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Background
Tuberculosis (TB) remains one of the major causes of morbidity and mortality worldwide
with the highest burden found in Africa and Asia, mainly linked to the HIV epidemic [1].The
2016 WHO report on TB revealed that there were an estimated 10 million new cases of TB in
the year 2015 worldwide, with 11% having HIV. An estimated 1.8 million people died due to
TB in 2015, including 0.4 million deaths due to HIV/TB co-infection. The incidence of TB
among HIV patients in Uganda was estimated at 202 new cases per 100 000 population [2].
Due to the limited published data on fungal disease epidemiology in sub-Saharan Africa, a
recent review attempted to estimate the burden of fungal infections in Uganda using specific
populations [3]. In this review, chronic pulmonary aspergillosis (CPA) was estimated at 1222% in TB patients with cavities and 1-4% in those without cavities. Considering post-TB
data in Uganda, asymptomatic CPA was estimated at 7% with an additional 1.7% having
detectable Aspergillus-specific IgG antibodies with cavitation.
Recent work done in Northern Uganda has validated some of these estimates, with a CPA
prevalence of 8.2% and 6.7% having cavities among patients who had been successfully treated
for pulmonary TB within the last 7 years [4]. More results from this work showed Aspergillusspecific IgG antibody levels were raised in 26% of patients with “smear negative TB” and
suggested that previously unrecognized CPA might be responsible for significant mortality
in patients treated for TB in Uganda [5]. Beyond this limited data, little is known about the
epidemiology of fungal colonisation and sensitisation, and their contribution to TB disease
progress and treatment outcomes in Uganda where pulmonary TB is very common, in part
driven by the high prevalence of HIV [6].
We hypothesized that patients with pulmonary TB may get colonized with Aspergillus during
and in the post treatment period leading to chronic lung infection and/or allergic fungal
disease if the patient was pre-sensitized to Aspergillus antigens. Pulmonary cavitation is a predisposing factor for CPA [7] and may or may not be for Aspergillus sensitization

Objective of the study
We therefore aimed to establish and compare Aspergillus-specific antibody levels among HIVinfected Ugandans with TB, at the beginning and end of TB treatment; using ImmunoCAP®
and Immulite® immunoassays.

Methods
continued on next page
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We retrieved and tested paired serum aliquots for 101 HIV-TB co-infected patients at the
beginning and week 24 of TB treatment. We tested samples for Aspergillus-specific IgG and
IgE using ImmunoCAP; and Aspergillus-specific IgG and total serum IgE using Immulite
immunoassays. We compared antibody levels between baseline and week 24, relating them to
selected baseline characteristics.

Summary of findings
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10% of the patients had elevated Aspergillus-specific IgE (Aspergillus sensitization) and
Aspergillus-specific IgG antibodies were elevated in 9% of the patients at the end of TB
treatment. There was a significant fall in the Aspergillus-specific IgG antibody levels between
baseline and week 24 (P=0.02). Patients with CD4 T-cell count <100 cells/µl and those who
were not on anti-retroviral therapy at baseline had more elevated Aspergillus-specific IgG
antibodies (P=0.01, P=0.03). The ImmunoCAP Aspergillus-specific IgG antibody titres were
higher at week 24 than baseline with more positives at week 24; even though the difference
in means was small. However, this difference was statistically significant (P=0.02). Pulmonary
infiltrates were the commonest x-ray abnormality and only 5% of the patients had pulmonary
cavities on chest x-ray at week 24.

Study limitations
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1.
We found a major challenge in defining which diagnostic cut-offs to use for
Aspergillus-specific IgG antibodies in both ImmunoCAP and Immulite. Previously published
cut-offs range in 10 to 50 mg/l in similar populations.
2.
We did not have a control group for comparison of these antibody titers.This would
possibly give more useful information.

Conclusions
In conclusion, Aspergillus-specific antibody levels were significantly raised in patients being
managed for pulmonary tuberculosis. This colonization and/or sensitization by Aspergillus
antigens may complicate disease progression and treatment outcomes among TB patients.
Detection of Aspergillus antibodies is an indispensable tool in the diagnosis and management
of the patients with pulmonary aspergillosis. More epidemiological studies are needed to
explore and expand the utility of Aspergillus antibody testing in resource limited setting.
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