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Introduction: Chronic pulmonary aspergillosis (CPA) often develops in residual lesions of pulmonary tu-
berculosis (PTB). Every year, 112,000 to 160,000 people worldwide will develop post-PTB CPA. The
simultaneous occurrence of CPA with the firstepisode of PTB is rare. During the COVID-19 pandemic, COVID-19-
associated invasive aspergillosis (CAPA) occurred in patients receiving high doses of corticosteroids and
mechanical ventilation. However, CPA and COVID-19 are rarely reported simultaneously. This case study pre-
sents a patient with CPA in the first episode of PTB during hospitalization for COVID-19. The favorable evolu-
tion is highlighted, including the resolution of the cavitation and fungal ball with appropriate and early treatment.
Case presentation: A 48-year-old female patient from the Central West of Brazil was admitted with a history of
cough, yellow sputum, fever, and significant weight loss for two months. The respiratory symptoms worsened one
week before admission. She tested positive for COVID-19 by RT-PCR. She had a history of hypertension and
diabetes. Clinical examination revealed tachypnea, slurred speech, and hypoxia. She presented with hyperglycemia,
obesity, hypertension, and an episode of hemoptysis. Chest CT revealed cavitation in the right upper lobe with a
45 mm aspergilloma, multifocal morning opacities, and nodular opacities. Laboratory tests confirmed the PTB
with positive sputum for acid-fast bacilli and positive culture for Mycobacterium tuberculosis. The sputum culture
also showed Aspergillus spp. She received early treatment for bacterial pneumonia with ceftriaxone, dexametha-
sone, enoxaparin, an anti-TB regimen, and itraconazole. There was a progressive clinical improvement and the
patient was discharged after 15 days. She completed six months of anti-T'B therapy and 13 months of itraconazole
treatment for CPA, with complete resolution of the cavitation and aspergilloma.

Discussion and conclusion: This case study presents a unique case of CPA that manifested as simple aspergilloma
and was diagnosed concurrently with the initial episode of PTB in a COVID-19 patient with obesity, hyperten-
sion, and diabetes. Remarkably, the fungal ball and cavitation regressed spontaneously. The favorable clinical and
radiological results highlight the importance of comprehensive treatment approaches for concurrent respiratory

infections and emphasize the need to investigate CPA and PTB during COVID-19 hospitalization.
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Introduction

The occurrence of chronic pulmonary aspergillo-
sis (CPA) in residual cavities, mainly due to pulmonary
tuberculosis (PTB), is widely described in the litera-
ture. Each year, it is estimated that 112,000~160,000
people worldwide will develop CPA after therapy for
PTB, according to the annual incidence rates reported
for this disease [1]. Concomitant occurrence with the
initial episode of PTB is uncommon [2].

COVID-19 aspergillosis
(CAPA), characterized by invasive aspergillosis (IA),

was frequently reported in patients who underwent

associated invasive

high doses of corticosteroids and mechanical ventila-
tion (MV) during the COVID-19 pandemic [3]. On
the other hand, cases of CPA and COVID-19 have
been rarely reported [4-6]. Therefore, we report a sin-
gle case where both CPA and the initial episode of
PTB occurred concomitantly in a patient hospitalized
for COVID-19. The patient presented a favorable out-

come with the established treatment.

Case presentation

A 48-year-old female patient was admitted to a
high-complexity hospital in the Central-West region
of Brazil, presenting with a chief complaint of a cough
accompanied with yellowish sputum, daily afternoon
fever, and weight loss of 17 kg over the course of two
months. A week before, her respiratory complaints
worsened, progressing to dyspnea on exertion and
ventilatory-dependent pain in the left posterior tho-
racic region. Three days prior to hospitalization, the

rapid antigen test for COVID-19 yielded a positive
result, and this was subsequently confirmed by reverse
transcriptase-polymerase chain reaction (RT-PCR)
in a nasal swab upon admission. She was undergoing
treatment with metformin and losartan for systemic ar-
terial hypertension (SAH) and diabetes mellitus (DM).

Upon clinical examination, she exhibited a regular
general condition, maintaining consciousness and ori-
entation. She was tachypneic, with a respiratory rate of
22 breaths per minute, had choppy speech, and was us-
ing a nebulizer (with nasal oxygen [O,]) set at a 2 L/min
flow rate, with an O, saturation of 99%. Her heart
rate was 110 beats per minute and blood pressure was
130/70 mmHg. Lung auscultation revealed reduced
vesicular breath sounds on the right, diffuse rhonchi
in both hemithoraces, and crackling rales in the bases.

Computed tomography (CT) of the chest showed
the following abnormalities: 1) Heterogeneous lung
consolidation in the right upper lobe, associated with
cystic bronchiectasis and 45 mm excavation, with
amorphous content inside (aspergilloma); 2) Multifo-
cal pulmonary opacities, with ground-glass attenua-
tion, associated with thickening of interlobular septa
and consolidation foci, scattered throughout both
lungs; and 3) Small, adjacent, nodular opacities, with
soft tissue attenuation, observed in the upper lobes of
both lungs and in the upper segment of the right lower
lobe.

Her laboratory test results were as follows: hemo-
globin (Hb) concentration of 10.9 mg/dL, hematocrit
(Ht) value of 31.6%, 10,400 leukocytes, 312,000 plate-
lets, a C-reactive protein (CRP) level of 25.6 mg/L
(reference value <5mg/L), and no significant changes
in the arterial blood gas analysis. Her sputum smear
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microscopy was positive for acid-fast bacilli (AFB)
in two samples. The rapid molecular test (RMT) was
positive for Mycobacterium tuberculosis (MTD) sensitive
to rifampicin. Culture in Lowenstein-Jensen medium
was positive and MTb was phenotypically identified.
Susceptibility testing using the Mycobacteria Growth
Indicator Tube (MGIT) revealed sensitivity to strep-
tomycin, isoniazid, rifampin and ethambutol. Hyaline
septate hyphae were identified in the sputum, and
the culture was positive for Aspergillus spp. Serology
for Aspergillus by enzyme linked immunosorbent as-
say (ELISA) was negative (4.53 AU/mL), and double
immunodiffusion in agar gel (DID) was non-reactive.
HIV serology yielded a negative result. The measure-
ment of total and specific Immunoglobulin E (IgE)
against Aspergillus fumigatus was not performed.

With the diagnosis of PTB, COVID-19, and the
presence of an aspergilloma, the following medications
were administered: ceftriaxone 2 g intravenously (IV)
daily for seven days, dexamethasone 6 mg orally daily
until hospital discharge, prophylactic subcutaneous
enoxaparin, four tablets a day of rifampicin 150 mg,
isoniazid 75 mg, pyrazinamide 400 mg and etham-
butol 275 mg (weight at admission was 64 kg), and
itraconazole at a dose of 200 mg orally every 12 hours.

The patient was kept in surveillance based on
respiratory precautions against aerosols and contact.
During hospitalization, she developed periods of hy-
perglycemia (blood glucose levels ranging between
400-500 mg/dl) and NPH (neutral protamine Hage-
dorn) insulin was started. She also presented small
episodes of hemoptysis, with no history of its occur-
rence before hospitalization. With progressive im-
provements in respiratory complaints and without O,
dependence, she was discharged from hospital after
15 days and referred for outpatient follow up in our
outpatient service at the Esterina Corsini Day Hospital.

She was maintained on a PTB regimen for six
months, showing improvements in clinical, micro-
biological, and tomographic aspects, resulting in a
complete cure. Itraconazole treatment for CPA was
continued for 13 months and suspended due to com-
plete resolution of cavitation and aspergilloma ob-
served in a chest CT scan (Figure 1). A new chest CT
was performed 14 months after the suspension of treat-
ment, without recurrence of pulmonary aspergillosis

(Figure 1). The patient remained asymptomatic at the
time of outpatient follow up.

Discussion

We report a unique case of CPA presenting as
a simple aspergilloma in a cavity of a patient experi-
encing an initial episode of PTB associated with re-
cent symptoms of COVID-19. The patient, from the
Central-West region of Brazil, exhibited a favorable
outcome, with complete resolution of the fungal ball
and cavitation. To the best of our knowledge, this is the
first report to describe the simultaneous occurrence of
all three diseases.

The occurrence of CPA as a consequence of pul-
monary tuberculosis is well defined and studies esti-
mating local and global prevalences have been reported
[1,7,8]. Therefore, we believe that the symptoms pre-
sented by the patient in the initial two months were
due to PTB. Despite its short evolution, the presence
of cavitation facilitated the Aspergillus colonization and
the swift progression to CPA, in the form of simple as-
pergilloma characterized by a single fungal ball within
a lone lung cavity. This condition differs from chronic
cavitary pulmonary aspergillosis (CCPA), which may
or may not contain an aspergilloma in multiple cavi-
ties and the presence of symptoms and inflammatory
markers, with an evolution of at least 3 months [9].

Diagnosing CPA is challenging, and its diagnos-
tic criteria are based on expert opinion, taking into
account clinical, microbiological, serological, and to-
mographic findings [9], as well as criteria published
in 2018, which can be used in resource-poor countries
[10]. It is worth noting that many case definitions con-
sider ruling out active PTB to diagnose CPA [10,11],
making it difficult to diagnose CPA that occurs simul-
taneously with active PTB, like in the present case.

Studies on the prevalence of CPA have demon-
strated rates of around 2.3 to 13.7% [1,2]. Similarly,
in the city of residence of the reported case, our team
demonstrated a prevalence of 10.9% [2].

An important point in the case description is the
presentation of CPA, with a fungal ball (aspergilloma)
measuring approximately 45 mm. We assumed the as-
pergilloma to be recent, considering that the patient
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Figure 1. Chest computed tomography performed at the diagnosis of a patient with chronic pulmonary aspergillosis,
pulmonary tuberculosis, and COVID-19. A, B, C and D: January 2017; Figures E and F: September 2018; Figures G
and H: October 2019. Yellow arrow: cavitation; red arrow: fungal ball; white arrow: budding tree; purple arrow: pe-
ripheral ground-glass infiltrate (COVID -19); Orange arrow: consolidation. Chest CT at 13 months after the start of
treatment (1E and 1F) and after 14 months of treatment suspension (1G and 1H). Blue arrow: multiple centrilobular
pulmonary nodules; yellow arrow: fibroatelectasis, segmental atelectasis, and subsegmental atelectasis in the anterior
and apical segments of the right upper lobe.
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Table 1. Articles published with the identification of chronic pulmonary aspergillosis in patients with the first episode of

pulmonary tuberculosis.

Authors/Year of Number of patients Number of patients with Prevalence of CPA in first
publication Country of study diagnosed with CPA first episode of PTB episode of PTB
Volpe-Chaves et al., Brazil 2 129 1.6%

2022 [2]

Setianingrum et al., Indonesia Start of treatment: 12 Start of treatment: 216  Start of treatment: 7.9% at
2022 [11] (confirmed) and 5 (probable) End of treatment: 128  the beginning of treatment

End of treatment:
10 (confirmed) and 7 (probable)

(confirmed and probable)
End of treatment: 13.3%
(confirmed and probable)

Ocansey et al,, Ghana 5 134 3.7%
2022 [12]

Ekwueme et al,, Nigeria 1 1 Case report
2016 [13]

CPA, chronic pulmonary aspergillosis; PTB, pulmonary tuberculosis.

had no previous history of treatment for PTB and the
length of time since symptoms appeared in the clini-
cal case was around two months. The prevalence rate
of CPA increases with the time since diagnosis of the
first tuberculosis episode, with a higher prevalence ob-
served after four years [2]. Few studies have identi-
fied CPA with the first episode of PTB [2,11-13] with
an incidence/prevalence ranging between 1.6 % and
13.3% (Table 1).

Aspergilloma is one of the most frequent findings
on chest CT scans [2]. Its presence facilitates the diagno-
sis of CPA; however, it is present in only 1/3 of cases [1].

The occurrence of hemoptysis in our patient dur-
ing hospitalization led to the discussion of an impor-
tant manifestation of CPA, which can be present in
up to 76.5% of cases with surgical indication and can
lead to death [14]. Its pathogenesis is associated with
multiple factors [15] and the administration of higher
doses of anticoagulants during the COVID-19 pan-
demic in 2020 may have contributed to this event [16].
In a 2022 prevalence study, the chance of presenting
hemoptysis was approximately 10 times greater in pa-
tients with CPA than in patients with an isolated di-
agnosis of PTB [2].

The presence of diabetes mellitus (DM) and its as-
sociation with TB, as observed in our report, has been
well defined and its presence increases the probability
of developing PTB by four fold, with a prevalence of
DM of 6.9% in patients with TB [17,18].

There are few reports on the association between
CPA and COVID-19 and in Table 2 we describe the
main characteristics of these studies [4-6,19,20].

All cases that reported an association with
COVID-19, with the exception of one study [4], were
not correlated with PTB. Our report defines the oc-
currence of CPA in the initial episode of PTB, where
the diagnosis of COVID -19 only contributed to the
diagnosis.

In our report, the diagnosis of CPA was made
based on the modified criteria outlined by Denning et
al. [2,10]: 1) Microbiological: septate hyphae are iden-
tified combined with a positive culture for Aspergillus
sp. in sputum; and 2) Radiological findings: presence of
an image compatible with a fungal ball. Unfortunately,
ELISA serology was negative and agar gel double im-
munodiffusion was non-reactive, which classifies our
case as probable chronic pulmonary aspergillosis in the
form of simple aspergilloma [10].

The complete resolution of tuberculosis cavita-
tion, accompanied by the complete resolution of the
fungal ball in our report, caught the team's attention.
The occurrence of cavitation after PTB treatment is
identified in 20-30% of patients [1,21] and its com-
plete resolution after treatment is rarely observed.
There is evidence demonstrating the association be-
tween the inflammatory response, which is dependent
on host proteases, and the destruction of lung tissue
leading to the formation of cavities in TB. Therefore,
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Table 2. Clinical characteristics of published studies identifying chronic pulmonary aspergillosis in association with COVID-19.

Clinical form of Time between
Authors/Year Number COVID-19 during the first episode
of publication of cases CPA diagnosis CPA presentation ~ of TBand CPA  Treatment Outcome
Horiuchi et al., 2 Ist case: severe  1st case: CPA not defined No reports of  Itraconazole for  Satisfactory

2022 [5] convalescence from - multiple cavitations PTB both cases response for both
COVID-19 2nd case: CPA not cases with transfer
2nd case: severe defined - multiple to long-term
convalescence from cavitations hospital
COVID-19
Patti et al., 1 During hospitalization ~ Invasive subacute No reports of ~ Voriconazole Satisfactory
2020 [6] for COVID-19 pulmonary aspergillosis PTB response with
transfer to long-
term hospital
Chaurasia, 1 Severe form with Previous simple 20 years Voriconazole Satisfactory
Thimmappa, recovery during aspergilloma that clinical and
Chowdhury, hospitalization progressed to CCPA radiological
2021 [14] after initial improvement response
in the severe form of
COVID-19
Cosgun, Zeren, 1 Unreported form Simple aspergilloma No reports of Complete Not reported
Kocatiirk et al., - diagnosis after PTB resection
2022 [19] discharge due to No
COVID-19 pharmacological
treatment
reported
Razafindrasoa 1 After three months Invasive subacute No reports of Itraconazole  Loss of tracking

et al., 2022 of discharge due to
[20] COVID-19

pulmonary aspergillosis PTB
(cited as chronic

necrotizing pulmonary
aspergillosis) associated
with chronic fibrosing
pulmonary aspergillosis

CPA, chronic pulmonary aspergillosis; PTB, pulmonary tuberculosis; CCPA, cavitary chronic pulmonary aspergillosis.

immunomodulatory therapy as an adjuvant to TB
treatment has been proposed [22].

Despite the satisfactory evolution of our patient
with an asymptomatic presentation of CPA (simple
aspergilloma), more advanced forms, such as CCPA,
have five-year mortality rates ranging from 17.5% to
85% [1,23], demonstrating the need for early diagnosis
of this disease.

In our patient, itraconazole treatment for CPA
was discontinued after 13 months, and she is currently
asymptomatic, underdoing quarterly monitoring in
our outpatient clinic. Itraconazole is considered the
drug of choice for CPA [24] and its use has been rec-
ommended for a period of between six to 12 months
or even indefinitely if there is the presence of advanced

forms of CPA [9]. One study demonstrated that itra-
conazole treatment for 12 months was superior in re-
ducing relapses within two years [25].

Although the measurement of total and specific
IgE was not performed in our study, the elevation of
IgE appears to be an immune response in some pa-
tients with CPA. Further studies are needed to define
future therapeutic strategies [26,27].

The patient underwent treatment with a stand-
ardized TB regimen in association with itraconazole.
O, supplementation, introduction of corticosteroids,
and prophylaxis with anticoagulants recommended for
COVID-19 were also administered. There was a quick
response with hospital discharge within 15 days and
adherence to the prescribed regimens contributed to
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clinical, laboratory, and tomographic improvements.
The use of itraconazole and the complete resolution
of the fungal ball visualized on chest CT (Figure 1),
accompanied by clinical and laboratory improvement,
raised some questions for the team: 1) Does early diag-
nosis of CPA interfere with the clearing of Aspergillus
and complete resolution of the fungal ball?; 2) Could
recent TB cavitation together with the recent diagno-
sis of CPA have contributed to the cure?; 3) Did the
association between rifampicin and itraconazole inter-
fere with the resolution of the fungal ball, due to the
effects of this drug interaction, and could a lower dose
be used in these cases?; and 4) Could the concomitant
use of dexamethasone in the initial period of treatment
for the three pathologies have assisted the complete
resolution of the cavitation?

Conclusion

In conclusion, we describe a rare case of CPA di-
agnosed during the initial episode of PTB, while the
patient required hospitalization for COVID-19. This
case study underscores the importance of early TB
diagnosis and the timely investigation of CPA, rec-
ognized as a late complication of PTB. The favorable
outcome of this case can be attributed to the early ini-
tiation of treatment for all three pathologies and the
patients’ adherence to specialized outpatient follow up.
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