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METHODS

INTRODUCTION
Patients at a higher risk to develop chronic pulmonary aspergillosis (CPA) are frequently
immunocompetent but are individuals who have structural damages in their lungs. The most
common diseases linked to the development of CPA are previous pulmonary tuberculosis (PT)
and infection with atypical mycobacteria (15,3% and 14,9%, respectively) [1]. Less frequently,
CPA can affect individuals who suffer from immunosuppression and who may suffer subacute
invasive pulmonary aspergillosis (SIPA) following colonization by Aspergillus. However, the
symptoms and the imagological characteristics of the lungs of a patient who suffers from this
pathology are similar to those resulting from PT. Consequently, misdiagnosis is frequent
particularly in HIV+ patients whom tend to be diagnosed with CPA only post-mortem [2].
The quick detection and identification of Aspergillus as the etiological agent of infection is
necessary to avoid misdiagnosis and to start antifungal treatment in order to avoid the
progression of CPA. Molecular methods might aid in the diagnosis, but standardization is
crucial in order to use the obtained data as a possible diagnostic tool.

Conventional diagnosis of pulmonary aspergillosis:
Cohort analyzed: 141 patients (n = 182 respiratory samples).
Cultural methods: inoculation of the respiratory samples in MEA, in SDA and BHI w/
chloramphenicol. Incubation at 30ºC and 37ºC for 15 days. When there was growth,
identification to the genus level was performed by macro and microscopic
characterization.
Immunoenzymatic methods: ELISA for the detection of galactomannan using
Platelia™ Aspergillus Ag kit (Bio-Rad, Marnes-la-Coquette, France).
Real-time multiplex PCR:
Cohort analyzed: 44 patients (n = 44 respiratory samples).

DNA Extraction

OBJECTIVES
To determine the potential of a real-time PCR (rt-PCR) in the detection of Aspergillus spp. DNA in
respiratory samples from a cohort of patients with suspicion of fungal respiratory infection and whose
samples had been previously analyzed by culture and/or immunoenzymatic techniques.
We focused particularly in HIV+ patients and patients with active or previous Mycobacterium infection.

High Pure PCR Template Preparation
kit
(Roche Diagnostics GmbH, Mannheim,
Germany)

Multiplex RT-PCR (≈
2h30) kit
AsperGenius®
(PathoNostics, Maastricht, Germany)

For chromatogram analysis, the manufacturers of the
AsperGenius® kit instructions were followed except a sample as
positive for Aspergillus spp. when a Ct<38 was obtained for the
ROX probe.

RESULTS
HIGH NUMBER OF POSITIVE CASES
The rt-PCR tested showed an overall higher positivity rate (39,0% vs. 77,3%) (table 1)
comparing with the results obtained by the conventional methods for the diagnosis of
pulmonary aspergillosis. Aspergillus DNA was detected in higher frequency in respiratory
samples than the frequency of positive cases obtained by culture (94,1%) (figure 1).
Table 1 - Prevalence of Aspergillus spp. detected by the conventional methods used for the diagnosis of aspergillosis (culture and
immunoenzymatic assay) and by Aspergillus real-time multiplex PCR in the cohorts studied.

Analyzed cohort

Prevalence of Aspergillus detected (%)
By standardized
By real-time multiplex
methods
PCR
39.0 (n=55/141)
77.3 (n=34/44)
6.3 (n=1/16)
64.3 (n=9/14)
27.3 (n=3/11)
87.5 (n=7/8)

All patients
HIV+ patients
Patients with active Mycobacterium spp. infection
Patients with previous Mycobacterium spp.
42.9 (n=3/7)
100.0 (n=2/2)
infection
HIGH PREVALENCE OF ASPERGILLUS IN PATIENTS AT RISK TO DEVELOP CPA
Aspergillus spp. was detected with high prevalence (64,3%) in the respiratory tract of the analyzed
HIV+ patients (table 1).

ASPERGILLUS MULTIPLEX ASSAY
Figure 2 ans Table 2 show exemples of the obtained results for the Aspergillus
PCR
Example of results obtained by rt-PCR (analysis of 10/44 samples)
Fluorochrome FAM

Fluorochrome ROX

Fluorochrome JOE

Fluorochrome Cy5

Figure 2 – Examples of the chromatograms obtained after multiplex real-time PCR. Ten out of the 44 samples were analyzed here.
Table 2 - Ct obtained for 10 samples above after multiplex real-time PCR for the detection of Aspergillus DNA.

Positive if Ct ≤ 36
Positive if Ct ≤ 36
Positive if Ct ≤38

Figure 1 – Comparison between the results obtained by the culture
and by the real-time multiplex PCR for the detection Aspergillus DNA.

Positive for Aspergillus spp.
Negative

FINAL REMARKS

The rt-PCR assay showed higher positivity rate (77,3% vs. 39,0%) possibly due to its higher sensitivity and it allowed a faster and more accurate obtention of results, when
compared to culture.

 Aspergillus spp. was detected in high prevalence in the respiratory samples of the tested HIV+ patients. Although the methods employed in this work cannot be used per

se in the diagnosis, our results evidence that the airways of these patients are frequently colonized/infected by Aspergillus. Thus, in cases of PT suspicion, besides
performing tests to detect Mycobacterium spp., laboratory tests to detect Aspergillus spp. should also be performed in parallel in order to avoid misdiagnosis and
unnecessary antibiotic treatments of HIV+ patients.
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BHI: brain heart infusion
CI: control intern
Ct: cycle threshold
CPA: chronic pulmonary aspergillosis
MEA: malt extract agar
PT: pulmonary tuberculosis
SDA: Sabouraud dextrose agar
SIPA: subacute invasive pulmonary
aspergillosis
Rt-PCR: real-time PCR

