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Abstract 
Introduction: Invasive aspergillosis (IA) is rare in immunocompetent patients. We present the case of a 44-year-old female with IA invading 
the lungs, mediastinum, heart, and brain, with a disease duration of 11 years.  
Case presentation: The patient was initially diagnosed with lung aspergillosis that had invaded the mediastinum on October 8, 2008. Irregular 
uptake of itraconazole led to the aggravation of lung lesions. Echocardiography and enhanced magnetic resonance imaging revealed a large 
irregular mass in the left atrium and an enhanced 1-cm nodular lesion in the right frontal lobe respectively in 2016. The patient refused to 
undergo a biopsy of the cardiac mass. Oral itraconazole (200 mg, twice daily) was recommended for subsequent days. The intracranial lesion 
gradually enlarged, and a complete tumor resection of the right frontal lobe was performed on February 23, 2017. The patient's condition was 
well controlled with oral voriconazole by the end of follow-up until April 11, 2019. We conducted a search across multiple databases, including 
PubMed, Web of Science, Scopus, and Science Direct. We aimed to identify cases of aspergillosis that simultaneously invaded the lungs, heart, 
and brain. The details of these cases are summarized. 
Results: Fourteen cases with available data met the requirements, and the mortality rate of these 14 cases was 100%. 
Conclusions: IA can occur even in immunocompetent patients receiving antifungal therapy. Therefore, timely diagnosis and effective long-
term antifungal treatments are crucial. Voriconazole is an effective antifungal drug that is used to treat cerebral aspergillosis. 
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Introduction 

Aspergillus fumigatus is ubiquitous in the 
environment [1]. Pulmonary aspergillosis is the most 
common type of aspergillosis, as Aspergillus fumigatus 
is small enough to enter the lung alveoli [2]. As most 
pathogens can be eliminated by the innate host immune 
system, aspergillosis often occurs in severely 
immunosuppressed patients such as organ transplant 
recipients [3-5], patients in the intensive care unit [6,7], 
and patients with hematological disease [8]. 
Aspergillosis, particularly invasive aspergillosis (IA), is 
rare in immunocompetent patients [9]. There are a few 
reports on IA that track the long-term evolution of a 
single patient who has already received antifungal 
therapy. Herein, we present the case of a patient with IA 
invading the lungs, mediastinum, heart, and brain, with 
a disease duration of 11 years. The patient’s condition 
was well controlled with oral voriconazole at the end of 

the follow-up period. This is a rare case of IA in an 
immunocompetent patient who has received antifungal 
therapy with a long-term follow-up. 

 
Case Presentation 

A 33-year-old woman was admitted to the 
respiratory medicine department after a right lung mass 
was discovered during a routine medical examination 
on October 8, 2008. The patient had no other medical 
history. Tests for Hepatitis B virus yielded positive 
results, whereas other blood tests and physical 
examination results were normal. Chest computed 
tomography (CT) revealed a mass in the right hilum, 
with segmental pulmonary consolidation and 
mediastinal lymphadenopathy (Figure 1). A lung 
puncture biopsy conducted on October 13, 2008, 
revealed a granuloma with suspicious positive hyphae 
on periodic acid-Schiff (PAS) staining (Figure 2). 
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Therefore, fungal infection, particularly aspergillosis, 
was suspected. The patient was administered oral 
itraconazole (200 mg, twice daily). Furthermore, no 
additional tests were performed because the patient 
asked to be discharged. Oral itraconazole therapy was 
suggested; however, the patient did not take the 
medication regularly. The following day, the patient 
was intermittently hospitalized with oral itraconazole 
therapy for recurrent chest pain. A follow-up chest CT 
showed that the consolidation lesion had progressively 
enlarged, with nearly stable lymphadenopathy.  

The patient was admitted to the thoracic surgery 
department on May 28, 2016. Physical examination 
revealed a grade II/VI systolic murmur in the upper left 
sternal border. Laboratory tests indicated an erythrocyte 
sedimentation rate of 34 mm/h, a rheumatoid factor of 

22.8 IU/mL, and an elevated level of (1,3) β-D-Glucan 
at 1357.2 pg/mL. Galactomannan (GM) was not 
detected in the patient’s serum samples. An 
electrocardiogram (ECG) showed premature atrial 
beats. Echocardiography was recommended on May 29, 
2016. This procedure detected an enlarged left atrium 
with normal systolic function and a small pericardial 
effusion. Additionally, a large irregular hypoechoic 
mass measuring 74 × 68 × 50 mm was observed in the 
left atrium. Notably, the aortic base and pulmonary 
valves were surrounded by a homogeneous mass 
(Figure 3, A-B). The enhanced chest CT scan from May 
29, 2016, showed an increase in the size of the right 
pulmonary consolidation compared to the initial 
imaging from October 8, 2008. However, this result was 
smaller than that obtained on October 19, 2015. 
Enhanced magnetic resonance imaging (MRI) of the 
mediastinum, conducted on May 31, 2016, revealed 
mediastinal lymphadenopathy with fibrous tissue 
hyperplasia and the presence of a left atrial mass (Figure 
4, A-D). Additionally, an enhanced brain MRI was 
performed on June 4, 2016. An enhanced 1-cm nodular 
lesion with surrounding edema was observed in the 
right frontal lobe. A video-assisted thoracoscopic 
mediastinal tumor biopsy was performed on June 17, 
2016. Pathological examination of the biopsy specimen 
revealed a chronic granulomatous inflammation. Acid-
fast staining of the specimen was negative. PAS staining 
revealed the presence of fungal hyphae. The patient’s 
family refused a biopsy of the cardiac mass. The patient 
was discharged on June 25, 2016, when the chest pain 
was relieved. Oral itraconazole (200 mg, twice daily) 
was recommended for the subsequent days. The patient 
was also treated with caspofungin (50 mg/day) between 
August 3, 2016, and March 11, 2016. 

Figure 1. Chest CT: A mass located at the right hilum with 
segmental pulmonary consolidation(A) and mediastinal 
lymphadenopathy(B) was found on the CT. October 8, 2008. CT: 
computed tomography. 

Figure 2. PAS staining of the lung puncture biopsy: PAS 
staining of the biopsy of the lung puncture disclosed suspicious 
positive hyphae. October 13, 2008. PAS: Periodic acid-Schiff. 
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Figure 3. B-ultrasound of the heart: A large irregular hypoechoic density measuring 74 × 68 ×50 mm was shown at the left atrium 
(A and B). May 29, 2016. The mass disappeared with no signs of recurrence (C and D). April 9, 2019. 

Figure 4. MRI of the chest and heart: Enhanced MRI revealed the left atrium mass was directly connected to mediastinal 
lymphadenopathy (A -D). May 31, 2016. The intracardiac mass disappeared and absorption of the chest lesion was observed on 
CT (E and F). April 9, 2019. MRI: magnetic resonance imaging; CT: computed tomography. 



Zhang et al. – A case of invasive aspergillosis      J Infect Dev Ctries 2024; 18(11):1798-1805. 

1801 

 
She was readmitted to the neurosurgery department 

on February 15, 2017, with symptoms of headache, 
vomiting, and epileptic seizures. Physical examination 
revealed a grade II/VI systolic murmur at the upper left 
sternal border, and mild gait unsteadiness. The irregular 
hypoechoic density observed on echocardiography on 
February 17, 2017, along with the right lung 
consolidation lesion and mediastinal lymphadenopathy 
detected on the enhanced chest CT from the same date, 
showed nearly no change compared with the results 
from May 29, 2016. On February 18, 2017, an MRI of 
the brain revealed enhanced masses in the right frontal 
lobe and right cerebellum, measuring 30 and 18 mm in 
diameter, respectively (Figure 5, A-B). A complete 
tumor resection of the right frontal lobe was performed 
on February 23, 2017. During surgery, the tumor was 
found to be gray-white with a tough texture, clear 
boundaries with surrounding tissues, and insufficient 
blood supply. Chronic granulomatous inflammation 
was observed, and PAS staining showed positive 
hyphae (Figure 6). A diagnosis of IA involving the lungs, 
mediastinum, heart, and brain was made. Voriconazole 
(200 mg), administered twice daily, was recommended 
because of its resistance to itraconazole. The patient’s 
symptoms gradually subsided after treatment. Regular 
treatment with 200 mg of oral voriconazole should be 
administered twice daily. In addition, follow-up 

imaging, including enhanced chest/head CT/MRI and 
echocardiography, was suggested on the subsequent 
days until April 11, 2019. 

Over the subsequent days, there was a consistent 
improvement in the imaging results. The hypoechoic 
density of the heart completely disappeared on June 13, 
2017, with no signs of recurrence until April 9, 2019 
(Figure 3, C-D). Furthermore, a chest CT scan 
conducted on August 21, 2017, showed increased 
absorption of the right hilar lesion and mediastinal 
lymphadenopathy. Subsequent scans revealed no 
changes in these conditions until April 9, 2019 (Figure 
4, E-F). Brain MRI conducted on June 13, 2017, 
showed no recurrence of the mass in the right frontal 
lobe. Additionally, the tumor in the right cerebellum, 
which decreased in diameter to 13 mm, remained stable 
until April 11, 2019 (Figure 5, C-D). 

 
Review of the Literature 

A comprehensive literature search was conducted to 
identify cases of aspergillosis that simultaneously 
invaded the lungs, heart, and brain. The search was 
conducted using several databases, including PubMed, 
Web of Science, Scopus, and ScienceDirect. Fourteen 
cases with available data met these requirements [10-
23]. The details of these cases are listed in Table 1. In 
this group of fourteen patients, twelve had 
immunodeficiency, two had unfortunately experienced 
drowning incidents, and one had quadriplegia due to 
hemorrhage from a cervical vascular malformation, 
which necessitated the use of high-dose corticosteroids. 
The mortality rate of these fourteen patients was 100%. 

 

Figure 5. MRI of the brain. Enhanced mass of the right frontal 
lobe (A) and right cerebellum (B) on the MRI. February 18, 
2017. MRI disclosed no recurrence of the right frontal lobe 
mass (C). April 11, 2019. The tumor of the right cerebellum 
decreased in size and remained stable (D). April 11, 2019. MRI: 
magnetic resonance imaging. 

Figure 6. PAS staining of the brain tumor: PAS staining of the 
brain tumor showed positive hyphae. February 23, 2017. PAS: 
Periodic acid-Schiff. 
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Discussion 
Aspergillosis, particularly IA, is rare in 

immunocompetent patients [9]. The lungs are the most 
common initial sites of aspergillosis. IA typically 
affects the skin, kidneys, heart, and the brain. This 
condition occurs when Aspergillus fumigatus invades 
the small pulmonary vessels [24]. The mortality ranges 
from 30% to 50% [25]. In this case, although the young 
female carried Hepatitis B virus, her liver function was 
normal. Based on her medical history and clinical test 
results, we concluded that she was an 
immunocompetent patient. Reports on IA in 
immunocompetent patients receiving antifungal 
therapy are rare. 

IA was diagnosed based on the biopsy and imaging 
results of a mediastinal tumor, lung consolidation, and 
brain tumor. We believe that this is a rare case of cardiac 
aspergillosis. This was based on MRI and 
echocardiographic findings, which revealed that the 
mediastinal mass was directly connected to the left 
atrial intracardiac mass. This suggests a direct invasion 
of the endocardium by the mediastinal mass. However, 

histological evidence was absent because the patient 
refused to undergo a biopsy. Patients with cardiac 
aspergillosis may die from a complete heart block 
(CHB) [24], cardiac tamponade [25], or septic shock 
[26]. CHB reflects an inflammatory response to the 
mass and may be a harbinger of the mass embolization 
[26]. In this case, long-term antifungal therapy before 
and after the onset of cardiac aspergillosis played an 
important role in patient survival. Therefore, a timely 
diagnosis and effective antifungal treatment are crucial. 

Early diagnosis should be made based on the 
clinical manifestations, laboratory tests, and imaging 
findings. The presence of characteristic clinical 
manifestations usually depends on the site of the 
infection [6,9]. Culture and microbiological 
examination are important for diagnosis. Abundant 
fungal hyphae can be detected using needle aspiration 
biopsy, surgery, and other methods [27,28]. PAS 
staining helps determine the fungal morphology. Our 
diagnosis relied particularly on the biopsy results, 
including those of mediastinal tumors, lung 
consolidation, and brain tumors. However, no 

Table 1. Literature review of cases of aspergillosis invading the lungs, heart, and brain simultaneously in an individual. 
First author, 

yr. Sex, age Location Related primary 
disease 

Pathology or 
Smear Culture GM Autopsy Treatment Outcome 

Walsh TJ, 1983, 
[10] M, 9 Lungs/heart/brain/kidney/ 

spleen/pancreas/thyroid Hepatic Failure NA N (sputum) NA Yes None Fatal 

Henochowicz S, 
1985, [11] M, 32 Lungs/heart/brain AIDS N 

(CSF/blood) N (CSF/blood) NA Yes Amphotericin B Fatal 

Brems JJ, 1988, 
[12] M, 42 Lungs/heart/brain/ 

gastrointestinal mucosa Liver transplantation NA P (sputum) NA Yes Amphotericin B Fatal 

Woods GL, 
1990, [13] F, 30 Lungs/heart/brain/kidney AIDS N (BAL/CSF) NA NA Yes Amphotericin B Fatal 

Ter Maaten JC, 
1995, [14] M, 62 Lungs/heart/brain/kidney/ 

adrenal gland Drowning P (lung) P (sputum) NA Yes Amphotericin B 
+ flucytosine Fatal 

Riesenfeld EP, 
2000, [15] M, 44 Lungs/heart/brain/kidney/ 

thyroid 

Cervical 
Arteriovenous 
Malformation 
(quadriplegia, 

treated with high-
dose corticosteroids) 

NA P (sputum), N (blood) NA Yes None Fatal 

Marcinkowski 
M, 2000, [16] M, 1 Lungs/heart/brain/ adrenal 

gland DiGeorge syndrome N (colon) 
N 

(blood/CSF/hematoma 
of the abdominal wall) 

NA Yes None Fatal 

Kobayashi M, 
2000, [17] F, 31 

Lungs/heart/brain/trachea/ 
esophgus/stomach/ thyroid 

gland 

HELLP syndrome 
(hemolysis, elevated 
liver enzymes, and 
low platelet count) 

NA P (sputum) NA Yes None Fatal 

Nenoff P, 2002, 
[18] M, 64 Lungs/heart/brain/ 

subcutaneous 

Hypoblastic 
myelodysplastic 
syndrome/acute 

myeloid leukaemia 

P 
(BAL/corium 
and subcutis) 

P (skin tissue/BAL) P (BAL) NA Amphotericin B Fatal 

Yamamoto N, 
2002, [19] M, 39 Lungs/heart/brain/kidney/ 

parietal/liver 
Chronic eosinophilic 

pneumonia 
P (lung/brain), 

N(CSF) 
N 

(lung/CSF/brian/blood) N (CSF/ blood) Yes Amphotericin B Fatal 

Saito T, 2009, 
[20] F, 63 Lungs/heart/brain Good-pasture 

syndrome NA N (blood) N (blood) Yes Fosfluconazole Fatal 

Li P, 2011, [21] F, 72 Lungs/heart/brain/kidney Drowning NA N (sputum) NA Yes Voriconazole Fatal 

McCarter SJ, 
2019, [22] M, 79 Lungs/heart/brain/muscles/ 

subcutaneous 
B-cell 

lymphma/leukemia 

P 
(subcutaneous 

nodule), N 
(pericardial 

fluid) 

P (subcutaneous 
nodule/ deeper tissue), 

N (pericardial 
fluid/blood) 

N (blood) None Voriconazole + 
caspofungin Fatal 

Hardie R, 2020, 
[23] F, 41 Lungs/heart/brain Systemic Lupus 

Erythematosus N (lung/BAL) N (lung/BAL/ blood) P (blood) Yes Caspofungin Fatal 

M: male; F: female; AIDS: Acquired Immune Deficiency Syndrome; NA: Data not available; N: Negative; P: Positive; GM: Galactomannan; CSF: 
Cerebrospinal Fluid; BAL: Bronchoalveolar lavage; CSF: Cerebrospinal Fluid; BAL: Bronchoalveolar lavage. 
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histological evidence of an intracardiac mass was found. 
In other cases, cardiac aspergillosis is confirmed by 
histopathological findings followed by surgical 
removal of the intracardiac mass or autopsy [6,26]. 
Galactomannan (GM) and (1,3) β-D-Glucan, which are 
both isolated from the cell wall of Aspergillus, are used 
diagnostically. Test of GM and (1,3) β-D-Glucan can be 
performed in bronchoalveolar lavage fluid and serum 
[29]. The GM test was negative in our cases because the 
assay has low sensitivity and high specificity [30]. DNA 
detection in specimens can also be used for diagnosis 
[31]. Different imaging tests, such as ultrasonic 
examination, CT, and MRI, are suggested according to 
the clinical symptoms. 

Although long-term antifungal treatment is 
recommended, no uniform criteria for drug withdrawal 
have been established yet. The generally recommended 
treatment duration is ≥ six months [32,33]. Itraconazole 
and voriconazole were the drugs of choice [34]. The 
therapy should be changed in case of drug resistance or 
toxicity. In our case, the patient was resistant to 
itraconazole, whereas voriconazole had a dramatic 
effect, which was proven by a decrease in cerebellar 
lesions and the disappearance of the intracardiac mass. 
Amphotericin B, posaconazole, and caspofungin are 
alternative drugs [34]. For patients with cerebral 
aspergillosis, the ability of drugs to penetrate the blood-
brain barrier is key [35], and the hematogenous 
dissemination pattern displays a worse prognosis than 
dissemination from the paranasal sinuses [36]. The 
concentrations of voriconazole in both the brain tissue 
and cerebrospinal fluid surpassed those of amphotericin 
B, itraconazole, and caspofungin. This suggests that 
voriconazole may be an effective antifungal treatment 
for patients with cerebral aspergillosis [37]. This 
finding is consistent with the therapeutic effects 
observed in the present case. Caspofungin may be an 
option for the treatment of cerebral aspergillosis; 
however, further clinical studies are needed [38]. 
Compared with voriconazole, isavuconazole, a novel 
triazole agent, has proven to be effective in treating 
invasive mold disease with fewer side effects [39].  

In this case, surgery on the right frontal lesion was 
performed for the diagnosis. Surgery is considered only 
if the drug therapy is ineffective or unfeasible. However, 
for patients with cardiac aspergillosis, early surgical 
intervention is recommended to prevent embolic 
complications and valvular decompensation [33]. In our 
case, surgery for cardiac mass was not performed 
because the patient refused surgery. Long-term 
antifungal therapy and timely switching of the drug to 

voriconazole may have contributed to the patient’s 
survival. 

 
Conclusions 

IA can occur even in immunocompetent patients 
receiving antifungal therapy. Therefore, timely 
diagnosis and effective long-term antifungal treatment 
are crucial. Antifungal drugs must be changed over time 
in cases of drug resistance or toxicity. Voriconazole is 
an effective antifungal drug used to treat cerebral 
aspergillosis. The current case is interesting because the 
patient had a normal immune function, a long disease 
duration, and a good prognosis. This finding differs 
from that of other reported cases. This case provides 
new insights into disease research. 
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