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Chronic pulmonary aspergillosis (CPA) is a slowly progres-
sive parenchymal lung disease typically caused by Aspergillus
fumigatus [1]. CPA affects immunocompetent or subtly im-
munocompromised patients with underlying structural lung
diseases [2] and is estimated to affect approximately three
million people per year worldwide [3]. It can co-exist with
pulmonary tuberculosis (PTB), has both pulmonary and sys-
temic symptoms that are clinically indistinguishable from that
of PTB, and is often misdiagnosed and managed as smear-
negative PTB [4]. According to the Infectious Diseases
Society of America (IDSA), the European Society for
Clinical Microbiology and Infectious Diseases (ESCMID),
the European Confederation of Medical Mycology
(ECMM), and the European Respiratory Society (ERS)
Guidelines, the diagnosis of CPA should be based on charac-
teristic symptoms and radiologic features present or presumed
to have been present for at least 3 months in a patient with no
or minimal immunosuppression and a prior or current lung
condition with microbiological or immunological evidence
of Aspergillus spp. infection [S]. This definition is consistent
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with the original definition of CPA proposed by Denning
and colleagues [1]. Still, CPA is under- and mis-diagnosed
in resource-constrained settings where adequate diagnos-
tics are unavailable [6]. Previously treated PTB is the most
common risk factor for the development of CPA even in
the developed world [1]. The global burden of CPA attrib-
uted to healed TB lesions alone has been estimated to over
1.2 million cases annually globally [7]. On the other hand,
active PTB is the number one differential diagnosis for
CPA and CPA is the number one differential diagnosis
for patients previously treated for microbiologically con-
firmed PTB who are currently sputum smear-negative [6].
Recent evidence has shown that the annual rate of new
CPA development following completion of PTB treatment
is about 6.5% in those with chest radiography cavitation
and 0.2% in those without [8] (Fig. 1).

The diagnosis of CPA is based on a combination of clinical
symptoms, compatible chest imaging findings, evidence of
Aspergillus infection (including Aspergillus-specific 1gG, pre-
cipitins, and mycological cultures of respiratory samples) or
histology, and the exclusion of alternative diagnosis [1].
Detection of Aspergillus-specific 1gG is the most reliable ev-
idence of CPA and has been its diagnostic cornerstone [9, 10].
Aspergillus-1gG serology using ELISA has been the mainstay
of immunological evidence of Aspergillus spp. infection in
CPA [11]. ELISA instruments are expensive and labor and
resource intensive; diagnostic cutoffs vary by ethnicity and
technologies used which renders this tool not suitable for
resource-limited laboratory settings. Obviously, this has been
a major challenge in making a definitive diagnosis of CPA in
resource-constrained settings.

A recent lateral flow device (LDBIO Diagnostics, Lyon,
France), which has a run time of less than 30 min, is simple
to use, and requires minimal laboratory equipment, has con-
sistently been shown to have a good sensitivity (~85-92%)
and specificity (~94-98%) in multisite validation studies,
making it a suitable diagnostic tool for the serological
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Fig. 1 a Chest x-ray from 2016 showing upper lobe cavities with fungal
ball. b Chest x-ray from 2019 showing upper lobe cavities with fungal
ball. ¢ Contrasted chest CT scan from 2019 showing right upper lobe

diagnosis of CPA in LMIC [12]. As a consequence, simplified
algorithms for the diagnosis of CPA in resource-constrained
settings were published [13, 14] to permit early and correct
diagnosis and appropriate management of the disease. In this
algorithm, CPA was defined as “illness for > 3 months and all
of the following: (1) weight loss, persistent cough, and/or
hemoptysis; (2) chest images showing progressive cavitary
infiltrates and/or a fungal ball and/or peri-cavitary fibrosis or

Textbox 1 Illustrative diagnostic case

aspergilloma, right bronchopleural fistula with hydro-pneumothorax,
and left cystic and varicose bronchiectasis. d Positive Aspergillus IgM-
IgG LFD (+++)

infiltrates or pleural thickening; and (3) a positive Aspergillus
IgG assay result or other evidence of Aspergillus infection”
and exclusion of TB infection. We have been able to better
diagnose CPA in routine clinical practice in a resource-limited
setting, an example of which is illustrated in Textbox 1. Over
the past episode, we identified more than 20 otherwise unde-
tected CPA cases using an algorithm including the lateral flow
device (LFD).

A 40-year-old Ugandan woman was referred to Pulmonology with a 3-month history of cough with mucopurulent and foul smelling sputum without
blood. Her cough worsened 2 weeks prior to admission and was associated with pleuritic chest pain, difficulty in breathing, low-grade fevers, weight
loss, and anorexia but no night sweats. She reported exertional dyspnea but no orthopnea or paroxysmal nocturnal dyspnea or lower limb swelling. She
was on anti-TB drugs for a week prior to admission. She had no history of smoking or drinking alcohol. Other systems were essentially normal.
Medical history showed HIV infection diagnosed 13 years ago with PTB as the index opportunistic infection. Since then, she had been on
AZT/3TC/EFV for antiretroviral therapy (ART) with self-reported adherence. Her CD4 T cell count was 176 cells/mL. She had a blood pressure of
125/65 mmHg, respiratory rate of 20 bpm, pulse rate of 110 bpm, and SpO, 0f 96% on room air. She was moderately pale with extensive oral thrush
and a grade I1I digital clubbing. She had no palpable lymph nodes. Chest examination revealed a flattened right infra-clavicular region with tracheal
deviation to the right without displacement of the point of maximum cardiac intensity. There was reduced chest movement (right, supra-mammary)
with an increased tactile fremitus; dull percussion note and amphoric breathing were noted. She had a stony dull percussion note with absent breath
sounds in the right infra-scapulary region. Cardiac examination revealed a tachycardia with normal heart sounds. Her chest X-rays showed upper lobe
cavities with fungal balls and chest CT scan was consistent (Fig. 1). Complete blood count showed a leukocytosis (14,000 cells/mL) with neutrophilia
(81%) and macrocytic anemia of 8.0 g/dL. Sputum GeneXpert MTB/RIF ultra was negative for Mycobacterium tuberculosis and urine
lipoarabinomannan (LAM) was negative. Renal and liver function tests were within normal limits and hepatitis B and C antibody tests were negative.
However, Aspergillus-specific LFD (IgG-IgM) was strongly positive (Fig. 1). A diagnosis of advanced HIV with clinical and immunological failure,
with post-TB CPA, AZT-induced macrocytic anemia, oral candidiasis, and bronchopulmonary fistula with hydro-pneumothorax was made. We
discontinued anti-TB drugs and changed her ART regimen to TDF/3TC/DTG. We commenced her on itraconazole at a dose of 200 mg twice daily and
antibiotics for superimposed bacterial pneumonia. She received 2 units of packed red blood cells. She was in the hospital for 2 weeks, improved
significantly, and was discharged on her new ART regimen and itraconazole.

In high-burden PTB nations, exclusion of active tuber-
culosis is the most important first step in the diagnosis of
CPA. This is often not an issue, as highly sensitive point-
of-care tests are widely available, such as the GeneXpert
MTB/RIF PCR test [15]. However, if made widely avail-
able and accessible, Aspergillus LFD may change the
way CPA is diagnosed in resource-limited settings. In
addition, Aspergillus LFDs will contribute to anti-PTB
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stewardship, reducing the unnecessary prescription of
toxic antibiotics and possibly controlling development
of antibiotic-resistant PTB. Last but not least, resource-
limited settings are now open to participate in interna-
tional CPA research since a definitive diagnosis of CPA
can be achieved. We therefore advocate for Aspergillus-
specific IgG LFD to be included on the WHO list of
essential diagnostics.
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