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Abstract

Background Aspergillomas are globular growths of Aspergillus fumigatus, a benign aspergillosis of the lungs. It
usually affects patients who are immunocompromised and have anatomically defective lung structures. The major-
ity of aspergilloma cases are asymptomatic, despite the fact that 10% of cases spontaneously resolve. Most patients
do not have any symptoms from their lesions. Direct serological or microbiological evidence of an Aspergillus species
along with radiologic evidence is required for the diagnosis of an aspergilloma.

Case We describe a 35-year-old adult Oromo male patient who had been experiencing night sweats, an intermittent
productive cough with sparse whitish sputum, loss of appetite, and easy fatigability for 3 months. At 5 years prior,

he received treatment for pulmonary tuberculosis that was smear-positive and was subsequently certified healed.
Objectively, he was tachypneic and had intercostal, subcostal, and supraclavicular retractions with symmetric chest
movement. A high-resolution computed tomography scan revealed bilateral apical cavitary lesions with core soft
tissue attenuating spherical masses and an air crescentic sign suggestive of aspergillomas, which were confirmed

by sputum light microscopic examination. The patient was managed with antibiotics and antifungals.

Conclusion Aspergilloma is a symptom of chronic pulmonary aspergillosis, a category of lung disorders caused

by a persistent Aspergillus infection. Primary aspergillomas are uncommon and frequently occur in people with com-
promised immune systems. A prolonged cough, fever, chest pain, and hemoptysis are all symptoms of pulmonary
aspergillomas. The majority of the time, pulmonary aspergillosis is difficult to identify. Despite high mortality and mor-
bidity rates, surgery is still the most effective treatment for pulmonary aspergilloma.
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Introduction
Aspergillomas are globular masses of Aspergillus fumig-
atus, a noninvasive form of pulmonary aspergillosis [1].
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develop in people with compromised immune systems,
such as those with neutropenia, long-term glucocorticoid
users, or acquired immunodeficiency syndrome (AIDS),
as a result of Aspergillus species invading the bronchi and
causing cavitation [4]. When immunocompetent patients
are exposed to Aspergillus spores in dry or extremely
dusty surroundings, hay barns, or compost sites and have
prior lung diseases, such as tuberculosis (TB), sarcoido-
sis, lung abscess, bronchogenic cysts, or lung tumor,
secondary aspergilloma develops [5-7]. The most fre-
quent preexisting lung disease is tuberculosis, and there
can be a delay of from less than 1 year up to 30 years
between TB and aspergilloma diagnoses [6]. Denning
et al. reported the involvement of Aspergillus infection
in pulmonary TB and asthmatic patients. It is projected
that at least 372,385 people globally develop chronic pul-
monary aspergillosis after being treated for pulmonary
tuberculosis [8]. The natural history of aspergilloma is
still mostly unknown [9]. Although 10% of aspergilloma
cases spontaneously resolve, the majority of cases remain
asymptomatic [9, 10]. Even with treatment, pulmonary
aspergilloma still has a high rate of morbidity and mor-
tality. If left untreated, damage may eventually engulf
an entire lobe or lung [11, 12]. Chest imaging may show
some distinctive patterns that help with this disease’s
diagnosis, although pathological tissue examination is
frequently required for a certain diagnosis [13]. Hemop-
tysis, cough, chest pain, and fever are some of the non-
specific symptoms [14]. Severe or persistent hemoptysis
caused by the intrapulmonary lesion is fatal [15], because
antifungal medications only partially eliminate the fungal
ball that has settled down in the pulmonary cavities [16].
In addition to symptom relief, surgical removal of the cir-
cumscribed pulmonary lesion increases the possibility of
aspergilloma lasting remission [17, 18]. Below we discuss
an adult patient with tuberculosis recurrence who was
additionally diagnosed with bilateral chronic cavitary
aspergillomas. This case entails a unique presentation, as
the co-occurrence of active pulmonary tuberculosis and
pulmonary aspergillomas is quite rare and requires a high
index of suspicion and the timely initiation of antituber-
culosis and antifungal agents. Furthermore, the index
case brings a learning point and consolidates the existing
clinical knowledge of infectious diseases, the importance
of imaging and options for management.

Case presentation

This is a 35-year-old Oromo male patient who presented
with intermittent productive cough with scanty whit-
ish sputum, night sweating, unquantified but signifi-
cant weight loss, loss of appetite, and easy fatigability of
3 months duration. The above symptoms worsened over
the past 3 weeks, with associated symptoms, such as
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high-grade fever, exertional dyspnea, and an increased
amount of sputum, which is sometimes blood tingled.
He had a history of treatment for smear-positive pul-
monary tuberculosis 5 years ago and was declared cured
after treatment. Otherwise, he had no history of smok-
ing cigarettes, orthopnea, paroxysmal nocturnal dyspnea
or body swelling, or chronic medical illnesses, such as
diabetes and hypertension. On physical examination, he
was acutely sick looking (in cardiorespiratory distress).
His vital signs were blood pressure of 107/70 mmHg,
pulse rate of 124 beats per minute, respiratory rate of 32
breaths per minute, axillary temperature of 38.7 °C, and
peripheral oxygen saturation of 85% with room air. On
respiratory system examination he was tachypneic, had
intercostal, subcostal, and supraclavicular retractions
with symmetrical chest movement. There was relative
dullness over posterior lower one third of left lung. On
auscultation, there were fine crackles over upper two
thirds of both lungs posteriorly and absent air entry over
posterior lower one third of left lung.

He was investigated with hematological tests, chem-
istry and imaging. Accordingly, his white blood cell
counts=9000/ulL,  hemoglobin=15gm/dl,  neutro-
phil=81%, random blood sugar=134gm/dl, creati-
nine=0.64, urea= 143, alkaline phosphatase=100 IU/L,
aspartate aminotransferase (AST)=19 IU/L, alanine ami-
notransferas (ALT) =26 IU/L, human immunodeficiency
virus (HIV) test=non-reactive, erythrocyte sedimenta-
tion rate (ESR)=74 mm/hour, and sputum geneXpert
rifampicin resistance (RIF) assay showed that mycobac-
terium tuberculosis was detected. However, rifampicin
resistance was not detected. Electrocardiography showed
normal sinus rhythm. Posteroanterior chest x-ray was
taken and it showed bilateral upper lung old fibrotic
changes, bilateral upper lung zones pulmonary nodules,
and left lower lung zone consolidation with pleural effu-
sion (Fig. 1). High resolution chest computed tomogra-
phy (CT) scan was taken and revealed bilateral apical
lungs cavitary lesions with central area soft tissue attenu-
ating rounded masses surrounded by an air crescent sign
suggestive of aspergillomas (Fig. 2). Left lung consolida-
tion with bilateral lower lobe ground glass opacities and
left pleural collection secondary to bronchopneumonia
with parapneumonic effusion (Fig. 3). A light micro-
scopic examination of a sputum sample revealed broad,
colorless, septated, and branching hyphae. Mycological
culture and serological tests were not done owing to una-
vailability of these tests at our institution.

Later on, with assessment of bilateral chronic cavitary
pulmonary aspergillomas plus post tuberculosis lung
fibrosis plus severe community acquired pneumonia
with para pneumonic effusion plus pulmonary tubercu-
losis (relapse), the patient was admitted to male medical
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Fig. 1 A Postero-anterior (PA) chest x-ray showing bilateral upper
lobe old fibrotic changes, bilateral upper lung zone pulmonary
nodules and left pleural effusion

Fig. 2 A high resolution chest Computed tomography (CT) scan
showing an air crescent sign

Fig. 3 A chest Computed tomography (CT) scan image showing left
lung consolidation with bilateral lower lobe ground glass opacities
and left pleural collection
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ward and started management. He was put on intranasal
oxygen at 5 L/minute, ceftriaxone at 1 gm intravenously
twice a day for 7 days, ciprofloxacin at 400 mg intrave-
nously twice a day for 10 days, azithromycin at 500 mg
orally daily for 5 days, anti-TB 2RHZE/4RH regimen
(four tablets daily), pyridoxine at 25 mg orally daily, and
itraconazole at 400 mg orally daily. After 2 weeks of com-
mencement of the above management, he was discharged
with improvement. Objectively, the vital signs were
all in normal range. On chest examination, there was
decreased air entry over the posterior lower one-third
of the left lung field. He was discharged with anti-TB,
itraconazole at 200 mg orally twice a day for 6 months,
pyridoxine at 25 mg orally daily for 1 month, and had a
monthly appointment. He was counseled on the neces-
sary precautions that should be taken to prevent trans-
missions of tuberculosis to his family members and the
community. He was reevaluated 1 month after discharge,
and his respiratory condition significantly improved
though he complained intermittent shortness of breath,
cough, and easy fatigability. The repeated chest x-ray
showed remission of consolidation and pleural effusion,
although there was no change in the cavitary lesion. CT
scan was not repeated because the patient was not com-
fortable paying for the imaging for the second time. He
was advised to take his medication strictly and to con-
tinue his follow-up regularly.

Discussion

Aspergilloma is a symptom of chronic pulmonary asper-
gillosis, a group of illnesses brought on by persistent
lung infection with Aspergillus [19]. A single (simple)
pulmonary aspergilloma is a fungal ball that grows in a
single lung cavity. Chronic cavitary pulmonary aspergil-
losis, formerly known as complex aspergilloma, is char-
acterized by many cavities that may or may not contain
an aspergilloma, as well as pulmonary and systemic
symptoms and elevated inflammatory markers, over at
least 3 months of monitoring [11, 20]. Many Aspergillus
species are common saprophytes in nature. Aspergillus
fumigatus is mostly responsible for pulmonary illness.
In wealthy nations, such as the USA, the prevalence of
chronic pulmonary aspergillosis is lower, with less than
1 case per 100,000 people [21]. John Hughes Bennett first
described cavitary Aspergillus disease in 1842, explaining
the condition as having soft tuberculous materials in sev-
eral cavities of various sizes in the lung. Aspergilloma was
first fully characterized and given the term “mega myce-
toma” by Deve in 1938 [22]. Later, Hinson and colleagues
characterized aspergilloma as a saprophytic infection
of preexisting lung cavities, which is how it is currently
understood [23]. Aspergillus spores primarily enter the
body through the respiratory system, while they can also
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live as commensals in the external auditory canal. These
filamentous organisms then multiply quickly and cause
serious problems in a sick lung or when there is a sys-
temic immune deficit [24]. Aspergillus manufactures the
proteins gliotoxin, fumagillin, and helvoic acid to evade
the host elimination system. In endothelial and epithelial
cells, the protein generated can restrict cilia motility and
promote conidia internalization. Conidia can connect
with endothelial cells, infiltrate tissue hyphae, and engage
with leukocytes in the respiratory system [25, 26]. The
adaptive immune response in humans that is responsi-
ble for conidia clearance in immunocompetent hosts, as
well as where conidia colonize in immunocompromised
hosts, is poorly known [27].

There are a number of risk factors that can potentially
lead to the development of pulmonary aspergilloma.
These are pulmonary tuberculosis, cystic fibrosis, chronic
bronchiectasis, pneumoconiosis, post infarct pulmo-
nary cavity, post radiation pulmonary cavity, sarcoidosis,
bronchial cysts and bullae, chronic lung abscess, lung
malignancy, ankylosing spondylitis, malnutrition, chronic
obstructive pulmonary disease (COPD), chronic liver dis-
ease, post-transplant, stem cell transplant, chemotherapy,
neutropenia, prolonged corticosteroid use, HIV, and pri-
mary immunodeficiency syndromes [24, 28, 29]. From all
of these, TB is the one that is the most frequently linked
with pulmonary aspergilloma [30]. There is also new
evidence of chronic cavitary pulmonary aspergillomas
following coronavirus disease 2019 (COVID-19) pneu-
monia. A recent report stated that a 64-year-old man was
treated for COVID-19 with tocilizumab and dexametha-
sone. Then, 3 months later, he revisited the health facil-
ity, complaining of hemoptysis, a productive cough, and
weight loss [31]. Similarly, pulmonary aspergillomas has
been reported in a patient receiving teriflunomide for
multiple sclerosis [32]. It was believed that the develop-
ment of aspergillomas in people with healthy immune
systems required a structural alteration to the nest that
caused the airflow to become stagnant, allowing Asper-
gillus to colonize [33]. Our case was treated for sputum
positive pulmonary tuberculosis 5 years ago. Even though
he was declared cured, currently his sputum gene expert
result is positive for tuberculosis. Previous exposure to
tuberculosis might have caused lung fibrosis. Post tuber-
culosis fibrotic lung is the main risk factor leading to
the development of aspergillomas. Even though the vast
majority of papers on pulmonary aspergilloma men-
tioned the occurrence of aspergilloma following previous
pulmonary tuberculosis, there are no works of literature
stating concomitant occurrence of tuberculosis recur-
rence with pulmonary aspergillomas.

The majority of patients with aspergilloma probably
do not experience any symptoms from their lesions.
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When present, the symptoms might vary and are fre-
quently challenging to identify because of other under-
lying pulmonary disease processes [34]. Chronic cough,
fever, chest pain, hemoptysis, and certain symptoms
related to chronic wasting disorders are among the clini-
cal manifestations of pulmonary aspergilloma [35]. Hem-
optysis is the most typical symptom of aspergilloma [36].
The fungus’s endotoxins, local invasion of the blood ves-
sels bordering the cavity, or mechanical stimulation of
the exposed vasculature inside the cavity by the rolling
fungus ball can all cause bleeding, which typically comes
from bronchial blood vessels [37]. The intercostal arter-
ies themselves could also be the source of bleeding. Inter-
costal artery erosion may result from the mycotic process
spreading and causing parenchymal damage at the lung’s
periphery to invade the nearby chest wall [38]. Large
artery bleeding is unlikely to stop on its own and may
be fatal. Between 2 and 14% of people die from asper-
gilloma-related hemoptysis [15, 39]. It is impossible to
determine which patients would develop life-threatening
hemoptysis on the basis of the magnitude, complexity,
presence of warning mild hemoptysis, or kind of underly-
ing disease [15]. Our patient, manifested with intermit-
tent productive cough for 3 months associated with loss
of appetite and weight. In addition, he had night sweat-
ing, high grade fever, and exertional dyspnea. Although
he seldom saw blood-tinged sputum, he did not report to
have frank hemoptysis.

Most of the time, it can be difficult to diagnose pulmo-
nary aspergillosis. To diagnose an aspergilloma, direct
serological or microbiological evidence of an Aspergillus
species should be combined with radiologic evidence.
Serodiagnosis approaches employing galactomannan and
D-glucan, on the other hand, have limited sensitivity and
specificity [40]. An Aspergillus-specific immunoglobulin
G (IgG) antibody assay outperformed traditional precipi-
tant antibody assays in terms of sensitivity and repeat-
ability. It is now the most reliable approach for detecting
chronic cavitary pulmonary aspergillomas (CPA) pro-
duced by Aspergillus fumigatus, but there is no evidence
that it is efficient in identifying CPA caused by non-
fumigatus Aspergillus [41]. Mycological culture is also
commonly used approach for diagnosing CPA, however
it has significant drawbacks. According to reports, the
culture positivity rates of Aspergillus species from res-
piratory specimens can be as low as 11.8% [40, 42, 43].
Despite the fact that clinical signs including weight loss, a
productive cough, hemoptysis, shortness of breath, chest
tightness, and fever can be helpful, these symptoms are
general and may be linked to the underlying pulmonary
disease [44]. In CT scans of the chest, aspergillomas may
be seen in the pulmonary, pleural, or ecstatic bronchus. It
is the most defining imaging aspect of chronic pulmonary
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aspergillosis [45].The characteristic radiological sign of
aspergilloma is a movable, intracavitary mass that typi-
cally develops in the upper lobes; the mass is almost
pathognomonic for the condition [46]. As the patient is
moved, it may display the Monod sign, a rounded mass
that typically travels inside the cavity, and provide the
traditional “air crescent sign” [47]. Radiographically, in
contrast to simple aspergillomas, which may have thin
walls, normal adjacent lung parenchyma, and no pleu-
ral involvement, chronic cavitary pulmonary aspergil-
lomas may be more aggressive, causing more significant
destruction of the lung parenchyma, poorly defined
consolidation regions, and multiple cavities containing
fungus balls, debris, and fluid [9, 45, 47]. Patients with
simple aspergilloma are frequently asymptomatic; how-
ever, those with chronic aspergilloma frequently exhibit
more severe symptoms, such as hemoptysis, bronchor-
rhea, chest discomfort, inadequate nutrition status, and
decreased respiratory function [48, 49]. We did a micro-
scopic test of sputum sample, which showed a septated
and branching hyphae that in turn indicates the pres-
ence of fungal infection. Since we do not have serological
tests for fungal infections in our set up, the tests were not
performed. We did PA chest x-ray and high-resolution
chest CT scan. The imaging findings were consistent with
chronic cavitary aspergillomas. The pathognomonic radi-
ological signs, such as Monod sign and air crescent signs,
were clearly visible in this particular case.

Despite high rates of death and morbidity, surgery
is still the best treatment for pulmonary aspergilloma.
This claim is supported by the recent retrospective
study in Algeria involving 69 patients who were oper-
ated for pulmonary aspergillomas with 75% mortality
[50]. Surgically, the fungal ball, the underlying cavity, and
the diseased parenchyma around it can all be removed
simultaneously. The purpose of surgery is to prevent a
potentially fatal hemoptysis as well as the invasive clini-
cal forms of pulmonary fibrosis and renal amyloidosis
that are brought on by persistent inflammation [51]. It is
necessary to determine whether the patient is operable
before deciding on the surgical method and to plan for
various postoperative consequences by evaluating respir-
atory function and comorbidities [52]. Poor respiratory
reserve, multiple aspergillomas or bilateral aspergillo-
mas, and patient preference are among conditions that
make a patient contraindicated for surgery [44]. There
are various options available for inoperable patients
that need to be treated medically. Amphotericin B is
claimed to have a cure rate of 10% when administered
systemically, which is comparable to the rate of sponta-
neous resolution [16]. Likewise, this choice is undesir-
able owing to the dangers of amphotericin B, specifically
nephrotoxicity. Nevertheless, intralesional infiltration of
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amphotericin B has brought a dramatic clinical improve-
ment in patient with chronic cavitary aspergillomas
according to a recent report from Portugal, where the
procedure involved multidisciplinary health care workers
owing to recurrent hemoptysis and refusal of the patient
for blood transfusion [53]. Owing to its relatively low
cost, oral route of administration, significant lung pen-
etration, and potent activity against aspergillus fumiga-
tus, itraconazole is the azole that has undergone the most
testing to treat aspergillomas [54]. Similar to the treat-
ment of invasive pulmonary aspergillosis, the Infectious
Disease Society of America (IDSA) advises itraconazole
at a dose of 200 mg orally every 12 hours, with the total
period of treatment dependent on the person’s clinical
and radiographic response [55]. Voriconazole is another
oral agent and is used for treating resistant strains of
Aspergillus fumigatus. For pulmonary aspergilloma, the
IDSA advises voriconazole at doses of 6 mg/kg intrave-
nously every 12 hours for the first day and 4 mg/kg intra-
venously every 12 hours after that. Oral therapy can be
200-300 mg every 12 hours [55]. Azoles can not be used
as the primary treatment for aspergilloma owing to a
number of drawbacks. Itraconazole’s overall effectiveness
is less than 70%, while voriconazole’s efficacy has not yet
been determined. Moreover, it typically takes more than
6 months of treatment to completely eradicate the infec-
tion, and incidences of aspergilloma recurrence after
stopping the antifungal medication have been reported
[56]. We treated our case medically with itraconazole
owing to the fact that the fungal balls are bilateral and
absence of an experienced cardiothoracic surgeon in our
institution. The patient was simultaneously treated for
pulmonary tuberculosis and aspergillomas. He tolerated
the burden of medications and showed significant func-
tional improvement over subsequent follow-up.

Conclusion

Aspergilloma is a sign of chronic pulmonary aspergillo-
sis, a group of diseases caused by a persistent Aspergillus
infection in the lungs. Primary aspergillomas are rare and
often appear in patients with immune systems that are
already impaired. Clinical signs of pulmonary aspergil-
loma include a persistent cough, fever, chest discomfort,
and hemoptysis. Most of the time, pulmonary aspergil-
loma is difficult to diagnose requiring high index of suspi-
cion and conducting proper laboratory tests and imaging.
There are two options of management of chronic cavitary
pulmonary aspergillomas; medical and surgical methods.
Antifungal drugs, such as azoles, have good cure rate
compared with other drugs with less side effects and the
choice should be made on an individual basis. Despite
high mortality and morbidity rates, surgery remains the
best treatment for simple pulmonary aspergilloma.
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Abbreviations
AIDS Acute immunodeficiency syndrome
cT Computed tomography

COPD Chronic obstructive pulmonary disease
COVID-19  Corona virus disease 2019

CPA Chronic pulmonary aspergillomas

HIV Human Immunodeficiency virus

IDSA Infectious disease society of America

PA Postero-anterior

RH Rifampicin, isoniazid

RHZE Rifampicin, isoniazid, pyrazinamide, ethambutol
TB Tuberculosis
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