
Introduction
In developing nations, Aspergillus infections are 
becoming more common in immunocompetent hosts. 
These infections typically occur in the presence of 
other pulmonary and systemic abnormalities such 
fibrotic lung disease, suppurative infections, 
pre-existing cavities, bullas, or cyst1. It can also cause 
acute pneumonia in immunocompetent hosts which is 

invariably fatal2.
Pulmonary tuberculosis remains the most important 
cause of subacute and chronic respiratory morbidity 
which most often leaves behind a scarred pulmonary 
parenchyma. It provides sufficient oxygen and 
necrotizing tissue to facilitate the growth of many 
microorganisms, including Aspergillus species3. More 
than 95.0% of pulmonary tuberculosis cases have been 
documented in developing countries where there is 
limited diagnostic and therapeutic equipment4. 
Respiratory tract aspergillosis has symptoms and 
radiological features similar to tuberculosis, which can 
cause it to be mistakenly identified and treated as 
tuberculosis. Fungal infections are more likely to occur 
as a result of long-term tuberculosis therapy, such as 

the long-term use of antibiotics, which depress the 
immune system and increases the opportunity of 
infections. Fungal infection can occur in the early 
stage of tuberculosis, but doctors usually prescribe 
only anti-TB drugs that make it difficult for patients to 
get well due to coexistence of fungal infections5.
Human immunodeficiency virus infection, 
uncontrolled diabetes mellitus, cancer, recent 
corticosteroid therapy, immunosuppressive drugs, 
chemotherapy, and solid organ transplantation or 
thoracic surgery are well recognized risk factors for 
aspergillosis6. The co-infection of Mycobacterium 
tuberculosis with pulmonary aspergillosis may 
influence the course of treatment and may show more 
complications. The combined Aspergillus coinfection 
rate among patients with pulmonary tuberculosis is 
15.4% in Asia and Africa7. There is an estimated 
prevalence of 3 million cases of chronic pulmonary 
aspergillosis worldwide of which 1.2 million are 
thought to represent complications of pulmonary 
tuberculosis8.
Aspergillus species are the most frequent cause of 
invasive mold infections. Although over 180 species 
are found within the genus, three species such as 
Aspergillus flavus, Aspergillus fumigatus, and 
Aspergillus terreus, account for most cases of invasive 
aspergillosis (IA), with Aspergillus nidulans, 
Aspergillus niger, and Aspergillus ustus being rare 
causes of IA9. The ability to distinguish between the 
various clinically relevant Aspergillus species may 
have diagnostic value, as certain species are associated 
with higher mortality and increased virulence and vary 
in their resistance to antifungal therapy.
The diagnosis of pulmonary aspergillosis often poses a 
difficult diagnostic challenge due to the signs and 
symptoms in most cases of aspergillosis being 
non-specific and radiological findings are of little 
diagnostic help. Conventional diagnosis of Aspergillus 
infection relies on the identification of pathogens 
utilizing morphological characteristics specific to 
genus and species. Despite recent advances in the 
molecular diagnosis of Aspergillus, direct microscopy 
remains an essential tool for both detection of the 
organisms in the sample, and identification of the 
growth in culture to the species level10. Confirmation 
of microscopic findings by culture is always desirable 
and, in most cases it is essential for definitive 
identification of the pathogen. Culture needs repeated 
isolation of the same Aspergillus species as part of the 
differentiation between colonization and infection11. 
Antigen assays such as the galactomannan and glucan 

detection system are frequently used, yet these tests 
are costly and vary in sensitivity and specificity 
depending on the patient population involved12.
Due to the significance of Aspergillus species and their 
association with pulmonary tuberculosis, as well as 
lack of comprehensive research about detection of 
Aspergillus in Bangladesh, this study was conducted to 
compare phenotypic methods, such as microscopy and 
culture for detection of Aspergillus species from 
sputum samples from patients with suspected 
pulmonary tuberculosis.

Methodology
Study Settings and Population: This cross-sectional 
descriptive study was conducted over a period of 12 
months from January 2021 to December 2021 in the 
Department of Microbiology at Sir Salimullah Medical 
College, Dhaka, Bangladesh. A questionnaire and a 
check list were the tools of data collection. The study 
protocol was approved by protocol approval 
committee of the Ethical Review Committee of Sir 
Salimullah Medical College and Mitford Hospital, 
Dhaka, Bangladesh. Individuals who presented with 
clinical symptoms of pulmonary tuberculosis were 
included in the study. Apparently healthy individuals 
without any clinical symptoms of pulmonary 
tuberculosis or who with HIV seropositive results, 
history of diabetes mellitus, patient on 
immunosuppressive drug and patient who had current 
treatment with any antifungal drugs were excluded.
Specimen collection: Early morning sputum was 
collected following standard procedure from the 
patients attending the department of Microbiology of 
Sir Salimullah Medical College for examination of 
sputum samples for Gene Xpert14.
Laboratory Procedures
Identification of Mycobacterium tuberculosis by 
Gene Xpert: Only 1st sputum sample was subjected 
to Gene Xpert. Gene Xpert MTB/RIF assay is a 
nucleic acid amplification (NAA) test which identify 
DNA of Mycobacterium Tuberculosis complex 
(MTBC) and resistance to rifampicin (i.e.mutation of 
the rpo B gene) in less than 2 hours. This system 
integrates and automates sample processing, nucleic 
acid amplification and detection of target sequences. 
Interpretations were MTB detected with rifampicin 
sensitive, MTB detected without rifampicin resistant 
and MTB not detected.
Detection of Aspergillus species: ATCC strains of 
Aspergillus could not be collected, therefore 
Aspergillus fumigatus obtained from BSMMU was 

taken and considered as control strain.
Direct Microscopic Examination: Consecutive three 
early morning sputum samples were taken for 
microscopic examination. KOH mount procedure was 
done following standard procedure15. Hyaline, septate 
hyphae, 3 to 5 µm in diameter with characteristic 
dichotomous branching and an irregular outline, was 
recorded as positive in direct microscopy.
Culture of the Specimen: Consecutive three early 
morning sputum samples were taken for culture. Prior 
to inoculation, the medium was warmed to room 
temperature and the agar surface dried. All collected 
specimens were primarily cultured in Sabouraud’s 
chloramphenicol agar with gentamicin in screw capped 
test tube and also in petridish. The culture tubes were 
incubated at 37OC, evaluated daily for fungal growth. 
Test tubes that have no growth at the 4th week was 
taken as negative and disposed appropriately. The cap 
of the test tube was partially unscrewed to ensure 
oxygen availability16. Identification of Aspergillus 
species by colony morphology. Fungi growth on 
cultures were identified by morphologic characteristics 
using both macroscopic and microscopic features such 
as colony growth rate, color of the colony on surface 
and reverse, elevation, texture and colony size were 
captured16.
Lactophenol Cotton Blue Staining: A clean glass 
slide was taken, and a drop of LPCB stain was put on 
it. A small fragment of a colony (cottony, woolly, or 
powdery) picked from the midpoint of the culture was 
placed on it and covered with a clean coverslip. Using 
10x and 40x magnifications of the microscope, 
characteristics including conidial heads, color, size, 
length, vesicles form, arrangement of phialides, and 
the type of hyphae were recorded17.
Statistical Analysis: Informed written consent was 
taken from each patient. Before collecting specimen, 
each patient was interviewed and relevant information 
was recorded systematically in a pre-designed standard 
data sheet. In analysis of results, the data obtained 
were entered in Microsoft Excel sheet. Chi-square was 
used to determine the association between two 
categorical variables. Values of p ≤0.05 at 90.0% 
interval were considered statistically significant.
Ethical Clearance: All procedures of the present 
study were carried out in accordance with the 
principles for human investigations (i.e., Helsinki 
Declaration 2013) and also with the ethical guidelines 
of the Institutional research ethics. Formal ethics 
approval was granted by the local ethics committee. 
Participants in the study were informed about the 

procedure and purpose of the study and confidentiality 
of information provided. All participants consented 
willingly to be a part of the study during the data 
collection periods. All data were collected 
anonymously and were analyzed using the coding 
system.

Results
The present study was conducted on a total 176 
suspected patients of pulmonary tuberculosis and three 
morning sputum were collected from them. Table 1 
showed identification of Mycobacterium tuberculosis 
by Gene Xpert. Out of 176 sputum samples, 
28(15.91%) were positive by Gene Xpert.

Detection of Aspergillus by KOH mount microscopy 
and culture showed that out of 176 samples, 
20(11.36%) Aspergillus were identified by KOH 
mount microscopy and, 24(13.64%) were isolated by 
culture. No significant difference was found among 
two detection method (Table 2).

Comparison of culture with microscopy in detection of 
Aspergillus species from sputum showed that out of 24 
culture positive Aspergillus, 20 were positive by KOH 
microscopy. In culture negative sputum samples, no 
Aspergillus was detected in microscopy.152 sputum 
was found negative by both diagnostic tests. Culture 
yielded more detection of Aspergillus species (Table 3).

 

Table 4 showed distribution of Aspergillus species 
among total isolated Aspergillus. Out of 24 Aspergillus 
species, Aspergillus fumigatus was the commonest 
isolated species while Aspergillus terreus 1(4.2%) was 
the least common species.

Discussion
The burden of pulmonary Aspergillus infection is 
increasing and often misdiagnosed as pulmonary 
tuberculosis in developing countries where the 
prevalence of pulmonary tuberculosis is high19. As 
these patients present with non-specific clinical and 
radiological findings, an early microbiological 
diagnosis is essential to prevent its dissemination.
The number of Mycobacterium tuberculosis cases 
detected by GeneXpert in this investigation was 
28(15.9%), which is approximately identical to the 
number of cases detected by GeneXpert in an Indian 
study by Verma et al20 from 125 clinically suspected 
TB cases. 67(67.0%) MTB cases were discovered in a 
study by Jahan et al21 from Bangladesh, which was 
undertaken in the same institution as the current study. 
A declining rate of pulmonary tuberculosis was 
emphasized by two separate investigations from the 
same institution. Study conducted by Helb et al22 
showed that 62 (58%) Mycobacterium tuberculosis 
was detected out of 107 clinical sputum samples. 
Haider et al23 from Malaysia showed that out of 125 
sputum samples Gene Xpert could detect tuberculosis 
from only 8(6.4%) samples. These variations might be 
due to geographical variation and difference in case 
selection. Also, environment of Malayasia is different 
from Bangladesh. Possibly Gene Xpert MTB/RIF 
assay made dramatic improvements for the rapid 
detection of Mycobacterium tuberculosis, which offers 
promising advancements in TB control initiatives in 
Bangladesh.
In the present study, out of 176 suspected TB patient, 
20(11.36%) was detected as Aspergillus species by 
direct microscopic examination. Study conducted by 
Sharma et al24 from India found 20(13%) samples 
positive by KOH mount microscopy. Examination of 

sputum by Mwaura et al25 revealed that 37.8% samples 
were positive by direct microscopic examination. 
Present research work excluded patients from study 
who had diabetes mellitus, human immunodeficiency 
virus infection or who were taking immunosuppressive 
agent, which might have reflected in lower detection 
rate of Aspergillus species. These observations had 
demonstrated the diagnostic importance of direct 
microscopy of sputum samples.
Current study revealed that 24 (13.64%) Aspergillus 
was detected by culture in Sabouraud ‘s 
chloramphenicol agar with gentamicin which was 
comparable with the study by Kurhade et al26 where 
they observed 16.0% of respiratory specimens were 
culture positive for Aspergillus. Similar observations 
were found by the study of Sharma et al24 who found 
17(11.0%) culture positive Aspergillus species from 
sputum samples. Prabha et al27 from India found 
13(15.0%) culture positive cases from sputum sample.
In the present study, Aspergillus fumigatus 12(50.0%) 
had been reported as the most common species 
isolated from sputum sample and was responsible for 
most cases of aspergillosis followed by Aspergillus 
niger 7(29.2%), Aspergillus flavus in 4(16.7%) and 
Aspergillus terreus in 1(4.2%). The study of Sani et 
al12 and Nasir et al28 showed that the most common 
Aspergillus species was Aspergillus fumigatus 
followed by Aspergillus niger, Aspergillus flavus and 
Aspergillus terreus which was parallal with the current 
study. In the study conducted by Bitew et al19 from 
Ethiopia found Aspergillus niger as the commonest 
isolated species. Iqbal et al29 found Aspergillus flavus 
(47.2%) as most common Aspergillus species. The 
wide variation in the species distribution of Aspergillus 
might be due to the differences in climatic conditions, 
(temperature and humidity) which affected the growth 
of Aspergillus, season of study period, environmental 
conditions (winds, dust particles in air) of the sample 
area and predisposing conditions of the study 
population. Most studies reported that Aspergillus 
fumigatus was the major cause of pulmonary 
aspergillosis in contrast to other Aspergillus species. 
This could have been due to the ability of Aspergillus 
fumigatus to grow abundantly everywhere, produce 
tiny conidia that easily penetrate deep into the alveolar 
region and grows at 37OC there, producing pulmonary 
infection13.
 
Conclusion
The current study highlights that routine screening of 
sputum samples for the presence of Aspergillus by a 

conventional microscopy along with culture should be 
done. There was a growing realization during the 
conduct of the study that Aspergillus species may also 
play a role in the deterioration of pulmonary diseases 
and exacerbations in individuals lacking classical risk 
factors. Fungal pathogens should be investigated in all 
presumptive pulmonary tuberculosis cases to avoid 
misdiagnosis, unnecessary use of antibacterial 
chemotherapy, delayed antifungal intervention and 
unwarranted morbidity and mortality.
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Comparison of Phenotypic Methods for Detection of Aspergillus species among 
Clinically Suspected Pulmonary Tuberculosis Cases

Abstract
Background: Pulmonary Aspergillosis has shown a significant rise in recent years, so its early diagnosis 
and laboratory detection is essential. Phenotypic methods such as, microscopy and culture remain 
widespread and essential tools for diagnosis of Aspergillus infection. Objective: The objective of the study 
was to compare phenotypic methods, such as microscopy and culture for detection of Aspergillus species 
from sputum samples of clinically suspected pulmonary tuberculosis cases. Methodology: This 
cross-sectional study was conducted from January 2021 to December 2021 in the Department of 
Microbiology of Sir Salimullah Medical College, Dhaka. A total of 176 sputum samples were collected from 
clinically suspected pulmonary tuberculosis patients. Mycobacterium tuberculosis was detected by 
GeneXpert from the sputum sample. Aspergillus was identified by KOH mount microscopy and culture on 
Sabouraud’s chloramphenicol agar media with gentamicin. Species identification of Aspergillus was done by 
colony characteristics and lactophenol cotton blue staining using direct microscopy. Results: In this study, 
out of 176 sputum samples, Mycobacterium tuberculosis was detected by Gene Xpert in 28(15.91%) sputum 
samples. 24(13.64%) Aspergillus species were detected by culture and 20(11.36%) were detected by 
microscopy. Aspergillus fumigatus 12(50%) was the commonest isolated species, followed by Aspergillus 
niger 7(29.17%).  Conclusion: Morphological identification systems, such as traditional culture methods 
and direct microscopic examination, have been always played a dominant role in Aspergillus identification. 

Keywords: Pulmonary aspergillosis; Mycobacterium tuberculosis; phenotypic methods
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Introduction
In developing nations, Aspergillus infections are 
becoming more common in immunocompetent hosts. 
These infections typically occur in the presence of 
other pulmonary and systemic abnormalities such 
fibrotic lung disease, suppurative infections, 
pre-existing cavities, bullas, or cyst1. It can also cause 
acute pneumonia in immunocompetent hosts which is 

invariably fatal2.
Pulmonary tuberculosis remains the most important 
cause of subacute and chronic respiratory morbidity 
which most often leaves behind a scarred pulmonary 
parenchyma. It provides sufficient oxygen and 
necrotizing tissue to facilitate the growth of many 
microorganisms, including Aspergillus species3. More 
than 95.0% of pulmonary tuberculosis cases have been 
documented in developing countries where there is 
limited diagnostic and therapeutic equipment4. 
Respiratory tract aspergillosis has symptoms and 
radiological features similar to tuberculosis, which can 
cause it to be mistakenly identified and treated as 
tuberculosis. Fungal infections are more likely to occur 
as a result of long-term tuberculosis therapy, such as 

the long-term use of antibiotics, which depress the 
immune system and increases the opportunity of 
infections. Fungal infection can occur in the early 
stage of tuberculosis, but doctors usually prescribe 
only anti-TB drugs that make it difficult for patients to 
get well due to coexistence of fungal infections5.
Human immunodeficiency virus infection, 
uncontrolled diabetes mellitus, cancer, recent 
corticosteroid therapy, immunosuppressive drugs, 
chemotherapy, and solid organ transplantation or 
thoracic surgery are well recognized risk factors for 
aspergillosis6. The co-infection of Mycobacterium 
tuberculosis with pulmonary aspergillosis may 
influence the course of treatment and may show more 
complications. The combined Aspergillus coinfection 
rate among patients with pulmonary tuberculosis is 
15.4% in Asia and Africa7. There is an estimated 
prevalence of 3 million cases of chronic pulmonary 
aspergillosis worldwide of which 1.2 million are 
thought to represent complications of pulmonary 
tuberculosis8.
Aspergillus species are the most frequent cause of 
invasive mold infections. Although over 180 species 
are found within the genus, three species such as 
Aspergillus flavus, Aspergillus fumigatus, and 
Aspergillus terreus, account for most cases of invasive 
aspergillosis (IA), with Aspergillus nidulans, 
Aspergillus niger, and Aspergillus ustus being rare 
causes of IA9. The ability to distinguish between the 
various clinically relevant Aspergillus species may 
have diagnostic value, as certain species are associated 
with higher mortality and increased virulence and vary 
in their resistance to antifungal therapy.
The diagnosis of pulmonary aspergillosis often poses a 
difficult diagnostic challenge due to the signs and 
symptoms in most cases of aspergillosis being 
non-specific and radiological findings are of little 
diagnostic help. Conventional diagnosis of Aspergillus 
infection relies on the identification of pathogens 
utilizing morphological characteristics specific to 
genus and species. Despite recent advances in the 
molecular diagnosis of Aspergillus, direct microscopy 
remains an essential tool for both detection of the 
organisms in the sample, and identification of the 
growth in culture to the species level10. Confirmation 
of microscopic findings by culture is always desirable 
and, in most cases it is essential for definitive 
identification of the pathogen. Culture needs repeated 
isolation of the same Aspergillus species as part of the 
differentiation between colonization and infection11. 
Antigen assays such as the galactomannan and glucan 

detection system are frequently used, yet these tests 
are costly and vary in sensitivity and specificity 
depending on the patient population involved12.
Due to the significance of Aspergillus species and their 
association with pulmonary tuberculosis, as well as 
lack of comprehensive research about detection of 
Aspergillus in Bangladesh, this study was conducted to 
compare phenotypic methods, such as microscopy and 
culture for detection of Aspergillus species from 
sputum samples from patients with suspected 
pulmonary tuberculosis.

Methodology
Study Settings and Population: This cross-sectional 
descriptive study was conducted over a period of 12 
months from January 2021 to December 2021 in the 
Department of Microbiology at Sir Salimullah Medical 
College, Dhaka, Bangladesh. A questionnaire and a 
check list were the tools of data collection. The study 
protocol was approved by protocol approval 
committee of the Ethical Review Committee of Sir 
Salimullah Medical College and Mitford Hospital, 
Dhaka, Bangladesh. Individuals who presented with 
clinical symptoms of pulmonary tuberculosis were 
included in the study. Apparently healthy individuals 
without any clinical symptoms of pulmonary 
tuberculosis or who with HIV seropositive results, 
history of diabetes mellitus, patient on 
immunosuppressive drug and patient who had current 
treatment with any antifungal drugs were excluded.
Specimen collection: Early morning sputum was 
collected following standard procedure from the 
patients attending the department of Microbiology of 
Sir Salimullah Medical College for examination of 
sputum samples for Gene Xpert14.
Laboratory Procedures
Identification of Mycobacterium tuberculosis by 
Gene Xpert: Only 1st sputum sample was subjected 
to Gene Xpert. Gene Xpert MTB/RIF assay is a 
nucleic acid amplification (NAA) test which identify 
DNA of Mycobacterium Tuberculosis complex 
(MTBC) and resistance to rifampicin (i.e.mutation of 
the rpo B gene) in less than 2 hours. This system 
integrates and automates sample processing, nucleic 
acid amplification and detection of target sequences. 
Interpretations were MTB detected with rifampicin 
sensitive, MTB detected without rifampicin resistant 
and MTB not detected.
Detection of Aspergillus species: ATCC strains of 
Aspergillus could not be collected, therefore 
Aspergillus fumigatus obtained from BSMMU was 

taken and considered as control strain.
Direct Microscopic Examination: Consecutive three 
early morning sputum samples were taken for 
microscopic examination. KOH mount procedure was 
done following standard procedure15. Hyaline, septate 
hyphae, 3 to 5 µm in diameter with characteristic 
dichotomous branching and an irregular outline, was 
recorded as positive in direct microscopy.
Culture of the Specimen: Consecutive three early 
morning sputum samples were taken for culture. Prior 
to inoculation, the medium was warmed to room 
temperature and the agar surface dried. All collected 
specimens were primarily cultured in Sabouraud’s 
chloramphenicol agar with gentamicin in screw capped 
test tube and also in petridish. The culture tubes were 
incubated at 37OC, evaluated daily for fungal growth. 
Test tubes that have no growth at the 4th week was 
taken as negative and disposed appropriately. The cap 
of the test tube was partially unscrewed to ensure 
oxygen availability16. Identification of Aspergillus 
species by colony morphology. Fungi growth on 
cultures were identified by morphologic characteristics 
using both macroscopic and microscopic features such 
as colony growth rate, color of the colony on surface 
and reverse, elevation, texture and colony size were 
captured16.
Lactophenol Cotton Blue Staining: A clean glass 
slide was taken, and a drop of LPCB stain was put on 
it. A small fragment of a colony (cottony, woolly, or 
powdery) picked from the midpoint of the culture was 
placed on it and covered with a clean coverslip. Using 
10x and 40x magnifications of the microscope, 
characteristics including conidial heads, color, size, 
length, vesicles form, arrangement of phialides, and 
the type of hyphae were recorded17.
Statistical Analysis: Informed written consent was 
taken from each patient. Before collecting specimen, 
each patient was interviewed and relevant information 
was recorded systematically in a pre-designed standard 
data sheet. In analysis of results, the data obtained 
were entered in Microsoft Excel sheet. Chi-square was 
used to determine the association between two 
categorical variables. Values of p ≤0.05 at 90.0% 
interval were considered statistically significant.
Ethical Clearance: All procedures of the present 
study were carried out in accordance with the 
principles for human investigations (i.e., Helsinki 
Declaration 2013) and also with the ethical guidelines 
of the Institutional research ethics. Formal ethics 
approval was granted by the local ethics committee. 
Participants in the study were informed about the 

procedure and purpose of the study and confidentiality 
of information provided. All participants consented 
willingly to be a part of the study during the data 
collection periods. All data were collected 
anonymously and were analyzed using the coding 
system.

Results
The present study was conducted on a total 176 
suspected patients of pulmonary tuberculosis and three 
morning sputum were collected from them. Table 1 
showed identification of Mycobacterium tuberculosis 
by Gene Xpert. Out of 176 sputum samples, 
28(15.91%) were positive by Gene Xpert.

Detection of Aspergillus by KOH mount microscopy 
and culture showed that out of 176 samples, 
20(11.36%) Aspergillus were identified by KOH 
mount microscopy and, 24(13.64%) were isolated by 
culture. No significant difference was found among 
two detection method (Table 2).

Comparison of culture with microscopy in detection of 
Aspergillus species from sputum showed that out of 24 
culture positive Aspergillus, 20 were positive by KOH 
microscopy. In culture negative sputum samples, no 
Aspergillus was detected in microscopy.152 sputum 
was found negative by both diagnostic tests. Culture 
yielded more detection of Aspergillus species (Table 3).

 

Table 4 showed distribution of Aspergillus species 
among total isolated Aspergillus. Out of 24 Aspergillus 
species, Aspergillus fumigatus was the commonest 
isolated species while Aspergillus terreus 1(4.2%) was 
the least common species.

Discussion
The burden of pulmonary Aspergillus infection is 
increasing and often misdiagnosed as pulmonary 
tuberculosis in developing countries where the 
prevalence of pulmonary tuberculosis is high19. As 
these patients present with non-specific clinical and 
radiological findings, an early microbiological 
diagnosis is essential to prevent its dissemination.
The number of Mycobacterium tuberculosis cases 
detected by GeneXpert in this investigation was 
28(15.9%), which is approximately identical to the 
number of cases detected by GeneXpert in an Indian 
study by Verma et al20 from 125 clinically suspected 
TB cases. 67(67.0%) MTB cases were discovered in a 
study by Jahan et al21 from Bangladesh, which was 
undertaken in the same institution as the current study. 
A declining rate of pulmonary tuberculosis was 
emphasized by two separate investigations from the 
same institution. Study conducted by Helb et al22 
showed that 62 (58%) Mycobacterium tuberculosis 
was detected out of 107 clinical sputum samples. 
Haider et al23 from Malaysia showed that out of 125 
sputum samples Gene Xpert could detect tuberculosis 
from only 8(6.4%) samples. These variations might be 
due to geographical variation and difference in case 
selection. Also, environment of Malayasia is different 
from Bangladesh. Possibly Gene Xpert MTB/RIF 
assay made dramatic improvements for the rapid 
detection of Mycobacterium tuberculosis, which offers 
promising advancements in TB control initiatives in 
Bangladesh.
In the present study, out of 176 suspected TB patient, 
20(11.36%) was detected as Aspergillus species by 
direct microscopic examination. Study conducted by 
Sharma et al24 from India found 20(13%) samples 
positive by KOH mount microscopy. Examination of 

sputum by Mwaura et al25 revealed that 37.8% samples 
were positive by direct microscopic examination. 
Present research work excluded patients from study 
who had diabetes mellitus, human immunodeficiency 
virus infection or who were taking immunosuppressive 
agent, which might have reflected in lower detection 
rate of Aspergillus species. These observations had 
demonstrated the diagnostic importance of direct 
microscopy of sputum samples.
Current study revealed that 24 (13.64%) Aspergillus 
was detected by culture in Sabouraud ‘s 
chloramphenicol agar with gentamicin which was 
comparable with the study by Kurhade et al26 where 
they observed 16.0% of respiratory specimens were 
culture positive for Aspergillus. Similar observations 
were found by the study of Sharma et al24 who found 
17(11.0%) culture positive Aspergillus species from 
sputum samples. Prabha et al27 from India found 
13(15.0%) culture positive cases from sputum sample.
In the present study, Aspergillus fumigatus 12(50.0%) 
had been reported as the most common species 
isolated from sputum sample and was responsible for 
most cases of aspergillosis followed by Aspergillus 
niger 7(29.2%), Aspergillus flavus in 4(16.7%) and 
Aspergillus terreus in 1(4.2%). The study of Sani et 
al12 and Nasir et al28 showed that the most common 
Aspergillus species was Aspergillus fumigatus 
followed by Aspergillus niger, Aspergillus flavus and 
Aspergillus terreus which was parallal with the current 
study. In the study conducted by Bitew et al19 from 
Ethiopia found Aspergillus niger as the commonest 
isolated species. Iqbal et al29 found Aspergillus flavus 
(47.2%) as most common Aspergillus species. The 
wide variation in the species distribution of Aspergillus 
might be due to the differences in climatic conditions, 
(temperature and humidity) which affected the growth 
of Aspergillus, season of study period, environmental 
conditions (winds, dust particles in air) of the sample 
area and predisposing conditions of the study 
population. Most studies reported that Aspergillus 
fumigatus was the major cause of pulmonary 
aspergillosis in contrast to other Aspergillus species. 
This could have been due to the ability of Aspergillus 
fumigatus to grow abundantly everywhere, produce 
tiny conidia that easily penetrate deep into the alveolar 
region and grows at 37OC there, producing pulmonary 
infection13.
 
Conclusion
The current study highlights that routine screening of 
sputum samples for the presence of Aspergillus by a 

conventional microscopy along with culture should be 
done. There was a growing realization during the 
conduct of the study that Aspergillus species may also 
play a role in the deterioration of pulmonary diseases 
and exacerbations in individuals lacking classical risk 
factors. Fungal pathogens should be investigated in all 
presumptive pulmonary tuberculosis cases to avoid 
misdiagnosis, unnecessary use of antibacterial 
chemotherapy, delayed antifungal intervention and 
unwarranted morbidity and mortality.
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Introduction
In developing nations, Aspergillus infections are 
becoming more common in immunocompetent hosts. 
These infections typically occur in the presence of 
other pulmonary and systemic abnormalities such 
fibrotic lung disease, suppurative infections, 
pre-existing cavities, bullas, or cyst1. It can also cause 
acute pneumonia in immunocompetent hosts which is 

invariably fatal2.
Pulmonary tuberculosis remains the most important 
cause of subacute and chronic respiratory morbidity 
which most often leaves behind a scarred pulmonary 
parenchyma. It provides sufficient oxygen and 
necrotizing tissue to facilitate the growth of many 
microorganisms, including Aspergillus species3. More 
than 95.0% of pulmonary tuberculosis cases have been 
documented in developing countries where there is 
limited diagnostic and therapeutic equipment4. 
Respiratory tract aspergillosis has symptoms and 
radiological features similar to tuberculosis, which can 
cause it to be mistakenly identified and treated as 
tuberculosis. Fungal infections are more likely to occur 
as a result of long-term tuberculosis therapy, such as 

the long-term use of antibiotics, which depress the 
immune system and increases the opportunity of 
infections. Fungal infection can occur in the early 
stage of tuberculosis, but doctors usually prescribe 
only anti-TB drugs that make it difficult for patients to 
get well due to coexistence of fungal infections5.
Human immunodeficiency virus infection, 
uncontrolled diabetes mellitus, cancer, recent 
corticosteroid therapy, immunosuppressive drugs, 
chemotherapy, and solid organ transplantation or 
thoracic surgery are well recognized risk factors for 
aspergillosis6. The co-infection of Mycobacterium 
tuberculosis with pulmonary aspergillosis may 
influence the course of treatment and may show more 
complications. The combined Aspergillus coinfection 
rate among patients with pulmonary tuberculosis is 
15.4% in Asia and Africa7. There is an estimated 
prevalence of 3 million cases of chronic pulmonary 
aspergillosis worldwide of which 1.2 million are 
thought to represent complications of pulmonary 
tuberculosis8.
Aspergillus species are the most frequent cause of 
invasive mold infections. Although over 180 species 
are found within the genus, three species such as 
Aspergillus flavus, Aspergillus fumigatus, and 
Aspergillus terreus, account for most cases of invasive 
aspergillosis (IA), with Aspergillus nidulans, 
Aspergillus niger, and Aspergillus ustus being rare 
causes of IA9. The ability to distinguish between the 
various clinically relevant Aspergillus species may 
have diagnostic value, as certain species are associated 
with higher mortality and increased virulence and vary 
in their resistance to antifungal therapy.
The diagnosis of pulmonary aspergillosis often poses a 
difficult diagnostic challenge due to the signs and 
symptoms in most cases of aspergillosis being 
non-specific and radiological findings are of little 
diagnostic help. Conventional diagnosis of Aspergillus 
infection relies on the identification of pathogens 
utilizing morphological characteristics specific to 
genus and species. Despite recent advances in the 
molecular diagnosis of Aspergillus, direct microscopy 
remains an essential tool for both detection of the 
organisms in the sample, and identification of the 
growth in culture to the species level10. Confirmation 
of microscopic findings by culture is always desirable 
and, in most cases it is essential for definitive 
identification of the pathogen. Culture needs repeated 
isolation of the same Aspergillus species as part of the 
differentiation between colonization and infection11. 
Antigen assays such as the galactomannan and glucan 

detection system are frequently used, yet these tests 
are costly and vary in sensitivity and specificity 
depending on the patient population involved12.
Due to the significance of Aspergillus species and their 
association with pulmonary tuberculosis, as well as 
lack of comprehensive research about detection of 
Aspergillus in Bangladesh, this study was conducted to 
compare phenotypic methods, such as microscopy and 
culture for detection of Aspergillus species from 
sputum samples from patients with suspected 
pulmonary tuberculosis.

Methodology
Study Settings and Population: This cross-sectional 
descriptive study was conducted over a period of 12 
months from January 2021 to December 2021 in the 
Department of Microbiology at Sir Salimullah Medical 
College, Dhaka, Bangladesh. A questionnaire and a 
check list were the tools of data collection. The study 
protocol was approved by protocol approval 
committee of the Ethical Review Committee of Sir 
Salimullah Medical College and Mitford Hospital, 
Dhaka, Bangladesh. Individuals who presented with 
clinical symptoms of pulmonary tuberculosis were 
included in the study. Apparently healthy individuals 
without any clinical symptoms of pulmonary 
tuberculosis or who with HIV seropositive results, 
history of diabetes mellitus, patient on 
immunosuppressive drug and patient who had current 
treatment with any antifungal drugs were excluded.
Specimen collection: Early morning sputum was 
collected following standard procedure from the 
patients attending the department of Microbiology of 
Sir Salimullah Medical College for examination of 
sputum samples for Gene Xpert14.
Laboratory Procedures
Identification of Mycobacterium tuberculosis by 
Gene Xpert: Only 1st sputum sample was subjected 
to Gene Xpert. Gene Xpert MTB/RIF assay is a 
nucleic acid amplification (NAA) test which identify 
DNA of Mycobacterium Tuberculosis complex 
(MTBC) and resistance to rifampicin (i.e.mutation of 
the rpo B gene) in less than 2 hours. This system 
integrates and automates sample processing, nucleic 
acid amplification and detection of target sequences. 
Interpretations were MTB detected with rifampicin 
sensitive, MTB detected without rifampicin resistant 
and MTB not detected.
Detection of Aspergillus species: ATCC strains of 
Aspergillus could not be collected, therefore 
Aspergillus fumigatus obtained from BSMMU was 

taken and considered as control strain.
Direct Microscopic Examination: Consecutive three 
early morning sputum samples were taken for 
microscopic examination. KOH mount procedure was 
done following standard procedure15. Hyaline, septate 
hyphae, 3 to 5 µm in diameter with characteristic 
dichotomous branching and an irregular outline, was 
recorded as positive in direct microscopy.
Culture of the Specimen: Consecutive three early 
morning sputum samples were taken for culture. Prior 
to inoculation, the medium was warmed to room 
temperature and the agar surface dried. All collected 
specimens were primarily cultured in Sabouraud’s 
chloramphenicol agar with gentamicin in screw capped 
test tube and also in petridish. The culture tubes were 
incubated at 37OC, evaluated daily for fungal growth. 
Test tubes that have no growth at the 4th week was 
taken as negative and disposed appropriately. The cap 
of the test tube was partially unscrewed to ensure 
oxygen availability16. Identification of Aspergillus 
species by colony morphology. Fungi growth on 
cultures were identified by morphologic characteristics 
using both macroscopic and microscopic features such 
as colony growth rate, color of the colony on surface 
and reverse, elevation, texture and colony size were 
captured16.
Lactophenol Cotton Blue Staining: A clean glass 
slide was taken, and a drop of LPCB stain was put on 
it. A small fragment of a colony (cottony, woolly, or 
powdery) picked from the midpoint of the culture was 
placed on it and covered with a clean coverslip. Using 
10x and 40x magnifications of the microscope, 
characteristics including conidial heads, color, size, 
length, vesicles form, arrangement of phialides, and 
the type of hyphae were recorded17.
Statistical Analysis: Informed written consent was 
taken from each patient. Before collecting specimen, 
each patient was interviewed and relevant information 
was recorded systematically in a pre-designed standard 
data sheet. In analysis of results, the data obtained 
were entered in Microsoft Excel sheet. Chi-square was 
used to determine the association between two 
categorical variables. Values of p ≤0.05 at 90.0% 
interval were considered statistically significant.
Ethical Clearance: All procedures of the present 
study were carried out in accordance with the 
principles for human investigations (i.e., Helsinki 
Declaration 2013) and also with the ethical guidelines 
of the Institutional research ethics. Formal ethics 
approval was granted by the local ethics committee. 
Participants in the study were informed about the 

procedure and purpose of the study and confidentiality 
of information provided. All participants consented 
willingly to be a part of the study during the data 
collection periods. All data were collected 
anonymously and were analyzed using the coding 
system.

Results
The present study was conducted on a total 176 
suspected patients of pulmonary tuberculosis and three 
morning sputum were collected from them. Table 1 
showed identification of Mycobacterium tuberculosis 
by Gene Xpert. Out of 176 sputum samples, 
28(15.91%) were positive by Gene Xpert.

Detection of Aspergillus by KOH mount microscopy 
and culture showed that out of 176 samples, 
20(11.36%) Aspergillus were identified by KOH 
mount microscopy and, 24(13.64%) were isolated by 
culture. No significant difference was found among 
two detection method (Table 2).

Comparison of culture with microscopy in detection of 
Aspergillus species from sputum showed that out of 24 
culture positive Aspergillus, 20 were positive by KOH 
microscopy. In culture negative sputum samples, no 
Aspergillus was detected in microscopy.152 sputum 
was found negative by both diagnostic tests. Culture 
yielded more detection of Aspergillus species (Table 3).

 

Table 4 showed distribution of Aspergillus species 
among total isolated Aspergillus. Out of 24 Aspergillus 
species, Aspergillus fumigatus was the commonest 
isolated species while Aspergillus terreus 1(4.2%) was 
the least common species.

Discussion
The burden of pulmonary Aspergillus infection is 
increasing and often misdiagnosed as pulmonary 
tuberculosis in developing countries where the 
prevalence of pulmonary tuberculosis is high19. As 
these patients present with non-specific clinical and 
radiological findings, an early microbiological 
diagnosis is essential to prevent its dissemination.
The number of Mycobacterium tuberculosis cases 
detected by GeneXpert in this investigation was 
28(15.9%), which is approximately identical to the 
number of cases detected by GeneXpert in an Indian 
study by Verma et al20 from 125 clinically suspected 
TB cases. 67(67.0%) MTB cases were discovered in a 
study by Jahan et al21 from Bangladesh, which was 
undertaken in the same institution as the current study. 
A declining rate of pulmonary tuberculosis was 
emphasized by two separate investigations from the 
same institution. Study conducted by Helb et al22 
showed that 62 (58%) Mycobacterium tuberculosis 
was detected out of 107 clinical sputum samples. 
Haider et al23 from Malaysia showed that out of 125 
sputum samples Gene Xpert could detect tuberculosis 
from only 8(6.4%) samples. These variations might be 
due to geographical variation and difference in case 
selection. Also, environment of Malayasia is different 
from Bangladesh. Possibly Gene Xpert MTB/RIF 
assay made dramatic improvements for the rapid 
detection of Mycobacterium tuberculosis, which offers 
promising advancements in TB control initiatives in 
Bangladesh.
In the present study, out of 176 suspected TB patient, 
20(11.36%) was detected as Aspergillus species by 
direct microscopic examination. Study conducted by 
Sharma et al24 from India found 20(13%) samples 
positive by KOH mount microscopy. Examination of 

sputum by Mwaura et al25 revealed that 37.8% samples 
were positive by direct microscopic examination. 
Present research work excluded patients from study 
who had diabetes mellitus, human immunodeficiency 
virus infection or who were taking immunosuppressive 
agent, which might have reflected in lower detection 
rate of Aspergillus species. These observations had 
demonstrated the diagnostic importance of direct 
microscopy of sputum samples.
Current study revealed that 24 (13.64%) Aspergillus 
was detected by culture in Sabouraud ‘s 
chloramphenicol agar with gentamicin which was 
comparable with the study by Kurhade et al26 where 
they observed 16.0% of respiratory specimens were 
culture positive for Aspergillus. Similar observations 
were found by the study of Sharma et al24 who found 
17(11.0%) culture positive Aspergillus species from 
sputum samples. Prabha et al27 from India found 
13(15.0%) culture positive cases from sputum sample.
In the present study, Aspergillus fumigatus 12(50.0%) 
had been reported as the most common species 
isolated from sputum sample and was responsible for 
most cases of aspergillosis followed by Aspergillus 
niger 7(29.2%), Aspergillus flavus in 4(16.7%) and 
Aspergillus terreus in 1(4.2%). The study of Sani et 
al12 and Nasir et al28 showed that the most common 
Aspergillus species was Aspergillus fumigatus 
followed by Aspergillus niger, Aspergillus flavus and 
Aspergillus terreus which was parallal with the current 
study. In the study conducted by Bitew et al19 from 
Ethiopia found Aspergillus niger as the commonest 
isolated species. Iqbal et al29 found Aspergillus flavus 
(47.2%) as most common Aspergillus species. The 
wide variation in the species distribution of Aspergillus 
might be due to the differences in climatic conditions, 
(temperature and humidity) which affected the growth 
of Aspergillus, season of study period, environmental 
conditions (winds, dust particles in air) of the sample 
area and predisposing conditions of the study 
population. Most studies reported that Aspergillus 
fumigatus was the major cause of pulmonary 
aspergillosis in contrast to other Aspergillus species. 
This could have been due to the ability of Aspergillus 
fumigatus to grow abundantly everywhere, produce 
tiny conidia that easily penetrate deep into the alveolar 
region and grows at 37OC there, producing pulmonary 
infection13.
 
Conclusion
The current study highlights that routine screening of 
sputum samples for the presence of Aspergillus by a 

conventional microscopy along with culture should be 
done. There was a growing realization during the 
conduct of the study that Aspergillus species may also 
play a role in the deterioration of pulmonary diseases 
and exacerbations in individuals lacking classical risk 
factors. Fungal pathogens should be investigated in all 
presumptive pulmonary tuberculosis cases to avoid 
misdiagnosis, unnecessary use of antibacterial 
chemotherapy, delayed antifungal intervention and 
unwarranted morbidity and mortality.
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Frequency
28
148
176

Percent
15.9
84.1
100.0

Table 1: Identification of Mycobacterium tuberculosis by 
GeneXpert (n=176)
Gene Xpert
MTB Detected
MTB not detected
Total

Positive
24(13.64)
20(11.36)

Negative
152(86.36)  
156(88.64)

P value
>0 .05

Table 2: Detection of Aspergillus species by different 
phenotypic methods (n=176)

Note: Chi-square test was done to analyze the data. p <0.05=significant.

Methods
Culture
Microscopy

Positive
20
4
24

Negative
0

152
152

Culture Total

20(11.7%)
156 (88.6%)
176(100.0%)

Table 3: Comparison of Culture and Microscopy for 
Detection of Aspergillus from Sputum (n=176)

Note: Culture is regarded as gold standard18

Microscopy

Positive
Negative 
Total



Introduction
In developing nations, Aspergillus infections are 
becoming more common in immunocompetent hosts. 
These infections typically occur in the presence of 
other pulmonary and systemic abnormalities such 
fibrotic lung disease, suppurative infections, 
pre-existing cavities, bullas, or cyst1. It can also cause 
acute pneumonia in immunocompetent hosts which is 

invariably fatal2.
Pulmonary tuberculosis remains the most important 
cause of subacute and chronic respiratory morbidity 
which most often leaves behind a scarred pulmonary 
parenchyma. It provides sufficient oxygen and 
necrotizing tissue to facilitate the growth of many 
microorganisms, including Aspergillus species3. More 
than 95.0% of pulmonary tuberculosis cases have been 
documented in developing countries where there is 
limited diagnostic and therapeutic equipment4. 
Respiratory tract aspergillosis has symptoms and 
radiological features similar to tuberculosis, which can 
cause it to be mistakenly identified and treated as 
tuberculosis. Fungal infections are more likely to occur 
as a result of long-term tuberculosis therapy, such as 

the long-term use of antibiotics, which depress the 
immune system and increases the opportunity of 
infections. Fungal infection can occur in the early 
stage of tuberculosis, but doctors usually prescribe 
only anti-TB drugs that make it difficult for patients to 
get well due to coexistence of fungal infections5.
Human immunodeficiency virus infection, 
uncontrolled diabetes mellitus, cancer, recent 
corticosteroid therapy, immunosuppressive drugs, 
chemotherapy, and solid organ transplantation or 
thoracic surgery are well recognized risk factors for 
aspergillosis6. The co-infection of Mycobacterium 
tuberculosis with pulmonary aspergillosis may 
influence the course of treatment and may show more 
complications. The combined Aspergillus coinfection 
rate among patients with pulmonary tuberculosis is 
15.4% in Asia and Africa7. There is an estimated 
prevalence of 3 million cases of chronic pulmonary 
aspergillosis worldwide of which 1.2 million are 
thought to represent complications of pulmonary 
tuberculosis8.
Aspergillus species are the most frequent cause of 
invasive mold infections. Although over 180 species 
are found within the genus, three species such as 
Aspergillus flavus, Aspergillus fumigatus, and 
Aspergillus terreus, account for most cases of invasive 
aspergillosis (IA), with Aspergillus nidulans, 
Aspergillus niger, and Aspergillus ustus being rare 
causes of IA9. The ability to distinguish between the 
various clinically relevant Aspergillus species may 
have diagnostic value, as certain species are associated 
with higher mortality and increased virulence and vary 
in their resistance to antifungal therapy.
The diagnosis of pulmonary aspergillosis often poses a 
difficult diagnostic challenge due to the signs and 
symptoms in most cases of aspergillosis being 
non-specific and radiological findings are of little 
diagnostic help. Conventional diagnosis of Aspergillus 
infection relies on the identification of pathogens 
utilizing morphological characteristics specific to 
genus and species. Despite recent advances in the 
molecular diagnosis of Aspergillus, direct microscopy 
remains an essential tool for both detection of the 
organisms in the sample, and identification of the 
growth in culture to the species level10. Confirmation 
of microscopic findings by culture is always desirable 
and, in most cases it is essential for definitive 
identification of the pathogen. Culture needs repeated 
isolation of the same Aspergillus species as part of the 
differentiation between colonization and infection11. 
Antigen assays such as the galactomannan and glucan 

detection system are frequently used, yet these tests 
are costly and vary in sensitivity and specificity 
depending on the patient population involved12.
Due to the significance of Aspergillus species and their 
association with pulmonary tuberculosis, as well as 
lack of comprehensive research about detection of 
Aspergillus in Bangladesh, this study was conducted to 
compare phenotypic methods, such as microscopy and 
culture for detection of Aspergillus species from 
sputum samples from patients with suspected 
pulmonary tuberculosis.

Methodology
Study Settings and Population: This cross-sectional 
descriptive study was conducted over a period of 12 
months from January 2021 to December 2021 in the 
Department of Microbiology at Sir Salimullah Medical 
College, Dhaka, Bangladesh. A questionnaire and a 
check list were the tools of data collection. The study 
protocol was approved by protocol approval 
committee of the Ethical Review Committee of Sir 
Salimullah Medical College and Mitford Hospital, 
Dhaka, Bangladesh. Individuals who presented with 
clinical symptoms of pulmonary tuberculosis were 
included in the study. Apparently healthy individuals 
without any clinical symptoms of pulmonary 
tuberculosis or who with HIV seropositive results, 
history of diabetes mellitus, patient on 
immunosuppressive drug and patient who had current 
treatment with any antifungal drugs were excluded.
Specimen collection: Early morning sputum was 
collected following standard procedure from the 
patients attending the department of Microbiology of 
Sir Salimullah Medical College for examination of 
sputum samples for Gene Xpert14.
Laboratory Procedures
Identification of Mycobacterium tuberculosis by 
Gene Xpert: Only 1st sputum sample was subjected 
to Gene Xpert. Gene Xpert MTB/RIF assay is a 
nucleic acid amplification (NAA) test which identify 
DNA of Mycobacterium Tuberculosis complex 
(MTBC) and resistance to rifampicin (i.e.mutation of 
the rpo B gene) in less than 2 hours. This system 
integrates and automates sample processing, nucleic 
acid amplification and detection of target sequences. 
Interpretations were MTB detected with rifampicin 
sensitive, MTB detected without rifampicin resistant 
and MTB not detected.
Detection of Aspergillus species: ATCC strains of 
Aspergillus could not be collected, therefore 
Aspergillus fumigatus obtained from BSMMU was 

taken and considered as control strain.
Direct Microscopic Examination: Consecutive three 
early morning sputum samples were taken for 
microscopic examination. KOH mount procedure was 
done following standard procedure15. Hyaline, septate 
hyphae, 3 to 5 µm in diameter with characteristic 
dichotomous branching and an irregular outline, was 
recorded as positive in direct microscopy.
Culture of the Specimen: Consecutive three early 
morning sputum samples were taken for culture. Prior 
to inoculation, the medium was warmed to room 
temperature and the agar surface dried. All collected 
specimens were primarily cultured in Sabouraud’s 
chloramphenicol agar with gentamicin in screw capped 
test tube and also in petridish. The culture tubes were 
incubated at 37OC, evaluated daily for fungal growth. 
Test tubes that have no growth at the 4th week was 
taken as negative and disposed appropriately. The cap 
of the test tube was partially unscrewed to ensure 
oxygen availability16. Identification of Aspergillus 
species by colony morphology. Fungi growth on 
cultures were identified by morphologic characteristics 
using both macroscopic and microscopic features such 
as colony growth rate, color of the colony on surface 
and reverse, elevation, texture and colony size were 
captured16.
Lactophenol Cotton Blue Staining: A clean glass 
slide was taken, and a drop of LPCB stain was put on 
it. A small fragment of a colony (cottony, woolly, or 
powdery) picked from the midpoint of the culture was 
placed on it and covered with a clean coverslip. Using 
10x and 40x magnifications of the microscope, 
characteristics including conidial heads, color, size, 
length, vesicles form, arrangement of phialides, and 
the type of hyphae were recorded17.
Statistical Analysis: Informed written consent was 
taken from each patient. Before collecting specimen, 
each patient was interviewed and relevant information 
was recorded systematically in a pre-designed standard 
data sheet. In analysis of results, the data obtained 
were entered in Microsoft Excel sheet. Chi-square was 
used to determine the association between two 
categorical variables. Values of p ≤0.05 at 90.0% 
interval were considered statistically significant.
Ethical Clearance: All procedures of the present 
study were carried out in accordance with the 
principles for human investigations (i.e., Helsinki 
Declaration 2013) and also with the ethical guidelines 
of the Institutional research ethics. Formal ethics 
approval was granted by the local ethics committee. 
Participants in the study were informed about the 

procedure and purpose of the study and confidentiality 
of information provided. All participants consented 
willingly to be a part of the study during the data 
collection periods. All data were collected 
anonymously and were analyzed using the coding 
system.

Results
The present study was conducted on a total 176 
suspected patients of pulmonary tuberculosis and three 
morning sputum were collected from them. Table 1 
showed identification of Mycobacterium tuberculosis 
by Gene Xpert. Out of 176 sputum samples, 
28(15.91%) were positive by Gene Xpert.

Detection of Aspergillus by KOH mount microscopy 
and culture showed that out of 176 samples, 
20(11.36%) Aspergillus were identified by KOH 
mount microscopy and, 24(13.64%) were isolated by 
culture. No significant difference was found among 
two detection method (Table 2).

Comparison of culture with microscopy in detection of 
Aspergillus species from sputum showed that out of 24 
culture positive Aspergillus, 20 were positive by KOH 
microscopy. In culture negative sputum samples, no 
Aspergillus was detected in microscopy.152 sputum 
was found negative by both diagnostic tests. Culture 
yielded more detection of Aspergillus species (Table 3).

 

Table 4 showed distribution of Aspergillus species 
among total isolated Aspergillus. Out of 24 Aspergillus 
species, Aspergillus fumigatus was the commonest 
isolated species while Aspergillus terreus 1(4.2%) was 
the least common species.

Discussion
The burden of pulmonary Aspergillus infection is 
increasing and often misdiagnosed as pulmonary 
tuberculosis in developing countries where the 
prevalence of pulmonary tuberculosis is high19. As 
these patients present with non-specific clinical and 
radiological findings, an early microbiological 
diagnosis is essential to prevent its dissemination.
The number of Mycobacterium tuberculosis cases 
detected by GeneXpert in this investigation was 
28(15.9%), which is approximately identical to the 
number of cases detected by GeneXpert in an Indian 
study by Verma et al20 from 125 clinically suspected 
TB cases. 67(67.0%) MTB cases were discovered in a 
study by Jahan et al21 from Bangladesh, which was 
undertaken in the same institution as the current study. 
A declining rate of pulmonary tuberculosis was 
emphasized by two separate investigations from the 
same institution. Study conducted by Helb et al22 
showed that 62 (58%) Mycobacterium tuberculosis 
was detected out of 107 clinical sputum samples. 
Haider et al23 from Malaysia showed that out of 125 
sputum samples Gene Xpert could detect tuberculosis 
from only 8(6.4%) samples. These variations might be 
due to geographical variation and difference in case 
selection. Also, environment of Malayasia is different 
from Bangladesh. Possibly Gene Xpert MTB/RIF 
assay made dramatic improvements for the rapid 
detection of Mycobacterium tuberculosis, which offers 
promising advancements in TB control initiatives in 
Bangladesh.
In the present study, out of 176 suspected TB patient, 
20(11.36%) was detected as Aspergillus species by 
direct microscopic examination. Study conducted by 
Sharma et al24 from India found 20(13%) samples 
positive by KOH mount microscopy. Examination of 

sputum by Mwaura et al25 revealed that 37.8% samples 
were positive by direct microscopic examination. 
Present research work excluded patients from study 
who had diabetes mellitus, human immunodeficiency 
virus infection or who were taking immunosuppressive 
agent, which might have reflected in lower detection 
rate of Aspergillus species. These observations had 
demonstrated the diagnostic importance of direct 
microscopy of sputum samples.
Current study revealed that 24 (13.64%) Aspergillus 
was detected by culture in Sabouraud ‘s 
chloramphenicol agar with gentamicin which was 
comparable with the study by Kurhade et al26 where 
they observed 16.0% of respiratory specimens were 
culture positive for Aspergillus. Similar observations 
were found by the study of Sharma et al24 who found 
17(11.0%) culture positive Aspergillus species from 
sputum samples. Prabha et al27 from India found 
13(15.0%) culture positive cases from sputum sample.
In the present study, Aspergillus fumigatus 12(50.0%) 
had been reported as the most common species 
isolated from sputum sample and was responsible for 
most cases of aspergillosis followed by Aspergillus 
niger 7(29.2%), Aspergillus flavus in 4(16.7%) and 
Aspergillus terreus in 1(4.2%). The study of Sani et 
al12 and Nasir et al28 showed that the most common 
Aspergillus species was Aspergillus fumigatus 
followed by Aspergillus niger, Aspergillus flavus and 
Aspergillus terreus which was parallal with the current 
study. In the study conducted by Bitew et al19 from 
Ethiopia found Aspergillus niger as the commonest 
isolated species. Iqbal et al29 found Aspergillus flavus 
(47.2%) as most common Aspergillus species. The 
wide variation in the species distribution of Aspergillus 
might be due to the differences in climatic conditions, 
(temperature and humidity) which affected the growth 
of Aspergillus, season of study period, environmental 
conditions (winds, dust particles in air) of the sample 
area and predisposing conditions of the study 
population. Most studies reported that Aspergillus 
fumigatus was the major cause of pulmonary 
aspergillosis in contrast to other Aspergillus species. 
This could have been due to the ability of Aspergillus 
fumigatus to grow abundantly everywhere, produce 
tiny conidia that easily penetrate deep into the alveolar 
region and grows at 37OC there, producing pulmonary 
infection13.
 
Conclusion
The current study highlights that routine screening of 
sputum samples for the presence of Aspergillus by a 

conventional microscopy along with culture should be 
done. There was a growing realization during the 
conduct of the study that Aspergillus species may also 
play a role in the deterioration of pulmonary diseases 
and exacerbations in individuals lacking classical risk 
factors. Fungal pathogens should be investigated in all 
presumptive pulmonary tuberculosis cases to avoid 
misdiagnosis, unnecessary use of antibacterial 
chemotherapy, delayed antifungal intervention and 
unwarranted morbidity and mortality.
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Frequency
12
7
4
1
24

Percent
50.0
29.2
16.7
4.2

100,0

Table 4: Distribution of Aspergillus species among Total 
Isolated Aspergillus (n=24).
Aspergillus species
A. fumigatus
A. niger
A. flavus
A. terreus
Total                                                    



Introduction
In developing nations, Aspergillus infections are 
becoming more common in immunocompetent hosts. 
These infections typically occur in the presence of 
other pulmonary and systemic abnormalities such 
fibrotic lung disease, suppurative infections, 
pre-existing cavities, bullas, or cyst1. It can also cause 
acute pneumonia in immunocompetent hosts which is 

invariably fatal2.
Pulmonary tuberculosis remains the most important 
cause of subacute and chronic respiratory morbidity 
which most often leaves behind a scarred pulmonary 
parenchyma. It provides sufficient oxygen and 
necrotizing tissue to facilitate the growth of many 
microorganisms, including Aspergillus species3. More 
than 95.0% of pulmonary tuberculosis cases have been 
documented in developing countries where there is 
limited diagnostic and therapeutic equipment4. 
Respiratory tract aspergillosis has symptoms and 
radiological features similar to tuberculosis, which can 
cause it to be mistakenly identified and treated as 
tuberculosis. Fungal infections are more likely to occur 
as a result of long-term tuberculosis therapy, such as 

the long-term use of antibiotics, which depress the 
immune system and increases the opportunity of 
infections. Fungal infection can occur in the early 
stage of tuberculosis, but doctors usually prescribe 
only anti-TB drugs that make it difficult for patients to 
get well due to coexistence of fungal infections5.
Human immunodeficiency virus infection, 
uncontrolled diabetes mellitus, cancer, recent 
corticosteroid therapy, immunosuppressive drugs, 
chemotherapy, and solid organ transplantation or 
thoracic surgery are well recognized risk factors for 
aspergillosis6. The co-infection of Mycobacterium 
tuberculosis with pulmonary aspergillosis may 
influence the course of treatment and may show more 
complications. The combined Aspergillus coinfection 
rate among patients with pulmonary tuberculosis is 
15.4% in Asia and Africa7. There is an estimated 
prevalence of 3 million cases of chronic pulmonary 
aspergillosis worldwide of which 1.2 million are 
thought to represent complications of pulmonary 
tuberculosis8.
Aspergillus species are the most frequent cause of 
invasive mold infections. Although over 180 species 
are found within the genus, three species such as 
Aspergillus flavus, Aspergillus fumigatus, and 
Aspergillus terreus, account for most cases of invasive 
aspergillosis (IA), with Aspergillus nidulans, 
Aspergillus niger, and Aspergillus ustus being rare 
causes of IA9. The ability to distinguish between the 
various clinically relevant Aspergillus species may 
have diagnostic value, as certain species are associated 
with higher mortality and increased virulence and vary 
in their resistance to antifungal therapy.
The diagnosis of pulmonary aspergillosis often poses a 
difficult diagnostic challenge due to the signs and 
symptoms in most cases of aspergillosis being 
non-specific and radiological findings are of little 
diagnostic help. Conventional diagnosis of Aspergillus 
infection relies on the identification of pathogens 
utilizing morphological characteristics specific to 
genus and species. Despite recent advances in the 
molecular diagnosis of Aspergillus, direct microscopy 
remains an essential tool for both detection of the 
organisms in the sample, and identification of the 
growth in culture to the species level10. Confirmation 
of microscopic findings by culture is always desirable 
and, in most cases it is essential for definitive 
identification of the pathogen. Culture needs repeated 
isolation of the same Aspergillus species as part of the 
differentiation between colonization and infection11. 
Antigen assays such as the galactomannan and glucan 

detection system are frequently used, yet these tests 
are costly and vary in sensitivity and specificity 
depending on the patient population involved12.
Due to the significance of Aspergillus species and their 
association with pulmonary tuberculosis, as well as 
lack of comprehensive research about detection of 
Aspergillus in Bangladesh, this study was conducted to 
compare phenotypic methods, such as microscopy and 
culture for detection of Aspergillus species from 
sputum samples from patients with suspected 
pulmonary tuberculosis.

Methodology
Study Settings and Population: This cross-sectional 
descriptive study was conducted over a period of 12 
months from January 2021 to December 2021 in the 
Department of Microbiology at Sir Salimullah Medical 
College, Dhaka, Bangladesh. A questionnaire and a 
check list were the tools of data collection. The study 
protocol was approved by protocol approval 
committee of the Ethical Review Committee of Sir 
Salimullah Medical College and Mitford Hospital, 
Dhaka, Bangladesh. Individuals who presented with 
clinical symptoms of pulmonary tuberculosis were 
included in the study. Apparently healthy individuals 
without any clinical symptoms of pulmonary 
tuberculosis or who with HIV seropositive results, 
history of diabetes mellitus, patient on 
immunosuppressive drug and patient who had current 
treatment with any antifungal drugs were excluded.
Specimen collection: Early morning sputum was 
collected following standard procedure from the 
patients attending the department of Microbiology of 
Sir Salimullah Medical College for examination of 
sputum samples for Gene Xpert14.
Laboratory Procedures
Identification of Mycobacterium tuberculosis by 
Gene Xpert: Only 1st sputum sample was subjected 
to Gene Xpert. Gene Xpert MTB/RIF assay is a 
nucleic acid amplification (NAA) test which identify 
DNA of Mycobacterium Tuberculosis complex 
(MTBC) and resistance to rifampicin (i.e.mutation of 
the rpo B gene) in less than 2 hours. This system 
integrates and automates sample processing, nucleic 
acid amplification and detection of target sequences. 
Interpretations were MTB detected with rifampicin 
sensitive, MTB detected without rifampicin resistant 
and MTB not detected.
Detection of Aspergillus species: ATCC strains of 
Aspergillus could not be collected, therefore 
Aspergillus fumigatus obtained from BSMMU was 

taken and considered as control strain.
Direct Microscopic Examination: Consecutive three 
early morning sputum samples were taken for 
microscopic examination. KOH mount procedure was 
done following standard procedure15. Hyaline, septate 
hyphae, 3 to 5 µm in diameter with characteristic 
dichotomous branching and an irregular outline, was 
recorded as positive in direct microscopy.
Culture of the Specimen: Consecutive three early 
morning sputum samples were taken for culture. Prior 
to inoculation, the medium was warmed to room 
temperature and the agar surface dried. All collected 
specimens were primarily cultured in Sabouraud’s 
chloramphenicol agar with gentamicin in screw capped 
test tube and also in petridish. The culture tubes were 
incubated at 37OC, evaluated daily for fungal growth. 
Test tubes that have no growth at the 4th week was 
taken as negative and disposed appropriately. The cap 
of the test tube was partially unscrewed to ensure 
oxygen availability16. Identification of Aspergillus 
species by colony morphology. Fungi growth on 
cultures were identified by morphologic characteristics 
using both macroscopic and microscopic features such 
as colony growth rate, color of the colony on surface 
and reverse, elevation, texture and colony size were 
captured16.
Lactophenol Cotton Blue Staining: A clean glass 
slide was taken, and a drop of LPCB stain was put on 
it. A small fragment of a colony (cottony, woolly, or 
powdery) picked from the midpoint of the culture was 
placed on it and covered with a clean coverslip. Using 
10x and 40x magnifications of the microscope, 
characteristics including conidial heads, color, size, 
length, vesicles form, arrangement of phialides, and 
the type of hyphae were recorded17.
Statistical Analysis: Informed written consent was 
taken from each patient. Before collecting specimen, 
each patient was interviewed and relevant information 
was recorded systematically in a pre-designed standard 
data sheet. In analysis of results, the data obtained 
were entered in Microsoft Excel sheet. Chi-square was 
used to determine the association between two 
categorical variables. Values of p ≤0.05 at 90.0% 
interval were considered statistically significant.
Ethical Clearance: All procedures of the present 
study were carried out in accordance with the 
principles for human investigations (i.e., Helsinki 
Declaration 2013) and also with the ethical guidelines 
of the Institutional research ethics. Formal ethics 
approval was granted by the local ethics committee. 
Participants in the study were informed about the 

procedure and purpose of the study and confidentiality 
of information provided. All participants consented 
willingly to be a part of the study during the data 
collection periods. All data were collected 
anonymously and were analyzed using the coding 
system.

Results
The present study was conducted on a total 176 
suspected patients of pulmonary tuberculosis and three 
morning sputum were collected from them. Table 1 
showed identification of Mycobacterium tuberculosis 
by Gene Xpert. Out of 176 sputum samples, 
28(15.91%) were positive by Gene Xpert.

Detection of Aspergillus by KOH mount microscopy 
and culture showed that out of 176 samples, 
20(11.36%) Aspergillus were identified by KOH 
mount microscopy and, 24(13.64%) were isolated by 
culture. No significant difference was found among 
two detection method (Table 2).

Comparison of culture with microscopy in detection of 
Aspergillus species from sputum showed that out of 24 
culture positive Aspergillus, 20 were positive by KOH 
microscopy. In culture negative sputum samples, no 
Aspergillus was detected in microscopy.152 sputum 
was found negative by both diagnostic tests. Culture 
yielded more detection of Aspergillus species (Table 3).

 

Table 4 showed distribution of Aspergillus species 
among total isolated Aspergillus. Out of 24 Aspergillus 
species, Aspergillus fumigatus was the commonest 
isolated species while Aspergillus terreus 1(4.2%) was 
the least common species.

Discussion
The burden of pulmonary Aspergillus infection is 
increasing and often misdiagnosed as pulmonary 
tuberculosis in developing countries where the 
prevalence of pulmonary tuberculosis is high19. As 
these patients present with non-specific clinical and 
radiological findings, an early microbiological 
diagnosis is essential to prevent its dissemination.
The number of Mycobacterium tuberculosis cases 
detected by GeneXpert in this investigation was 
28(15.9%), which is approximately identical to the 
number of cases detected by GeneXpert in an Indian 
study by Verma et al20 from 125 clinically suspected 
TB cases. 67(67.0%) MTB cases were discovered in a 
study by Jahan et al21 from Bangladesh, which was 
undertaken in the same institution as the current study. 
A declining rate of pulmonary tuberculosis was 
emphasized by two separate investigations from the 
same institution. Study conducted by Helb et al22 
showed that 62 (58%) Mycobacterium tuberculosis 
was detected out of 107 clinical sputum samples. 
Haider et al23 from Malaysia showed that out of 125 
sputum samples Gene Xpert could detect tuberculosis 
from only 8(6.4%) samples. These variations might be 
due to geographical variation and difference in case 
selection. Also, environment of Malayasia is different 
from Bangladesh. Possibly Gene Xpert MTB/RIF 
assay made dramatic improvements for the rapid 
detection of Mycobacterium tuberculosis, which offers 
promising advancements in TB control initiatives in 
Bangladesh.
In the present study, out of 176 suspected TB patient, 
20(11.36%) was detected as Aspergillus species by 
direct microscopic examination. Study conducted by 
Sharma et al24 from India found 20(13%) samples 
positive by KOH mount microscopy. Examination of 

sputum by Mwaura et al25 revealed that 37.8% samples 
were positive by direct microscopic examination. 
Present research work excluded patients from study 
who had diabetes mellitus, human immunodeficiency 
virus infection or who were taking immunosuppressive 
agent, which might have reflected in lower detection 
rate of Aspergillus species. These observations had 
demonstrated the diagnostic importance of direct 
microscopy of sputum samples.
Current study revealed that 24 (13.64%) Aspergillus 
was detected by culture in Sabouraud ‘s 
chloramphenicol agar with gentamicin which was 
comparable with the study by Kurhade et al26 where 
they observed 16.0% of respiratory specimens were 
culture positive for Aspergillus. Similar observations 
were found by the study of Sharma et al24 who found 
17(11.0%) culture positive Aspergillus species from 
sputum samples. Prabha et al27 from India found 
13(15.0%) culture positive cases from sputum sample.
In the present study, Aspergillus fumigatus 12(50.0%) 
had been reported as the most common species 
isolated from sputum sample and was responsible for 
most cases of aspergillosis followed by Aspergillus 
niger 7(29.2%), Aspergillus flavus in 4(16.7%) and 
Aspergillus terreus in 1(4.2%). The study of Sani et 
al12 and Nasir et al28 showed that the most common 
Aspergillus species was Aspergillus fumigatus 
followed by Aspergillus niger, Aspergillus flavus and 
Aspergillus terreus which was parallal with the current 
study. In the study conducted by Bitew et al19 from 
Ethiopia found Aspergillus niger as the commonest 
isolated species. Iqbal et al29 found Aspergillus flavus 
(47.2%) as most common Aspergillus species. The 
wide variation in the species distribution of Aspergillus 
might be due to the differences in climatic conditions, 
(temperature and humidity) which affected the growth 
of Aspergillus, season of study period, environmental 
conditions (winds, dust particles in air) of the sample 
area and predisposing conditions of the study 
population. Most studies reported that Aspergillus 
fumigatus was the major cause of pulmonary 
aspergillosis in contrast to other Aspergillus species. 
This could have been due to the ability of Aspergillus 
fumigatus to grow abundantly everywhere, produce 
tiny conidia that easily penetrate deep into the alveolar 
region and grows at 37OC there, producing pulmonary 
infection13.
 
Conclusion
The current study highlights that routine screening of 
sputum samples for the presence of Aspergillus by a 

conventional microscopy along with culture should be 
done. There was a growing realization during the 
conduct of the study that Aspergillus species may also 
play a role in the deterioration of pulmonary diseases 
and exacerbations in individuals lacking classical risk 
factors. Fungal pathogens should be investigated in all 
presumptive pulmonary tuberculosis cases to avoid 
misdiagnosis, unnecessary use of antibacterial 
chemotherapy, delayed antifungal intervention and 
unwarranted morbidity and mortality.
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Introduction
In developing nations, Aspergillus infections are 
becoming more common in immunocompetent hosts. 
These infections typically occur in the presence of 
other pulmonary and systemic abnormalities such 
fibrotic lung disease, suppurative infections, 
pre-existing cavities, bullas, or cyst1. It can also cause 
acute pneumonia in immunocompetent hosts which is 

invariably fatal2.
Pulmonary tuberculosis remains the most important 
cause of subacute and chronic respiratory morbidity 
which most often leaves behind a scarred pulmonary 
parenchyma. It provides sufficient oxygen and 
necrotizing tissue to facilitate the growth of many 
microorganisms, including Aspergillus species3. More 
than 95.0% of pulmonary tuberculosis cases have been 
documented in developing countries where there is 
limited diagnostic and therapeutic equipment4. 
Respiratory tract aspergillosis has symptoms and 
radiological features similar to tuberculosis, which can 
cause it to be mistakenly identified and treated as 
tuberculosis. Fungal infections are more likely to occur 
as a result of long-term tuberculosis therapy, such as 

the long-term use of antibiotics, which depress the 
immune system and increases the opportunity of 
infections. Fungal infection can occur in the early 
stage of tuberculosis, but doctors usually prescribe 
only anti-TB drugs that make it difficult for patients to 
get well due to coexistence of fungal infections5.
Human immunodeficiency virus infection, 
uncontrolled diabetes mellitus, cancer, recent 
corticosteroid therapy, immunosuppressive drugs, 
chemotherapy, and solid organ transplantation or 
thoracic surgery are well recognized risk factors for 
aspergillosis6. The co-infection of Mycobacterium 
tuberculosis with pulmonary aspergillosis may 
influence the course of treatment and may show more 
complications. The combined Aspergillus coinfection 
rate among patients with pulmonary tuberculosis is 
15.4% in Asia and Africa7. There is an estimated 
prevalence of 3 million cases of chronic pulmonary 
aspergillosis worldwide of which 1.2 million are 
thought to represent complications of pulmonary 
tuberculosis8.
Aspergillus species are the most frequent cause of 
invasive mold infections. Although over 180 species 
are found within the genus, three species such as 
Aspergillus flavus, Aspergillus fumigatus, and 
Aspergillus terreus, account for most cases of invasive 
aspergillosis (IA), with Aspergillus nidulans, 
Aspergillus niger, and Aspergillus ustus being rare 
causes of IA9. The ability to distinguish between the 
various clinically relevant Aspergillus species may 
have diagnostic value, as certain species are associated 
with higher mortality and increased virulence and vary 
in their resistance to antifungal therapy.
The diagnosis of pulmonary aspergillosis often poses a 
difficult diagnostic challenge due to the signs and 
symptoms in most cases of aspergillosis being 
non-specific and radiological findings are of little 
diagnostic help. Conventional diagnosis of Aspergillus 
infection relies on the identification of pathogens 
utilizing morphological characteristics specific to 
genus and species. Despite recent advances in the 
molecular diagnosis of Aspergillus, direct microscopy 
remains an essential tool for both detection of the 
organisms in the sample, and identification of the 
growth in culture to the species level10. Confirmation 
of microscopic findings by culture is always desirable 
and, in most cases it is essential for definitive 
identification of the pathogen. Culture needs repeated 
isolation of the same Aspergillus species as part of the 
differentiation between colonization and infection11. 
Antigen assays such as the galactomannan and glucan 

detection system are frequently used, yet these tests 
are costly and vary in sensitivity and specificity 
depending on the patient population involved12.
Due to the significance of Aspergillus species and their 
association with pulmonary tuberculosis, as well as 
lack of comprehensive research about detection of 
Aspergillus in Bangladesh, this study was conducted to 
compare phenotypic methods, such as microscopy and 
culture for detection of Aspergillus species from 
sputum samples from patients with suspected 
pulmonary tuberculosis.

Methodology
Study Settings and Population: This cross-sectional 
descriptive study was conducted over a period of 12 
months from January 2021 to December 2021 in the 
Department of Microbiology at Sir Salimullah Medical 
College, Dhaka, Bangladesh. A questionnaire and a 
check list were the tools of data collection. The study 
protocol was approved by protocol approval 
committee of the Ethical Review Committee of Sir 
Salimullah Medical College and Mitford Hospital, 
Dhaka, Bangladesh. Individuals who presented with 
clinical symptoms of pulmonary tuberculosis were 
included in the study. Apparently healthy individuals 
without any clinical symptoms of pulmonary 
tuberculosis or who with HIV seropositive results, 
history of diabetes mellitus, patient on 
immunosuppressive drug and patient who had current 
treatment with any antifungal drugs were excluded.
Specimen collection: Early morning sputum was 
collected following standard procedure from the 
patients attending the department of Microbiology of 
Sir Salimullah Medical College for examination of 
sputum samples for Gene Xpert14.
Laboratory Procedures
Identification of Mycobacterium tuberculosis by 
Gene Xpert: Only 1st sputum sample was subjected 
to Gene Xpert. Gene Xpert MTB/RIF assay is a 
nucleic acid amplification (NAA) test which identify 
DNA of Mycobacterium Tuberculosis complex 
(MTBC) and resistance to rifampicin (i.e.mutation of 
the rpo B gene) in less than 2 hours. This system 
integrates and automates sample processing, nucleic 
acid amplification and detection of target sequences. 
Interpretations were MTB detected with rifampicin 
sensitive, MTB detected without rifampicin resistant 
and MTB not detected.
Detection of Aspergillus species: ATCC strains of 
Aspergillus could not be collected, therefore 
Aspergillus fumigatus obtained from BSMMU was 

taken and considered as control strain.
Direct Microscopic Examination: Consecutive three 
early morning sputum samples were taken for 
microscopic examination. KOH mount procedure was 
done following standard procedure15. Hyaline, septate 
hyphae, 3 to 5 µm in diameter with characteristic 
dichotomous branching and an irregular outline, was 
recorded as positive in direct microscopy.
Culture of the Specimen: Consecutive three early 
morning sputum samples were taken for culture. Prior 
to inoculation, the medium was warmed to room 
temperature and the agar surface dried. All collected 
specimens were primarily cultured in Sabouraud’s 
chloramphenicol agar with gentamicin in screw capped 
test tube and also in petridish. The culture tubes were 
incubated at 37OC, evaluated daily for fungal growth. 
Test tubes that have no growth at the 4th week was 
taken as negative and disposed appropriately. The cap 
of the test tube was partially unscrewed to ensure 
oxygen availability16. Identification of Aspergillus 
species by colony morphology. Fungi growth on 
cultures were identified by morphologic characteristics 
using both macroscopic and microscopic features such 
as colony growth rate, color of the colony on surface 
and reverse, elevation, texture and colony size were 
captured16.
Lactophenol Cotton Blue Staining: A clean glass 
slide was taken, and a drop of LPCB stain was put on 
it. A small fragment of a colony (cottony, woolly, or 
powdery) picked from the midpoint of the culture was 
placed on it and covered with a clean coverslip. Using 
10x and 40x magnifications of the microscope, 
characteristics including conidial heads, color, size, 
length, vesicles form, arrangement of phialides, and 
the type of hyphae were recorded17.
Statistical Analysis: Informed written consent was 
taken from each patient. Before collecting specimen, 
each patient was interviewed and relevant information 
was recorded systematically in a pre-designed standard 
data sheet. In analysis of results, the data obtained 
were entered in Microsoft Excel sheet. Chi-square was 
used to determine the association between two 
categorical variables. Values of p ≤0.05 at 90.0% 
interval were considered statistically significant.
Ethical Clearance: All procedures of the present 
study were carried out in accordance with the 
principles for human investigations (i.e., Helsinki 
Declaration 2013) and also with the ethical guidelines 
of the Institutional research ethics. Formal ethics 
approval was granted by the local ethics committee. 
Participants in the study were informed about the 

procedure and purpose of the study and confidentiality 
of information provided. All participants consented 
willingly to be a part of the study during the data 
collection periods. All data were collected 
anonymously and were analyzed using the coding 
system.

Results
The present study was conducted on a total 176 
suspected patients of pulmonary tuberculosis and three 
morning sputum were collected from them. Table 1 
showed identification of Mycobacterium tuberculosis 
by Gene Xpert. Out of 176 sputum samples, 
28(15.91%) were positive by Gene Xpert.

Detection of Aspergillus by KOH mount microscopy 
and culture showed that out of 176 samples, 
20(11.36%) Aspergillus were identified by KOH 
mount microscopy and, 24(13.64%) were isolated by 
culture. No significant difference was found among 
two detection method (Table 2).

Comparison of culture with microscopy in detection of 
Aspergillus species from sputum showed that out of 24 
culture positive Aspergillus, 20 were positive by KOH 
microscopy. In culture negative sputum samples, no 
Aspergillus was detected in microscopy.152 sputum 
was found negative by both diagnostic tests. Culture 
yielded more detection of Aspergillus species (Table 3).

 

Table 4 showed distribution of Aspergillus species 
among total isolated Aspergillus. Out of 24 Aspergillus 
species, Aspergillus fumigatus was the commonest 
isolated species while Aspergillus terreus 1(4.2%) was 
the least common species.

Discussion
The burden of pulmonary Aspergillus infection is 
increasing and often misdiagnosed as pulmonary 
tuberculosis in developing countries where the 
prevalence of pulmonary tuberculosis is high19. As 
these patients present with non-specific clinical and 
radiological findings, an early microbiological 
diagnosis is essential to prevent its dissemination.
The number of Mycobacterium tuberculosis cases 
detected by GeneXpert in this investigation was 
28(15.9%), which is approximately identical to the 
number of cases detected by GeneXpert in an Indian 
study by Verma et al20 from 125 clinically suspected 
TB cases. 67(67.0%) MTB cases were discovered in a 
study by Jahan et al21 from Bangladesh, which was 
undertaken in the same institution as the current study. 
A declining rate of pulmonary tuberculosis was 
emphasized by two separate investigations from the 
same institution. Study conducted by Helb et al22 
showed that 62 (58%) Mycobacterium tuberculosis 
was detected out of 107 clinical sputum samples. 
Haider et al23 from Malaysia showed that out of 125 
sputum samples Gene Xpert could detect tuberculosis 
from only 8(6.4%) samples. These variations might be 
due to geographical variation and difference in case 
selection. Also, environment of Malayasia is different 
from Bangladesh. Possibly Gene Xpert MTB/RIF 
assay made dramatic improvements for the rapid 
detection of Mycobacterium tuberculosis, which offers 
promising advancements in TB control initiatives in 
Bangladesh.
In the present study, out of 176 suspected TB patient, 
20(11.36%) was detected as Aspergillus species by 
direct microscopic examination. Study conducted by 
Sharma et al24 from India found 20(13%) samples 
positive by KOH mount microscopy. Examination of 

sputum by Mwaura et al25 revealed that 37.8% samples 
were positive by direct microscopic examination. 
Present research work excluded patients from study 
who had diabetes mellitus, human immunodeficiency 
virus infection or who were taking immunosuppressive 
agent, which might have reflected in lower detection 
rate of Aspergillus species. These observations had 
demonstrated the diagnostic importance of direct 
microscopy of sputum samples.
Current study revealed that 24 (13.64%) Aspergillus 
was detected by culture in Sabouraud ‘s 
chloramphenicol agar with gentamicin which was 
comparable with the study by Kurhade et al26 where 
they observed 16.0% of respiratory specimens were 
culture positive for Aspergillus. Similar observations 
were found by the study of Sharma et al24 who found 
17(11.0%) culture positive Aspergillus species from 
sputum samples. Prabha et al27 from India found 
13(15.0%) culture positive cases from sputum sample.
In the present study, Aspergillus fumigatus 12(50.0%) 
had been reported as the most common species 
isolated from sputum sample and was responsible for 
most cases of aspergillosis followed by Aspergillus 
niger 7(29.2%), Aspergillus flavus in 4(16.7%) and 
Aspergillus terreus in 1(4.2%). The study of Sani et 
al12 and Nasir et al28 showed that the most common 
Aspergillus species was Aspergillus fumigatus 
followed by Aspergillus niger, Aspergillus flavus and 
Aspergillus terreus which was parallal with the current 
study. In the study conducted by Bitew et al19 from 
Ethiopia found Aspergillus niger as the commonest 
isolated species. Iqbal et al29 found Aspergillus flavus 
(47.2%) as most common Aspergillus species. The 
wide variation in the species distribution of Aspergillus 
might be due to the differences in climatic conditions, 
(temperature and humidity) which affected the growth 
of Aspergillus, season of study period, environmental 
conditions (winds, dust particles in air) of the sample 
area and predisposing conditions of the study 
population. Most studies reported that Aspergillus 
fumigatus was the major cause of pulmonary 
aspergillosis in contrast to other Aspergillus species. 
This could have been due to the ability of Aspergillus 
fumigatus to grow abundantly everywhere, produce 
tiny conidia that easily penetrate deep into the alveolar 
region and grows at 37OC there, producing pulmonary 
infection13.
 
Conclusion
The current study highlights that routine screening of 
sputum samples for the presence of Aspergillus by a 

conventional microscopy along with culture should be 
done. There was a growing realization during the 
conduct of the study that Aspergillus species may also 
play a role in the deterioration of pulmonary diseases 
and exacerbations in individuals lacking classical risk 
factors. Fungal pathogens should be investigated in all 
presumptive pulmonary tuberculosis cases to avoid 
misdiagnosis, unnecessary use of antibacterial 
chemotherapy, delayed antifungal intervention and 
unwarranted morbidity and mortality.
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