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Abstract

Background: The idea of commensal relationship between fungi and infections of the
lungs which is a major organ of the respiratory system has been suggested in the past.
Patients with filamentous fungi in their airways often present with sign and symptoms
mimicking tuberculosis.

Aim: This study aims at determining the prevalence of filamentous fungi in acid-fast
bacilli smear negative sputum from patients with respiratory tract infection in Lagos,
Nigeria.

Materials and Methods: A total of 360 sputum samples of patients with respiratory tract
infection were collected. These samples were subjected to mycological investigations
using microscopy and culture. The sputum samples were cultured onto Sabouraud
Dextrose Agar (SDA) to obtain fungal isolates. The fungal isolates were tested for their
susceptibility using disk diffusion method and the zones of inhibition were interpreted
according to the Clinical and Laboratory Standard Institute (CLSI) guidelines.

Results: The results revealed a prevalence of 75.48% for Aspergillus species in the
samples collected. Aspergillus flavus (36.7%), Aspergillus niger (18.7%), Aspergillus
fumigatus (1.4%), Aspergillus wentii (17.64%) and Aspergillus aculeatus (1.04%) were
the predominant species of Aspergillus spp. isolated from the sputum samples collected.
Other filamentous fungi isolated include Rhizopus spp. And Penicillium spp. The study
showed the higher prevalence of Aspergillus isolates among females (58.82%) compared
to males (41.18%). The age group 30-39 had the highest percentage of occurrence of
filamentous fungi (25.3%) among the different age groups encountered in the study.
Conclusion: The identified fungal species in this study is a proof of mold-causing
infection. It can be concluded that the present study helps in establishing that Aspergillus
species are responsible for the respiratory tract infection in the sputum analyzed
Keywords: Filamentous fungi, antifungal assay, respiratory tract infection, sputum,
gender, age group

INTRODUCTION

Respiratory tract infections are commonly
responsible for one-third of infectious
disease associated mortality, accounting for
about 4.3 million annual deaths amongst
which fungal infections of the respiratory

tract are largely unrecognized, and the true
problem is hard to pin down (Chowdhary et
al., 2016). Despite treatment, most invasive
fungal infections are associated with high
mortality rates of >50% (Agarwal et al.,
2010; Chowdhary et al, 2016).
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A number of uncommon filamentous fungi,
such as  Scedosporium, Fusarium,
Penicillium,  melanized molds, and
basidiomycetes, have emerged as etiological
agents of well-characterized respiratory
disorders over the years (Denning et al.,
2006; Ogawa et al., 2009; Singh et al., 2013;
Chowdhary et al., 2014).

Filamentous  fungi  are  ubiquitous,
contaminating soil, air, food and other
substrates and due to their wide distribution,
they have medical and economic
implications. Irrespective of their use as a
source of antibiotics, vitamins and raw
materials for various industrially important
chemicals, most filamentous fungi produce
metabolites associated with a variety of
health risks in humans (Egbuta et al., 2017).
They are responsible for diseases in humans
and require specific host conditions to be
met before infection can occur (Powers-
Fletcher et al., 2016).

Also, emergence of resistance in
filamentous fungi to azole antifungal drugs
used as basis of therapy is another
challenging development observed in the
last two decades. This emerging problem is
mainly attributed to the widespread usage
of azole fungicides in the environment for
agricultural and material preservation
practices (Chowdhary et al., 2013;
Chowdhary et al., 2016).

Aspergillosis is a disease caused by an
exceedingly common mold, of the genus
Aspergillus. They are known to cause
disease in immuno-compromised
individuals. It is a disease which clinically
resembles tuberculosis that it usually
misdiagnosed as tuberculosis. Recent studies
have shown that Aspergillus infection can
result in a broad range of airway
complications with features mimicking those
of Tuberculosis (Mwaura et al., 2013).
Acid-Fast Bacilli (AFB) tests are most often
used to diagnose an active tuberculosis (TB)
infection. The tests look for the presence of
AFB bacteria in the sputum (Egbe et al.,
2010). This test can be done by the smear
method or the culture method of sputum
samples. Sputum is pus that accumulates
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deep within the lungs of a patient with
pneumonia, tuberculosis (TB), or other
lower respiratory infection.

The aim of this study is to negate the
impression that co-existing fungi are
harmless, saprophytic invaders, and to
advance added data to support whether an
infection of the respiratory system is
caused by pathogenic filamentous fungi or
not and to estimate the prevalence of
filamentous fungi in acid-fast bacilli smear

negative sputum from patients with
respiratory tract infection in Lagos,
Nigeria.

RESEARCH HYPOTHESIS

Patients with filamentous fungi in their
airways often present with sign and
symptoms mimicking tuberculosis

MATERIALS AND METHODS

Study Design and Population

Sputum of patients that has tested negative
to acid-fast bacilli (AFB) smear at hospitals
were collected from two tertiary health
institutions in Lagos State, Lagos University
Teaching Hospital (LUTH), Idi- araba and
Lagos Mainland Hospital, Yaba and
screened for filamentous fungi. These
samples have been pre-treated by medical
laboratory scientists at each hospital to rule -
out tuberculosis. The patients were selected
on the basis of a category of smear
negativity for AFB.

Sample Size Calculation

The sample size for the study was calculated
using the prevalence (37.69%) reported by
Gutch et al. (2015). The sample size was
calculated as:

1-P
DZ

N =17%PX

Where,

N= Sample size

Z=1.96

P=37.69%

D=0.05

Therefore, N=360.87

Thus, 360 (180 samples from each hospital)
sputa were analysed for this study.
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Ethical Consideration

Ethical approval was obtained from the
Health Research and Ethics Committee of
the Lagos State University Teaching
Hospital (Reference No.
CMUL/HREC/03/22/1035). All patient’s
data were anonymized and handled only by
authorized personnel in order to ensure
confidentiality.

Sample Collection

Samples were collected weekly for eighteen
consecutive weeks (July, 2022 to October,
2022) from two tertiary hospitals in Lagos.
These were collected in sterile bottles by
medical personnel in each hospital and
labelled. The samples were stored on ice,
and processed within 2 hours of collection.
A total of 360 sputum samples from 360
patients suffering from respiratory infection
were analyzed.
Isolation and
isolates

The sputum samples were cultured on
Sabouraud Dextrose Agar (SDA, Oxoid,
Basingstoke, England) supplemented with
50mg/ml chloramphenicol to permit the
successful isolation of fungi. The cultures
were incubated at 26°C (Pashley et al.,
2012) for 48 hours . Plates were observed
daily for any macroscopic characteristics.
Then, a little portion of the growing colony
was teased with a sterile inoculation needle
and put on a clean microscope slide in a
drop of Methyl-Blue. This was placed under
a cover slip and compressed with the
inoculation needle's butt before the extra
fluid was blotted off. The preparation was
examined under a light microscope with an
attached camera (Motic McCamera [2000]
2.0 megapixel digital coloured camera)
connected to a computer, for the
microscopic photograph of the fungi. Both
macroscopic and microscopic characteristics
were compared with those in a standard
mycology text books (Kidd et al., 2016;
Kibbler et al., 2017).

Antifungal Susceptibility Testing

Disk diffusion test method was employed to
yield a quantitative result (zones of

identification of fungal
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inhibition in millimeters) and a qualitative
interpretive category (e.g., susceptible or
resistant) and to track the in-vitro antifungal
susceptibility in filamentous fungi according
to the Clinical and Laboratory Standard
Institute (CLSI) guidelines (CLSI, 2020).
The antifungal agents used in this study are:
Fluconazole (FCA), Itraconazole (ITC),
Nystatin (NY) and Ketoconazole (KTA). All
these were purchased commercially.
Statistical Analysis

The data obtained from the study were
represented in graphs using Microsoft Excel
Spreadsheet.

RESULTS

Out of the 360 samples, 154 (42.78%) were
collected from male while the remaining 206
(57.22%) were from females both within the
age range of 10-89 years as shown in Table
1.

Based on the morphological comparison and
photomicrograph characteristics with the
confirmed representatives of standard
mycology text books, (Kidd et al. 2016 and
Kibbler, et al. 2017). Forty-one samples did
not yield any fungal growth, 289 yielded 7
morphologically  different  species  of
filamentous fungi while the remaining 30
samples yielded yeasts. The fungal isolates
were identified as Aspergillus flavus,
Aspergillus niger, Aspergillus fumigatus,
Aspergillus wentii, Aspergillus aculeatus,
Rhizopus sp. and Penicillium sp. as shown in
Figure 1 and on Table 2

Of the 289 isolates, 170 (58.82%) were from
females while the remaining 119 (41.18%)
were from males (Figure 2). The occurrence
of all isolated filamentous fungi varied
across age and gender as shown in Figures 3
and 4 respectively. The predominant species
isolated were Aspergillus flavus (36.7%),
Aspergillus niger (18.7%), Aspergillus
fumigatus  (1.4%), Aspergillus  wentii
(17.64%), Aspergillus aculeatus (1.04%),
Rhizopus spp. (5.5%) and Penicillium sp.
(19.02%) as shown on Table 2.
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The susceptibility assay was carried out on inhibition were interpreted according to the

the seven identified filamentous fungi using  Clinical and Laboratory Standard Institute
disk diffusion. (Table 3). The zones of (CLSI) guidelines.

Table 1: Age and gender distribution of the study population

Gender
Age Female Male
(YYears) Frequency (%o) Frequency (%)
10-19 12 (3.3%) 8 (2.3%)
20-29 50 (13.9%) 41 (11.4%)
30-39 52 (14.4%) 35 (9.7%)
40-49 40 (11.1%) 37 (10.3%)
50-59 17 (4.7%) 17 (4.7%)
60-69 19 (5.2%) 6 (1.7%)
70-79 10 (2.7%) 6 (1.7%)
80-89 3(0.8%) 7 (1.9%)

Table 2: Filamentous fungal isolated from sputum of patients suffering from respiratory tract
infection

Fungal isolates Frequency (%)
Aspergillus aculeatus 3 (1.04%)
Aspergillus flavus 106 (36.7%)
Aspergillus fumigatus 4 (1.4%)
Aspergillus niger 54 (18.7%)
Aspergillus wentii 51 (17.64%)
Penicillium sp. 55 (19.02%)
Rhizopus sp. 16 (5.5%)

Table 3: Antifungal susceptibility breakpoints of filamentous fungi isolates against
antifungal disk

Antifungal agents/ Diameter of inhibition zone (mm)
Fluconazole Itraconazole Ketoconazole Nystatin

(25p9) (50p9) (15p9) (100p9)
Aspergillus flavus 00 (R) 20 (S) 21 (S) 20 (S)
Aspergillus niger 00 (R) 25 (S) 10 (R) 25 (S)
A. fumigatus 25 (S) 25 (S) 23 (S) 25 (S)
A. wentii 00 (R) 21 (S) 21 (S) 20 (S)
A. aculeatus 00 (R) 20 (S) 20 (S) 14 (R)
Rhizopus sp. 00 (R) 24 (S) 16 (1) 09 (R)
Penicillium sp. 00 (R) 24 (S) 22 (S) 17 ()

S — Susceptible (>19mm), R — Resistant (< 14mm), I — Intermediate (15 to 18mm)
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Percentage occurrence of filamentous fungi in male and
female.
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Figure 2. Percentage occurrence of filamentous fungi in male and female
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Figure 3. Percentage occurrence of filamentous fungi among different age groups
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Frequency of occurrence of all isolated filamentous

fungi
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Figure 4. Frequency of occurrence of all isolated filamentous fungi across genders

DISCUSSION

The survey result in this present study
revealed that filamentous fungi can occur
irrespective of age and gender of people and
it can be the causative agent of most
respiratory tract infections.

The frequency of filamentous fungi
encountered in this study is higher in female
patients than in the male patients at 58.82 %
and 41.18 % respectively. However, Bansod
and Rai (2008) reported 46 % (203 out of
500 samples) mycotic infections in
pulmonary infection patients. They observed
that 68.8 % males and 46.6 % females were
culture positive. This could be due to the
difference in research locations.

In this study, age group 30 to 39 has the
highest occurrence of filamentous fungi of
25.3% followed by the age group 20 to 29
with the occurrence of 24.6%. This findings
are similar to the report of Ekenna et al.
(2007) that Aspergillus sp. (34.3%),
Penicillium sp. (7%), Rhizopus sp. (2.9%)
had the highest occurrence within the age
group 20-39.

This study showed that there is higher
percentage of occurrence in Aspergillus
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flavus (36.7%) which is in accordance with
the research of Saunders et al. (2011) who
reported that the isolation rate of Aspergillus
sp. from respiratory specimens varies widely
from 6 to 58%. Dabo and Yusha'u (2007)
also reported that 10.59 % patients tested
positive for systemic fungal infection caused
by filamentous fungi in patients with
suspected tuberculosis in Nigeria. This
implies that respiratory tract infection is
associated with species identified.

In this study, only Aspergillus fumigatus was
susceptible to Fluconazole (25 pg) while all
other organism showed no zone of inhibition
which means they are resistant to
Fluconazole (25 pg). This is in conformity
with the findings of Alastruey-lzquierdo et
al. (2009) who reported that the use of
azoles in agricultural products consumed by
humans has been described as a cause of the
emergence of triazole resistant in
Aspergillus fumigatus isolates and other
filamentous fungi are intrinsically resistant
to some antifungals. They also stated that the
members of the order Mucorales comprises
several pathogenic species that are resistant
to voriconazole.
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CONCLUSION

The identified fungal species in this study is
a proof of mold-causing infection. With the
high prevalence of Aspergillus species
(75.48% ) in the samples collected, it can be
concluded that the present study helps in
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