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ABSTRACT
Objective: To determine the laboratory detection rates and epidemiology of Aspergillus spp. in Universiti Kebangsaan 

Malaysia Medical Centre (UKMMC).
Design: Retrospective cross-sectional study.
Materials and methods: Mycology laboratory data on Aspergillus cultures, galactomannan antigen and Aspergillus antibody 

detection tests from 2013 to 2016 were retrieved. The cultures were obtained from various clinical specimens and the species 
were identified conventionally through colony and microscopic features. Sera were used to detect galactomannan antigen and 
Aspergillus antibodies.

Results: A total of 448 tests were positive for Aspergillus (100 cultures, 307 antigen tests and 41 antibody tests) from 2013-
2016. Medical inpatients were the main contributors of positive galactomannan and Aspergillus antibody tests, whereas medical 
outpatients were the main contributors of positive Aspergillus cultures. There were 75 Aspergillus niger isolates, 10 A. flavus, 
nine A. fumigatus, two A. japonicus, two A. terreus and one isolate each of A. nidulans and A. versicolor. About 75% of these were 
isolated from nail and skin scrapings. 

Conclusion: Detection rates of Aspergillus showed a reducing trend from 2013-2016. A. niger was the most common species 
isolated, mostly from dermatological specimens.
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INTRODUCTION

After Candida species, Aspergillus species are the second most 
common fungal pathogens causing hospital-acquired infections. 
Aspergillus is a spore-forming fungus which is ubiquitous in both warm 
and cold environments. It grows in the human respiratory tract and is 
thermo-tolerant at 15℃-53℃1). Aspergillus can cause a wide spectrum of 
diseases such as allergic reactions, superficial otomycosis and invasive 
pulmonary aspergillosis, largely depending on the underlying immune 
function of the host. In many hospitals, the detection of aspergillosis 
often combines laboratory and radiological investigations. However, for 
some hospitals, especially the smaller ones, culture is usually the only 
laboratory method used and serology is rarely available due to budget 
constraints. Currently there is no data available on the epidemiology and 
laboratory detection of Aspergillus from clinical samples in Malaysia. 
Therefore, we report the epidemiology, trend of laboratory detection and 
the distribution of Aspergillus spp. from clinical samples in our centre.  

MATERIALS  AND  METHODS

This study was approved by the Medical Research and Ethics 
Committee, Faculty of Medicine, Universiti Kebangsaan Malaysia 
(research approval code: FF-2017-148). The study was conducted at 
Universiti Kebangsaan Malaysia Medical Centre (UKMMC), which is a 
tertiary-level teaching hospital situated in Kuala Lumpur, Malaysia. 
Mycology laboratory data on Aspergillus cultures, galactomannan anti-
gen and Aspergillus antibody detection tests from 2013 to 2016 were 
retrieved for analysis. The species were identified by conventional 
methods, which included observing colony characteristics on Sabouraud 
dextrose agar and microscopic morphology under lactophenol cotton 
blue dye. The antigen detection tests were performed using enzyme 
immunoassay (Platelia Aspergillus Ag, Bio-Rad, France) whereas the 
aspergillus antibodies were detected by immunodiffusion technique 
(Immuno-Mycologics, Inc., USA).  

The 2013 to 2016 data collected included date, age, race, location 
(ward/clinic), type of specimen and species of Aspergillus. Duplicate 
data from the same patients were excluded. Data were analysed using 

   C   2019 Japan Health Sciences University
             & Japan International Cultural Exchange Foundation



Khaithir  T. M. N et al.484

the latest version of Statistical Package for Social Science (SPSS) soft-
ware. A p-value of < 0.05 was considered statistically significant.

RESULTS

A total of 448 tests were positive for aspergillosis in UKMMC 
throughout 2013-2016 based on positive Aspergillus cultures, galacto-
mannan antigen and Aspergillus antibody detection tests. Despite an ini-
tial increase in the number of positive tests from 2013 to 2014, the trend 
continued to decline from 2014 to 2016 (Table 1 and Figure 1). The 
2013-2016 average positive test rate per 100,000 patients seen were 
4.32 for cultures, 13.29 for antigen tests and 1.78 for antibody tests. 

Table 2 shows the patient demography where there was not much 
difference in patient gender in all three diagnostic methods. The ratios 
of male to female were 1:1 for Aspergillus culture, 1:1.2 for galacto-
mannan antigen, and 2:1 for Aspergillus antibody. Adults were the most 
predominant group with positive Aspergillus tests. Adult patients consti-
tuted the majority of the patients (58% culture, 65.5% antigen, 61.0% 
antibody) followed by the elderly group (39% culture, 27.4% antigen, 
26.8% antibody). With regards to race, Malays were the highest (53% 
culture, 62.5% antigen, 58.5% antibody), followed by Chinese (32% 
culture, 26.7% antigen, 26.8% antibody) and Indians (13% culture, 
6.8% antigen, 14.6% antibody). Other races such as Thais, Bangladeshis 
and Burmese only made up a small portion of the patients with 2% cul-
ture, 3.9% antigen, and 0% antibody.

In general, most positive Aspergillus tests came from the medical 
wards (39.1%) and medical clinics (16%), followed by Endoscopy Unit 
(7.6%), Intensive Care Unit (6.3%) and Bone Marrow Transplant Unit 
(4.5%). Specifically, most of the positive Aspergillus cultures came 
from medical clinics (41%) and most of the positive galactomannan and 
Aspergillus antibody tests came from medical wards (45.6% and 31.7%, 
respectively). Table 3 shows a detailed list of patient locations with pos-
itive Aspergillus tests from 2013-2016.

Other data from Aspergillus cultures such as species and specimen 
distributions were also collected in this study from 2013-2016. Table 4 
shows the species and specimen distribution of Aspergillus isolates cul-
tured from various clinical specimens at UKMMC from 2013-2016. 
One hundred Aspergillus species were identified from cultures of vari-
ous clinical specimens with the most common species isolated were 
Aspergillus niger (75%), followed by Aspergillus flavus (10%) and 
Aspergillus fumigatus (9%). There were two isolates of Aspergillus 
japonicus and Aspergillus terreus each and one isolate each of 
Aspergillus nidulans and Aspergillus versicolor. During this period 
(2013-2016), most of the clinical specimens that yielded positive fungal 
cultures were nail (54%), skin (22%), and nasal secretion (5%). 

DISCUSSION

Opportunistic infections such as aspergillosis are becoming more 
problematic as the number of immunocompromised patients, the num-
ber of solid organ and stem cell transplant recipients and newer immu-
nosuppressive agents rise2). In our study, 448 positive tests for aspergil-
losis were identified at UKMMC throughout 2013-2016 based on 
Aspergillus cultures, galactomannan and Aspergillus antibody detection. 

Table 1. Positive laboratory tests for Aspergillus 
   Aspergillus Galactomannan Aspergillus 
  Patients seen culture antigen antibody

 Year (inpatients +   Rate per   Rate per   Rate per 
  outpatients) Number of  100,000  Number of  100,000  Number of  100,000 
   tests patients tests patients tests patients

 2013 578,768 32 5.53 71 12.27 9 1.56
 2014 566, 754 32 5.65 116 20.47 20 3.53
 2015 584, 307 19 3.25 94 16.09 10 1.71
 2016 592, 494 17 2.87 26 4.34 2 0.34
 
 2013-2016  ~580, 581  25 4.32 ~77 13.29 ~10 1.78
 (average)

Figure 1. Trend of positive Aspergillus tests per 100,000 patients 
seen 

Table 2. Demography of patients with positive Aspergillus tests
 Aspergillus Galactomannan  Aspergillus 
Variables culture antigen antibody p-value
 N = 100 N = 307 N = 41

Gender, n (%)    0.189
Male 49 (49.0) 166 (54.1) 27 (65.9)
Female 51 (51.0) 141 (45.9) 14 (34.1)

Age, n (%)    0.083
Paediatrics  3 (3.0) 22 (7.2) 5 (12.2)
(< 18 years old)
Adults  58 (58.0) 201 (65.5) 25 (61.0)
(18-64 years old)
Elderly  39 (39.0) 84 (27.4) 11 (26.8)
(> 65 years old)

Race, n (%)    0.156
Malay 53 (53.0) 192 (62.5) 24 (58.5)
Chinese 32 (32.0) 82 (26.7) 11 (26.8)
Indian 13 (13.0) 21 (6.8) 6 (14.6)
Others 2 (2.0) 12 (3.9) 0 (0.0)



Aspergillus spp. from Clinical Samples 485

Table 3. Location of patients with positive Aspergillus tests 
Locations, n (%) Aspergillus culture GM antigen Aspergillus antibody Total

Inpatients 40 (40) 232 (75.6) 38 (92.7) 310 (69.2)
Medical wards 22 (22) 140 (45.6) 13 (31.7) 175 (39.1)
Intensive Care Unit 2 (2) 17 (5.5) 9 (22.0) 28 (6.3)
Bone Marrow Transplant Unit - 19 (6.2) 1 (2.4) 20 (4.5)
High Dependency Ward - 10 (3.3) 6 (14.6) 16 (3.6)
Orthopaedics wards 11 (11) 3 (1.0) - 14 (3.1)
Cell Therapy Unit/ Cell Stem Transplantation Unit - 9 (3.0) 3 (7.3) 12 (2.7)
Paediatrics wards - 8 (2.6) 3 (7.3) 11 (2.5)
Surgical wards 2 (2) 8 (2.6) 1 (2.4) 11 (2.5)
Paediatrics Intensive Care Unit - 4 (1.3) 1 (2.4) 5 (1.1)
Private Wards 2 (2) 3 (1.0) - 5 (1.1)
Cardiac Care Unit - 3 (1.0) - 3 (1.0)
Neonatal Intensive Care Unit - 1 (0.3) 1 (2.4) 2 (0.4)
Obstetrics & Gynaecology wards - 2 (0.7) - 2 (0.4)
Paediatrics High Dependency Unit - 2 (0.7) - 2 (0.4)
Renal Intensive Care Unit - 2 (0.7) - 2 (0.4)
Oncology wards - 1 (0.3) - 1 (0.2)
Psychiatry wards 1 (1) - - 1 (0.2)

Outpatients 56 (56) 34 (11.1) 2 (4.9) 92 (20.5)
Medical clinics 41 (41) 30 (9.8) 1 (2.4) 72 (16.0)
Ear, Nose and Throat clinics 7 (7) - - 7 (1.6)
Surgical clinics 3 (3) 2 (0.7) 1 (2.4) 6 (1.3)
Oncology clinics - 2 (0.7) - 2 (0.4)
Ophthalmology clinics 2 (2) - - 2 (0.4)
Orthopaedics clinics 2 (2) - - 2 (0.4)
Obstetrics & Gynaecology clinics 1 (1) - - 1 (0.2)

Others 4 (4) 41 (13.4) 1 (2.4) 46 (10.3)
Endoscopy Unit - 34 (11.1) - 34 (7.6)
Accident & Emergency 3 (3) 4 (1.3) - 7 (1.6)
Not mentioned 1 (1) 3 (1.0) - 4 (0.9)
Forensic Unit - - 1 (2.4) 1 (0.2)

All locations 100 307 41 448

GM, galactomannan

Table 4. Distribution of Aspergillus species cultured from various clinical specimens 
Specimen, n (%) Aspergillus spp., n (%)

Nail, 54 (54) A. niger, 47 (87), A. fumigatus, 2 (3.7), A. terreus, 2 (3.7), 
 A. flavus, 1 (1.9), A. japonicus, 1 (1.9), A. nidulans, 1 (1.9)
Skin scrapings, 22 (22) A. niger, 15 (68.2), A. flavus, 4 (18.2), A. fumigatus, 2 (9.1), A. versicolor, 1 (4.5)
Nasal secretion, 5 (5) A. niger, 3 (60), A. flavus, 2 (40)
Bronchoalveolar lavage, 4 (4) A. niger, 2 (50), A. fumigatus, 2 (50)
Ear Swab, 3 (3) A. flavus, 1 (33.3), A. japonicus, 1 (33.3), A. niger, 1 (33.3)
Pus, 3 (3) A. niger, 3 (100)
Cornea, 1 (1) A. flavus, 1 (100)
Maxillary Sinus, 1 (1) A. fumigatus, 1 (100)
Oral Cavity Tumou, 1 (1) A. flavus, 1 (100)
Parietal cortex, 1 (1) A. fumigatus, 1 (100)
Scalp, 1 (1) A. niger, 1 (100)
Skin and nail, 1 (1) A. niger, 1 (100)
Sputum, 1 (1) A. fumigatus, 1 (100)
Tonsils, 1 (1) A. niger, 1 (100)
Tracheal aspirate, 1 (1) A. niger, 1 (100)
All specimens, 100 (100) A. niger, 75 (75), A. flavus, 10 (10), A. fumigatus, 9 (9), A. japonicus, 2 (2), A. terreus, 2 (2), A. nidulans, 1 (1), 
 A. versicolor, 1 (1)
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The trend of detection rate per 100,000 patients seen increased from 
2013 to 2014, but decreased later on from 2014 to 2016. This trend is 
more obvious for galactomannan antigen detection than for culture or 
Aspergillus antibody detection. The reason for this is unclear. Probably 
there was an increase in the number of suspected aspergillosis in 2014, 
or increased awareness among clinicians to diagnose aspergillosis or 
there was an increased interest in the newly introduced galactomannan 
detection kit, hence, more frequent use of the test led to higher chance 
to get positive results. 

Our study showed no statistically significant difference between the 
types of positive tests and gender, age and race. The adult age group has 
the highest number of positive test results because this group represents 
the patients most likely to be diagnosed with aspergillosis. They were 
also the most common group of patients to be seen as inpatients or out-
patients. The racial demography simply reflects the current population 
distribution in Malaysia. Regarding ward distributions for positive 
Aspergillus tests at UKMMC from 2013-2016, Table 3 shows that most 
Aspergillus species were isolated from medical inpatients and outpa-
tients. This is most probably due to most cases of suspected aspergillo-
sis come from hematological wards and dermatology clinics. 

The species distribution of the Aspergillus isolates cultured from 
various clinical specimens shown in Table 4 further strengthen this 
observation where the specimens with the highest number of positive 
culture results were nails and skin scrapings. We found that A. niger was 
the most common species in all specimen types, accounting for 75%. 
Another study also reported that A. niger was the most common clinical 
isolate3). Local institutional data on the most common Aspergillus spe-
cies implicated in mycoses can potentially influence therapeutic deci-
sions, as certain species (e.g. A. terreus, A. versicolor and A. flavus) are 
known to have reduced susceptibility to amphotericin B, which is one of 
the key antifungals in aspergillosis4). Fortunately, the A. terreus, A. ver-
sicolor and A. flavus isolation rates were relatively low in our centre and 
they collectively accounted for only 13% of all the Aspergillus species. 

In our study, nail cultures were predominated by A. niger (87%), 
which is consistent with another Malaysian study conducted in 
Universiti Malaya Medical Centre, where 32% of onychomycosis cases 
were predominantly due to A. niger (35.3%), followed by A. fumigatus 
(17.4%) and A. nidulans (4.6%)5). Another study in India also showed 
that A. niger isolates were mostly cultured from nail specimens, whereas 
most A. flavus were isolated from nasal polyps6). A study in Klang, 
Malaysia reported that the most common cause of non-invasive fungal 
rhinosinusitis was Aspergillus spp.7) More specifically, we have deter-

mined in our study that the most common Aspergillus species isolated 
from nasal secretions and maxillary sinus were A. niger and A. flavus, 
respectively.

CONCLUSION

Detection rates of Aspergillus showed a reducing trend from 2013-
2016. A. niger was the most common Aspergillus species isolated, par-
ticularly from dermatological specimens.
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