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	 Invasive fungal diseases (IFD) are responsible for more than 1.5 million deaths 
globally annually. Candida spp. and Aspergillus spp. are the most frequent causes of healthcare-
associated fungal infections, particularly in critically ill patients. This study aimed to describe 
severely critically ill patients with IFD caused by Candida spp. and Aspergillus spp. A cross-
sectional study was conducted from July to December 2021 in the High Care Unit (HCU) and 
Intensive Care Unit (ICU) of Sulianti Saroso Hospital. We enrolled non-neutropenic patients 
with pneumonia or sepsis. Blood, lung exudate, and urine samples were collected from each 
patient for fungal testing. We performed mycological examination by culture and serology 
(galactomannan test used to detect Aspergillus antigen). Proven, probable, and possible are 
proposed as levels of IFD probability. Descriptive statistics were used to summarize the variables. 
Among 67 severely crititcally ill patients in the HCU and ICU who met the criteria. Blood samples 
were collected from 48 males and 19 females and then investigated. Most patients experienced 
pneumonia (87.0%), respiratory failure (76.1%), and sepsis (56.7%). Candida albicans was most 
commonly found in sputum (28.4%) and urine (25.4%), while Aspergillus fumigatus was found 
in sputum (3.0%). Candida parapsilosis and Candida duobushaeminlonii were found in the 
blood (4.5% and 1.5%, respectively), which is causing probable and possible IFDs. This study 
showed that invasive fungal disease was identified in non-neutropenic patients with severe to 
critical cases at HCU/ICU. The main cause of IFD is Candida albicans, while a small number 
of cases are caused by Aspergillus fumigatus, Aspergillus flavus, and Aspergillus niger. The 
fungi are commonly found in sputum and urine, whereas Candida duobushaemulonii and 
Candida parapsilosis were detected in blood cultures.
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	 Over 1.5 million fatalities worldwide are 
caused by fungal diseases annually, particularly in 
immunocompromised patients.1 Invasive fungal 
disease (IFD) is increasing and is associated with 

considerable morbidity and mortality.2 The most 
common causes of fungal infections related to 
healthcare, especially in critically ill patients, 
are Aspergillus and Candida species. Invasive 
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candidiasis has a 40–60% fatality rate, making 
it a very deadly illness, especially in intensive 
care units (ICUs).2,3 Over the last twenty years, 
candidemia has become more prevalent, most 
likely as a result of more aggressive therapy. Some 
studies have noted a decline in the incidence of 
candidemia associated with improvements in 
healthcare and the use of biomarkers and predictive 
tools.3,4 

	 Indonesia is a warm, humid tropical 
country that is ideal for the growth of fungi, 
including allergens and pathogens that cause human 
infections.5 As the fourth most populous country, 
Indonesia has a high burden of fungal infections, 
with a serious case rate of 2.87%.6 Several risk 
factors of IFD have been identified, including 
diabetes mellitus, renal insufficiency, surgery, 
mechanical ventilation, and immunosuppressive 
agents.2,5 Ageing, underlying medical disorders, and 
the use of a central venous catheter, prophylactic 
therapy, and therapeutic selection in intensive 
care are factors associated with mortality.3 Early 
diagnosis and initiation of appropriate antifungal 
therapy are essential to eradicate IFD and reduce its 
morbidity and mortality. Clinicians must recognize 
the risk factors and identify patients at risk.6

	 A positive blood culture, which is 
slower and less sensitive, is the gold standard 
for identifying fungal infections, with a typical 
sensitivity of 50%.7,8 However, non-culture-based 
diagnostic tests have been developed to detect and 
provide results faster than blood culture. European 
guidelines recommend mannan/anti-mannan and 
â-d-glucan testing. Those tests are not widely 
used due to their high cost and their tendency 
to underestimate IFD rates.3 Consequently, the 
true burden of IFD may be underestimated due 
to the lack of reliable diagnostic methods and 
their limited use. Therefore, we used serological 
diagnostic methods as an adjunctive diagnostic 
approach for our patients in the HCU/ICU. This 
study aimed to describe severely critically ill 
patients with fungal infections caused by Candida 
spp. and Aspergillus spp.

MATERIAL AND METHODS

Design Study
	 A cross-sectional study was conducted 
from July to December 2021. The study included 67 

severely critically ill patients from Sulianti Saroso 
Hospital High Care Unit (HCU) and Intensive 
Care Unit (ICU) with pneumonia or sepsis without 
neutropenia.
Inclusion criteria
	 Inclusion criteria were patients who were 
e”15 years old and who experienced one of the 
conditions.  The conditions were such as severely 
critically ill patients due to sepsis or prolonged 
fever with adequate antibiotic treatment, or with 
underlying disease COVID-19 and non-COVID-19 
(COPD, kidney failure, stroke, DM, tuberculosis 
(TB), history of TB, cirrhosis hepatis, sepsis, etc), 
post-surgical intervention, HIV and lung disease, 
long-period corticosteroid treatment (minimally 7 
days in three weeks before admission to ICU or 5 
days in ICU or glucocorticoid treatment in three 
months). However, patients with none of the above 
conditions but who showed clinical symptoms of 
invasive fungal infections, pleuritic pain, pleural 
rub, or one of the lower respiratory infection 
syndromes (sputum secretion, respiratory failure, 
or haemoptysis) or new infiltrate on X-ray imaging 
were included.
Exclusion criteria
	 Exclusion criteria were patients who 
received systemic antifungal therapy in the month 
before with neutropenia or malignancy, and those 
who received immunosuppressive treatment, as 
well as those with inadequate samples (haemolysis, 
insufficient volume, or no samples). 
Procedures, Variables and Data
	 Samples from each patient were collected 
from blood, lung exudate, and urine to detect the 
fungus. We performed a mycological examination 
by culture and serology (galactomannan test for 
invasive aspergillosis). Blood, lung exudate, 
and urine samples were cultured on Sabouraud 
Dextrose Agar (SDA) supplemented with 
chloramphenicol and incubated based on standard 
mycological procedures. Fungal isolates were 
identified based on colony morphology and 
microscopic characteristics, which were identified 
as Aspergillus spp. (filamentous) and as Candida 
spp. (yeast). In addition, serum galactomannan 
antigen was detected using an enzyme-linked 
immunosorbent assay (ELISA) with the Platelia™ 
Aspergillus Ag kit (Bio-Rad Laboratories, Marnes-
la-Coquette, France; Catalog No. 62794), following 
the manufacturer’s instructions.
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	 Proven, probable, and possible are 
proposed as levels of IFD probability in accordance 
with EORTC guidelines.2,8 Evidence of the pathogen 
in a sterile clinical specimen was necessary for the 
definition of proven invasive candidiasis. At least 
one blood culture containing Candida spp. should 
be used to treat invasive candidiasis. The proposed 
definition of probable invasive candidiasis 
consisted of at least one clinical criterion, at least 
one mycological criterion (a positive culture from a 
non-sterile clinical specimen), and at least one host 
factor, such as glucocorticoid treatment. Possible 
invasive candidiasis was based on host factors 
and clinical criteria. The proposed definition of 
proven invasive aspergillosis included definitive 
evidence of filamentous growth and associated 
tissue damage, including culture confirmation. 
Plus, at least one host factor, such as glucocorticoid 
treatment. Possible invasive aspergillosis was based 
on host factors and clinical criteria. 

Data Analysis
	 Primary data were interpreted using 
SPSS version 20. Numerical data were presented 
as the mean and standard deviation, while 
categorical variables were displayed as percentages. 
Descriptive statistics were used to summarize the 
variables.

RESULTS

	 Among 67 severely critically ill patients 
in the HCU and ICU who met the inclusion and 
exclusion criteria.  Samples from 48 males and 
19 females were collected and investigated. Most 
of the patients experienced pneumonia (87.0%), 
respiratory failure (76.1%), and sepsis (56.7%). 
	 We collected blood, sputum, and urine 
samples from each of the 67 patients to examine 
fungi. Table 2 shows the results. Candida albicans 
was most commonly found in sputum and urine, 
while Candida duobushaeminlonii were mostly 
found in the blood. Aspergillus fumigatus and 
Aspergillus flavus were found in sputum (3.0% 
and 1.5%, respectively). Figure 1 shows the 
classification of proven, probable, and possible 
IFDs.

DISCUSSION

	 In our study, Candida albicans from 
sputum and urine was highly prevalent. It is 
similar to the study by Gurmeet Singh et al. and 
Mayasari et al., which found Candida albicans 
to be the most common fungal isolate (32.4%) 
and 50,8%, respectively.9 Candida spp. are 
commensal microorganisms in humans; they can 
become pathogens when the immune system is 
compromised.10,11 Fungal colonization of urine 
and lung exudate specimens is usually present.12 
In this study, we examined urine, lung exudate, 
and blood cultures in each patient that confirmed 
fungal species. However, the sensitivity of SDA 
methods was 50%, and the specificity was nearly 
100%. Differentiating colonization from infection 
often requires various findings, such as clinical 
symptoms, underlying disease, radiology findings, 
and multiple positive test results.11

	 In certain clinical conditions, such as in 
critically ill patients, individuals with weakened 
immune systems, and those with chronic diseases, 

Table 1. Demography and Clinical Description of 
Critically Ill Patients in the HCU and ICU

Variable	 Mean (SD) 
	 or [n (%)]

Demography
Age (years)	 58 (19)
Gender
Male	 48 (71.6%)
Female	 19 (28.4%)
Type of ICU Room
Non-isolation ICU 	 65 (97%)
Isolation ICU 	 2 (3%)
Clinical
Length of Stay (days)	 9 (3.9 days)
Underlying Disease
Sepsis	 38 (56.7%)
Heart Disease	 16 (23.9%)
Chronic Obstructive Pulmonary Disease	 2 (3.0%)
Chronic Kidney Disease	 14 (20.9%)
Pneumonia	 58 (87.0%)
Central Nervous System Disease	 23 (34.3%)
Post-surgical treatment	 3 (4.5%)
Tuberculosis	 28 (41.8%)
Diabetes Mellitus	 20 (29.9%)
Respiratory Failure	 51 (76.1%)
Outcome
Not survive	 50 (74.6%)
Survive	 16 (23.8%)
Other (refer to other hospital)	 1 (1.5%)
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Table 2. Breakdown of fungal species according to various specimens

Various of specimen	 Fungal species	 Number of specimens	 (%)

Blood	 Candida duobushaeminlonii	 1	 1.5
	 Candida parapsilosis	 3	 4.5
Sputum	 Candida albicans	 19	 28.4
	 Candida tropicalis	 8	 11.9
	 Cryptococcus laurentii	 4	 6.0
	 Candida spp.	 3	 4.5
	 Candida glabrata	 4	 6.0
	 Candida famata	 3	 4.5
	 Candida ciferii	 4	 6.0
	 Aspergillus fumigatus	 2	 3.0
	 Rhodotorula glutinis	 1	 1.5
	 Candida parapsilosis	 1	 1.5
	 Candida krusei	 1	 1.5
	 Aspergillus flavus	 1	 1.5
	 Aspergillus niger	 1	 1.5
	 Zygosaccharomyces spp.	 1	 1.5
	 Candida dubliniensis	 1	 1.5
Urine	 Candida albicans	 17	 25.4
	 Candida tropicalis	 12	 17.9
	 Cryptococcus laurentii	 4	 6.0
	 Candida famata	 2	 3.0
	 Candida ciferii	 2	 3.0
	 Candida parapsilosis	 2	 3.0
	 Candida lusitaniae	 1	 1.5
	 Rhodotorula glutinis	 1	 1.5
	 Candida duobushaemolonii	 1	 1.5

Fig. 1. Classification of proven, probable, and possible IFD by infection types among HCU and ICU patients. 
Double invasive: invasive candidiasis and aspergillosis; Possible level was based on host factors and clinical 
features without mycological evidence; probable level of invasive aspergillosis was defined by culture and/or 

galactomannan tests; Proven level of invasive candidiasis was defined by a positive blood culture.
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it becomes more relevant due to the possibility of 
active infection and complications.10 Meanwhile, 
the prevalence of candidemia is 10/100,000. 
Nosocomial transmission can result from excessive 
intravascular equipment use and poor handwashing 
techniques. It is often a commensal organism on 
mucosal surfaces, but when specific risk factors 
are present, it can cause severe infection. 13

	 Invasive aspergillosis is a potentially 
severe  infection that is underdiagnosed. Several 
risk factors have been identified, including 
glucocorticoid use, ICU admission, and influenza. 
Regardless of the availability of antifungal 
medications, the mortality rate from invasive 
aspergillosis is substantial, ranging from 30 to 
90%. Common nonspecific clinical symptoms 
of invasive aspergillosis are fever, dyspnea, and 
cough; a risk assessment and other diagnostic 
information are necessary for diagnosis.10

	 We gathered data on 67 critically ill 
patients with invasive fungal infections. It occurs 
most often in males and older adults, with an 
average age of 58 years, consistent with prior 
studies.12,14,15 Older people were more likely to 
have debilitating medical conditions and other 
predisposing factors than younger patients.12 
Diabetes mellitus (DM) is a risk factor for early 
IFD in critically ill patients, urging early antifungal 
treatment. Antifungal treatment was needed when 
the patient was diagnosed with oral candidiasis, 
vulvovaginal candidiasis, or Candida bloodstream 
infection, which was at higher risk in DM patients. 
IFD was present in 29.9% of critically ill patients 
with DM in this research. However, there were 7.7 
million Indonesians with serious fungal infections 
annually. Identifying high-risk patients and early 
detection become important steps to reduce fungal 
infection-related mortality.16

	 This study showed that the IFD mortality 
rate was 52 (75.4%). The suggested annual 
incidence of IFD in previous studies ranged from 
35% to 90%. 1,13 The number of laboratories that 
can perform mycological testing, which may result 
in misdiagnosed cases; a lack of antimicrobial 
stewardship; resistance to antifungal medications; 
and inadequate management of underlying illnesses 
in high-risk patients constitute all factors that 
contribute to poor outcomes. 11

	 Candida duobushaemulonii and Candida 
parapsilosis in blood cultures are rare but 

can cause superficial & invasive infections.11 
Non-albicans Candida (NAC), which has been 
demonstrated to have greater azole resistance 
than other Candida species, is becoming more 
common in candidemia each year.17 Multiple 
factors, including antifungal exposure and the 
presence of a peripherally inserted central catheter, 
were associated with NAC candidemia; prior 
antifungal exposure was an independent risk factor. 
Patients with NAC candidemia frequently have 
particular azole resistance and cross-resistance; 
the results of Candida albicans candidemia and 
NAC candidemia were comparable. Non-albicans 
candidemia is significant because of its potential 
for multidrug resistance. 
	 In this study, 23 subjects had probable 
invasive aspergillosis based on the galactomannan 
test. The galactomannan test demonstrated 
sensitivity of 71–88% and specificity of 89–
98%.15,16 It was noted that false positive results may 
occur due to cross-reactions in patients receiving 
beta-lactam antibiotic therapy.18–20 In this study, 
the galactomannan test used blood serum samples, 
which may be affected by cross-reactions. Recent 
findings suggest that the aspergillus galactomannan 
in bronchoalveolar lavage specimens is a more 
significant predictor of invasive aspergillosis.15,21 
For the management of invasive aspergillosis, 
preemptive antifungal therapy with voriconazole 
is administered according to standard treatment 
guidelines.22 
	 The study’s limitations were that the data 
were collected from a single center, which means 
that the findings may not represent trends in other 
parts of Indonesia. However, IFD profiles can use 
these data as a reference. Second, we did not use 
serological tests for Candida (â-d-glucan test) in the 
same way as galactomannan tests for Aspergillus; 
a combination of these tests should be proposed 
for a cost-effective management strategy, and the 
limitations of â-d-glucan reagents in Indonesia. 
Third, samples for galactomannan testing were 
taken from blood serum because the kit test was 
not available for BAL specimens. Fourth, we used 
SDA culture methods that were less sensitive, while 
we collected all type specimens such as blood, 
urine, and lung exudate, and we used a serology 
test. Fungal antigen and fungal antibody detection 
should be performed sequentially to obtain more 
accurate information in establishing the diagnosis 
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of acute fungal infection and assessing the patient’s 
disease progression.

CONCLUSION

	 This study showed that invasive fungal 
disease was identified in non-neutropenic patients 
with severe to critical cases at HCU/ICU. The 
main cause of IFD is Candida albicans, while a 
small number of cases are caused by Aspergillus 
fumigatus, Aspergillus flavus, and Aspergillus 
niger. The fungi are commonly found in sputum 
and urine, whereas Candida duobushaemulonii 
and Candida parapsilosis were detected in blood 
cultures.
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