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A B S T R A C T

Progress of the disease and prolonged treatment with antibiotics or immunosuppressive agents makes tu-
berculosis patients susceptible to fungal infections. This study aimed to determine the prevalence of pulmonary
Aspergillus coinfection among patients with pulmonary tuberculosis in Asia and Africa.

The present review of cross-sectional studies was conducted on the prevalence of pulmonary Aspergillus
coinfection among patients with pulmonary tuberculosis according to the PRISMA Protocol. Literatures pub-
lished online in English from January 2001 to March 2019 via key databases such as Web of Science, MEDLINE,
PubMed, Scopus, and Cochrane Library were searched. The used MeSH and non-MeSH keywords were; “pul-
monary fungal”, “pulmonary coinfection”, OR “Pulmonary mycosis”, “pulmonary fungal infections/agents”, OR
“Polymicrobial infection”, OR “Secondary infection”, OR “Mixed infections”, “pulmonary aspergillosis”, “fungi
coinfection”, “Fungal co-colonization”, AND “pulmonary tuberculosis”, OR “pulmonary TB”, AND “Asia” AND
“Africa”. Finally, data analyzed using Comprehensive Meta-Analysis software (CMA).

The combined Aspergillus coinfection among patients with pulmonary tuberculosis was 15.4% (95% CI:
11.4–20.5), Q = 105.8 and Z = 9.57 in Asia and Africa. The most frequency of Aspergillus spp. was related to A.
fumigatus with a combined prevalence of 57.6%. Most of the studies included in the present review showed a
higher Aspergillus coinfection in the age group of 40 years and higher. Also, the existence of a correlation be-
tween increasing age and Aspergillus coinfection was reported (p < 0.05).

The present review showed a high combined Aspergillus coinfection among patients with pulmonary tu-
berculosis in Asia and Africa. Also, amongst the Aspergillus spp., the most frequent was related to A. fumigatus.

1. Introduction

Progress of the disease and prolonged treatment with antibiotics or
immunosuppressive agents makes tuberculosis patients im-
munocompromised and hence become susceptible to fungal infections
[1]. When host defense is decreased, these unrecognized opportunistic
fungi may affect the trend of disease or may even become fatal [2].

Coinfection is defined as the simultaneous presence of 2 or more
infections, which may increase the severity and duration of one or both
[3]. Pulmonary aspergillosis co-infection includes simultaneous infec-
tion of a host's lungs with Aspergillus spp., and Mycobacterium tubercu-
losis that cause more complications [4]. One cannot over-emphasize the

point that the incidence and prevalence of respiratory fungal infections
in many developing countries have remained largely unexplored and
neglected. This has led to a widespread erroneous impression about
their true public health importance [5]. Considering its devastating
effects like other respiratory infections, this neglect has to be seen as a
major call for concern. As reported by the Centers for Disease Control
and Prevention (CDC), the mortality associated with Invasive Re-
spiratory Aspergillosis (IRA) has increased by 35.7% since 1980 with
the mortality of untreated IRA being nearly 100% [6]. On the other
hand, the Candida also is the most commonly isolated fungal pathogen
and may cause severe secondary infections in the immunocompromised
population, including tuberculosis patients [1]. Also, acquired immune
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(p < 0.05). As well, no study reported the correlation between alcohol
consumption and Aspergillus coinfection. A study showed a higher
prevalence of pulmonary Aspergillus and Lower BMI. Also, three studies
presented the correlation between Aspergillus coinfection and smoking
(p < 0.05). Also, two studies reported the higher prevalence of pul-
monary Aspergillus coinfection and diabetes mellitus (underlying dis-
ease).

4. Discussion

In the present study, Aspergillus coinfection was varied between 3.7
and 33.3%. As well as, the combined prevalence of Aspergillus coin-
fection among patients with pulmonary tuberculosis was 15.4%. The
pooled prevalence of Aspergillus coinfection among patients with pul-
monary tuberculosis in Asia was 14.7% versus the combined prevalence
of Aspergillus coinfection in Africa (17.7%). Meat-regression results
revealed that with increasing mean age, Aspergillus coinfection rate
increased. Also, the most frequency of Aspergillus spp. was related to A.

fumigatus with a combined prevalence of 57.6%. The combined
Aspergillus coinfection reported from Kenya, Iraq, Nigeria, and Egypt
only was extracted from one study. However, the combined Aspergillus
coinfection of more than 15% was high, where this rate from Nigeria
was 80% and from Iraq, and Cameroon was over than 25%.
Interestingly, the pulmonary Aspergillus coinfection in Pulmonary TB+

patients was reported by 5.2% from Kenya.
This difference in reporting Aspergillus coinfection in Pulmonary

TB+ patients between different countries predominantly attributed to
the geographical location, health policies, climate conditions, and
socio-economic condition, phenotypic, duration of anti-tuberculosis
consumption by patients, clinical samples types, and molecular
methods used for detection of Aspergillus infections in each country
[18].

Most of the studies included in the present review showed the
higher Aspergillus coinfection in the age group of 40 years and higher
and the existence of a correlation between increasing age and
Aspergillus coinfection. Also, 5 out of 17 studies showed a correlation

Fig. 3. Funnel plot of meta-analysis on the prevalence of pulmonary Aspergillus coinfection among patients with pulmonary tuberculosis.

Fig. 4. Pooled prevalence of Aspergilus coinfection in pulmonary TB patients based on subgroup analysis (location and gender).
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