus Aspergillus species among

2023 AlShaheen et al. Cureus 15(6): e40727. DOI 10.7759/cureus.40727 8of9


javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.36346/sarjm.2023.v04i02.003
https://dx.doi.org/10.36346/sarjm.2023.v04i02.003
https://dx.doi.org/10.3390/jof5030055
https://dx.doi.org/10.3390/jof5030055
https://dx.doi.org/10.1007/s10123-019-00078-0
https://dx.doi.org/10.1007/s10123-019-00078-0
https://dx.doi.org/10.1111/1462-2920.15274
https://dx.doi.org/10.1111/1462-2920.15274
https://dx.doi.org/10.3390/jof6020075
https://dx.doi.org/10.3390/jof6020075
https://dx.doi.org/10.1371/journal.ppat.1009711
https://dx.doi.org/10.1371/journal.ppat.1009711
https://dx.doi.org/10.1128/CMR.00140-18
https://dx.doi.org/10.1128/CMR.00140-18
https://dx.doi.org/10.3390/pathogens10060643
https://dx.doi.org/10.3390/pathogens10060643
https://dx.doi.org/10.3390/jof8030235
https://dx.doi.org/10.3390/jof8030235
https://dx.doi.org/10.3389/fimmu.2022.988708
https://dx.doi.org/10.3389/fimmu.2022.988708
https://dx.doi.org/10.1016/j.coi.2020.10.005
https://dx.doi.org/10.1016/j.coi.2020.10.005
https://dx.doi.org/10.1201/9781003068464
https://dx.doi.org/10.1201/9781003068464
https://dx.doi.org/10.1016/j.micpath.2018.01.047

Cureus

14.

15.

16.

17.

18.

19.

20.

patients suspected to pulmonary aspergillosis in a tropical and subtropical region of the Middle East. Microb
Pathog. 2018, 116:296-300. 10.1016/j.micpath.2018.01.047

Shakibaie M, Salari Mohazab N, Ayatollahi Mousavi SA: Antifungal activity of selenium nanoparticles
synthesized by bacillus species Msh-1 against Aspergillus fumigatus and Candida albicans. Jundishapur |
Microbiol. 2015, 8:€26381. 10.5812/jjm.26381

Denning DW: Diagnosing pulmonary aspergillosis is much easier than it used to be: a new diagnostic
landscape. Int ] Tuberc Lung Dis. 2021, 25:525-36. 10.5588/ijt1d.21.0053

Chang CY: Pulmonary melioidosis. QJM. 2022, 114:900. 10.1093/qjmed/hcab269

Hayes GE, Novak-Frazer L: Chronic pulmonary aspergillosis-where are we? and where are we going? . ] Fungi
(Basel). 2016, 2:18. 10.3390/j0f2020018

Ghelfenstein-Ferreira T, Saade A, Alanio A, et al.: Recovery of a triazole-resistant Aspergillus fumigatus in
respiratory specimen of COVID-19 patient in ICU - a case report. Med Mycol Case Rep. 2021, 31:15-8.
10.1016/j.mmcr.2020.06.006

Abuzied Y, Maymani H, AlMatouq B, AlDosary O: Reducing the length of stay by enhancing the patient
discharge process: using quality improvement tools to optimize hospital efficiency. Glob ] Qual Saf Healthc.
2021, 4:44-9. 10.36401/]QSH-20-27

Patterson TF, Thompson GR 3rd, Denning DW, et al.: Practice guidelines for the diagnosis and management
of aspergillosis: 2016 update by the Infectious Diseases Society of America. Clin Infect Dis. 2016, 63:e1-e60.
10.1093/cid/ciw326

2023 AlShaheen et al. Cureus 15(6): e40727. DOI 10.7759/cureus.40727

90f9


https://dx.doi.org/10.1016/j.micpath.2018.01.047
https://dx.doi.org/10.5812/jjm.26381
https://dx.doi.org/10.5812/jjm.26381
https://dx.doi.org/10.5588/ijtld.21.0053
https://dx.doi.org/10.5588/ijtld.21.0053
https://dx.doi.org/10.1093/qjmed/hcab269
https://dx.doi.org/10.1093/qjmed/hcab269
https://dx.doi.org/10.3390/jof2020018
https://dx.doi.org/10.3390/jof2020018
https://dx.doi.org/10.1016/j.mmcr.2020.06.006
https://dx.doi.org/10.1016/j.mmcr.2020.06.006
https://dx.doi.org/10.36401/JQSH-20-27
https://dx.doi.org/10.36401/JQSH-20-27
https://dx.doi.org/10.1093/cid/ciw326
https://dx.doi.org/10.1093/cid/ciw326

	Aspergilloma in an Immunocompetent Host: A Case Report
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Laboratory results of the patient at the initial visit.
	FIGURE 1: Chest radiograph showing right hydropneumothorax with the complete collapse of the right lung with a large cavitary lesion.
	FIGURE 2: High-resolution computed tomography of the lungs showing a large right-sided hydropneumothorax with a mediastinal shift to the left side, complete collapse of the right lung, and narrowed right-sided bronchial tree (blue arrow). Large right upper lung cavitary lesion right upper lung large cavitary lesion measuring 4.7 × 6.5 × 6.8 cm can be seen (arrow).
	FIGURE 3: Fungal culture shows septated, hyaline hyphae, smooth conidiophores, biseriate phialides, and brown conidia in chains.
	FIGURE 4: The trend of liver enzymes.

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


