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Abstract

Fungi have emerged globally as major public health concerns. These have become an important cause of respiratory tract
infections. The rise in incidence has been attributed to the use of broad-spectrum antibiotics, antifungal agents, cytotoxic
therapy, corticosteroid and immune-suppressants. Objective: To determine the mycological profile of Aspergillus species in
sputum samples of patients with signs and symptoms of lower respiratory tract infection, from the University of Nigeria Teaching

Hospital Ituku-Ozalla, Enugu.

Method: Sputum samples were collected from 303 patients who gave their consent. A standard questionnaire was used to
record demographic variables. Samples were analyzed using a standard mycological technique.

Results: Of the 303 sputum sample, 169 fungi isolates were recovered while 134 were culture negative. Aspergillus species
were 129, giving a prevalence of 42.6% and other fungi 13%. Aspergillus fumigatus ranked highest (36.1%), others were A.
niger (28.4%), A. flavus and A. nidulans (3.6%), A.oryzae and A terreus (2.4%) respectively. Many of the patients were farmers

and the age group with the highest number of isolates was 31-40.

Conclusion: Aspergillus spores have the tendency of colonizing damaged lung tissue and epithelia. The conidia can cause
diverse clinical manifestations based on the immunity of the host. However, recovering of Aspergillus spp. from sputum does
not validate it as the etiologic agent because respiratory tract colonization by Aspergillus spp. is common in several chronic lung
diseases. Consistent isolation of the same Aspergillus spp is needed to confirm. Creating awareness to the public of the

increasing role of fungi in human-animal diseases is necessary.

INTRODUCTION

Aspergillus species are environmental molds that are
widespread in nature. They reproduce through the
production of airborne spores/conidia. They are known to
cause a wide range of pulmonary diseases [1]. It has been
estimated that humans inhale hundreds of Aspergillus
conidia daily [2]. The immunological status of the host
determines the outcome of daily exposure [3]. In the normal
healthy lungs, the spores are handled by the mucociliary
clearance of the bronchi and are engulfed and exterminated
by the macrophages and so these people may not come down
with any infections or allergic symptoms [4, 5]. The
polymorphonuclear neutrophils target the germinating spores
and hyphae that ever succeed by degranulation and release

of oxidants [6]. On the other hand, in patients with an
impaired immune system, there is a risk of developing acute
invasive aspergillosis characterized by hyphal invasion of
the lung tissues and disseminating to other organs [1].
Approximately 10% of over two hundred species of
Aspergillus are known to be pathogenic to man and
interspecies variations in the antigenic response give rise to
various disease spectra encountered in the clinical practice
[7, 8, 9]. The most commonly isolated species is A.
fumigatus [3]. In immune-competent individual, inhalation
of Aspergillus spores can trigger allergic bronchopulmonary
aspergillosis ABPA or hypersensitization response, while in
immune-compromised status, it may lead to invasive
aspergillosis (IPA) resulting in invasive life-threatening
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septicemia [10, 11, 12 ]. IPA occurs in settings of pre-
existing pulmonary disease, bronchiectasis, chronic
bronchitis, asthma, tuberculosis or immune-suppression
[13]. Immuno-suppression may be a risk factor for
pulmonary aspergillosis due to increased use of cytotoxic
drugs, irrational use of broad-spectrum antibiotics,
corticosteroids and other immune-suppressants [14]. Fungal
diseases are seen in many occupational groups such as
physicians, laboratory workers, veterinarians, zoo
employees, livestock handlers, dog owners, butchers,
gardeners, agriculturists and florists [15].

Fungi have evolved as a major health problem both in
developing and developed countries of the world and recent
years have witnessed a sudden rise in the incidence of fungal
infections because of the upsurge in immune-compromised
patients [16].

Recovering of Aspergillus spp, from sputum samples does
not validate it as an etiologic agent because respiratory tract
colonisation by these fungi is a common occurrence in
several pulmonary diseases [17]. The demonstration of
fungal agents and their isolation from clinical specimens is
still considered the gold standard in the diagnosis of mycotic
disease [16]. Laboratory diagnosis of pulmonary
aspergillosis associated diseases are not routinely done and
this makes these disease undiagnosed and untreated.
Diagnosis is mostly based on clinical, radiological and
immunological testing [3]. There is a paucity of information
on the profile of Aspergillus species in the sputum samples
of patients with lower respiratory tract infection in Enugu
metropolis, hence this work.

MATERIALS AND METHODS
Study Design and Population

It was a cross-sectional study on 303 patients attending the
University of Nigeria Teaching Hospital Ituku- Ozalla
Enugu, diagnosed with lower respiratory tract infections.
They were randomly selected and seen between February
and September 2018.

Inclusion Criteria

Patients with signs and symptoms suggestive of lower
respiratory tract infections (cough, pleural pain, dyspnoea,
etc) were included in the study

Exclusion Criteria

Patients who have taken antibiotics in the last 14 days were
excluded from the study.

Ethical Clearance

The work was approved by the Ethics Committee of the
University of Nigeria.

Data Collection

Data were collected from patients who gave their consent. A
standard questionnaire was used to collect demographic
variables and other necessary information. Early morning
sputum was collected in sterile containers from all patients
included in the study

Processing of Specimen

The quality of the sputum was evaluated macroscopically
and microscopically as per protocol and only sputum
samples that qualified were worked on [18]. KOH wet
mounts were performed to check for the presence of fungal
hyphae, spores and yeast cells.

Fungal culture was streaked in duplicate on Sabouraud
dextrose agar, with and without chloramphenicol. One set of
inoculated slants was incubated at 280C and the other at
370C and they were examined every other day for growth up
to 21 days after which the culture was discarded and taken as
negative. Any significant growth was identified based on
gross appearance, colonial morphology, pigmentation, and
microscopic appearance on lactophenol cotton blue
preparation [19].

Statistical Analysis

All statistical analyses were performed using GraphPad
Prism version 5.0. Quantitative and qualitative variables
were expressed as absolute values and percentages. Chi-
square or Fisher’s exact test was used to test for significant
association. P-value <0.05 was considered to be statistically
significant.

RESULTS

In our study, sputum samples were collected from 303
patients with signs and symptoms of lower respiratory tract
infections for the isolation of Aspergillus species. Data were
classified based on age group, gender, and the
engagements/status of patients. Table 1 shows that there was
45.5% male and 54.5% were female. The highest number of
patients was from the age group 31-40 and this decreased
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with increasing age and this applies to both males and
females.

Table 2 shows that the distribution of the isolates, of the 169
fungal isolates, A. fumigatus (36.1%) ranked, highest
followed by A. niger (28.4%), A. flavus (3.6%), A. nidulans
(3.6%), A. oryzae, and A. terreus were the least (2.4%)
respectively. When this was compared with the sampled
population, it was found to be statistically significant p<
0.0001.

Table 3 shows the distribution of fungi based on sex, a
higher number of isolates were found in females (103) when
compared to the male counterparts (66) and gender was
found to be a significant risk factor p< 0.0342

Table 4 shows the distribution of Aspergillus species based
on the age group of patients, 31-40 years (63) ranked highest
followed by 21-30years (57) and the least was 0-10 which no
fungal isolate was recovered. Age was also found to be a
significant risk factor p< 0.0002.

Table 5 shows the distribution of patients based on
engagements, of the 169 positive cultures, 68 were found to
be farmers, 32 housewives, 28 artisans and the least were the
professionals.

Table 1
Age and Gender distribution of patients

AGE Group MALE FEMALE TOTAL
0-10 0 0 0

11-20 18 15 33
21-30 30 39 69
31-40 47 53 100
41-50 22 23 47
51-60 10 17 23
61-70 8 10 18

71+ 3 6 9

Total 138 165 303

Table 2

Distribution of fungal isolates in sputum Cultures

Organism isolated Number of isolates

Aspergillus fumigatus 61
Aspergillus niger 48
Aspergillus flavus 6
Aspergillus nidulans 6
Aspergillus oryzae 4
Aspergillus terreus 4
Other fungi 40
Total 169
Table 3

Distribution of fungi based on gender of patients

Organism isolated Male Female Total
Aspergillus 24 37 6l(36.1)
Sumiigatus
ispergillus niger 20 28 48(28.4)
Aspergillus fTavus 1 5 6{3.6)
Aspergillus nidulans 2 4 6(3.6)
Aspergillus oryzae 2 2 4(2.4)
Aspergillus terrens 2 2 4(2.4)
Other fangi 1= 25 40§ 26.6)
I'otal i1 103 169
Table 4

Distribution of fungi based on age group of patients

Organism isolated  Age Group
@-10 11-20 21-30 314 41-50 51-60 61-70 T Lok
{spergillus 0 i) 25
frmrigatus
Aspergillus miger 0 L 18 13 4 3 2 ]
Aspergilluz flavas 0 L] 1 2 3 [} ik L]
Ispergillus [ 1 2 3 n 0 0 ]
nidulans
{spergillus oryzoe 0 1 | Z 0 i 0 0
Aspergillus ferrens il 2 2 o i 0 ]
Other fumgi 1]

Tnial 0 2 57 63 Il L] 3 4
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Table 5

Distribution of patients based on Engagement/Status

Engagement/Status No positive

Artisans 28
Business/Traders 17
Students 13
Farmers 63
Housewives 32

Professionals 11

Total 169

DISCUSSION

In developing and developed countries of the world, fungi
have emerged as a major health challenge. Recent years have
witnessed a global spike in the incidence of fungal infections
due to an increase in patients who are immunocompromised.
Many opportunistic fungi can cause life-threatening systemic
infections in patients with compromised immune system
[16].

Aspergillus species are widespread saprophytic fungi, and
indeed an average individual can inhale dozens of
Aspergillus conidia daily due to their ubiquitous nature in
the atmosphere. Aspergillosis is seen in humans and
animals. Aspergillus conidia can colonize damaged lung
tissue and epithelia. While such invasion often has no
clinical outcome, Aspergillus spores may cause several
clinical consequences based on the host's immune status. In
humans, the disease is characterized by low-grade fever,
productive cough, headache, chest-pain, hemoptysis besides
keratitis, sinusitis, otitis, dermatitis, and meningitis [16].
Aspergillosis is an important fungal disease of public health
and economic importance. Numerous factors predispose
subjects to aspergillosis including asthma, cystic fibrosis,
HIV/AIDS, cancer, neutropenia, and prolonged use of
corticosteroids [20]. Clinical manifestations include allergic
bronchopulmonary aspergillosis (ABPA), aspergilloma,
chronic necrotizing pulmonary aspergillosis (CNPA), and
invasive pulmonary aspergillosis (IPA) [17]. Patient to the
patient transmission had also been reported [21].

In our study, 129 Aspergillus species isolates were recovered
giving a prevalence of 42.6% and this was found to be
statistically significant. Our work was consistent with the
study of Tashiro et al., [17] in Japan that recovered 165
Aspergillus species from 139 patients. According to them,

62(45%) showed no clinical symptoms of aspergillosis but
were colonized with Aspergillus spp., 77(55%) had a form
of pulmonary aspergillosis, identified as either chronic
necrotizing pulmonary aspergillosis (CNPA) (48%),
aspergilloma (29%), IPA (13%), or allergic
bronchopulmonary aspergillosis( ABPA) (10%). Maiz et al
reported a lower prevalence of 24.2% and Shrimali et al.,
29% [22, 23]. The high prevalence in our work is not
unrelated to the type of climatic conditions, namely
temperature, humidity and contaminated air currents
favoring spore spread and sampled population. A.

fumigatus had the highest isolation rate of (36.1%) followed
by A. niger (28.4%). The work aligns with the work of many
researchers [23, 17] but at variance with the work of

Amiri et al., [24] that reported A flavus as the most prevalent
fungi in the sputum of patients with Tuberculosis. The
difference may then be due to the underlying

disease. Aspergillus flavus ranked third (3.6%), the
prevalence of this mold in the hospital environment like
surgical instruments, bedrails, potted plants, air cooler and
air conditioner dust had been reported and it is a serious risk
to people with a compromised immune system or underlying
diseases. The disease is known to occur in sporadic and
epidemic form and has public health and economic
implications [20]. Others were A. nidulans (3.6%), A.
oryzae (2.4%) and A. terreus (2.4%). Many researchers had
reported different isolation rates, the differences may be due
to different diagnostic criteria used, regional climates, living
conditions, and racial differences [25]. A fumigatus has been
reported to be the principal cause of aspergillosis and it is
found in immune-compromised and immune-competent
individuals. Three million people are diagnosed annually
with chronic pulmonary aspergillosis [16]. Many researchers
believed that the recovery of Aspergillus spp. does not
validate it as etiologic agents of the patients. The diagnostic
value of Aspergillus spp. in sputum samples is not straight
forward, mainly due to difficulties in distinguishing between
colonization and disease [17].

Age-wise distribution showed that a large number of patients
fall within the age group 21-40 and was consistent with the
work of Shrimali et al., [23]. Many researchers reported
increasing age as a risk factor [22]. This may have been as a
result of continuous exposure to the immediate

environment.

Gender distribution showed that females were more when
compared to their male counterparts this was at variance
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with the work of Shrimali et al., [23] that reported otherwise.
The higher isolation rate may be a result of tradition and
custom. Females in Nigeria tend to engage more in activities
that expose them to spore inhalation. They make contact
with areas where these fungi abound, namely, domestic
chores like sweeping, making contact with grains during
cooking, weeding, harvesting, gardening and other dusty
jobs.

The engagement/status of patients showed that farmers had
the highest isolation rate. This is not very surprising as they
come in contact with fungi spores in their everyday
endeavors. Aspergillus species are opportunistic and
allergenic fungi and they may cause several diseases.

CONCLUSION

The prevalence of Aspergillus species in our setting was
high. To protect human and animal health, careful
monitoring of the evolving fungal pathogens is needed. It is
necessary to raise awareness about the role of fungi in
human and animal diseases. Since most of these fungal
infections are life-threatening and fulminating, efforts must
be made to develop a safe and effective vaccine to protect
high-risk groups and vulnerable individuals from fungal
diseases [20]. Early detection and timely treatment are
necessary to avoid the terrible consequences of the disease.
The simple and cheap gold standard method for diagnosing
fungal infection remains the direct microscopic detection of
microorganisms in clinical specimens and its isolation in
pure culture. Further research is recommended concerning
the increasing role of fungi in human and animal health.
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