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ABSTRACT 
Fungal infections are common in the tropical country. The cause of mycoses depends on the cause and the 

accompanying risk factors. It is important to do culture and identification to determine the etiology and continue 

with antifungal sensitivity examination to determine the appropriate management. As various fungi cause 

infections, the antifungal used are also very diverse. The purpose of this research is determine of the diversity of 

fungi and the susceptibility test of yeast to several antifungals. The study was conducted during 2020 consisting 

of  350 samples of various specimens. Sputum is the most specimens (41.38%) and positive cultures of 116 

(33.14%). Identification and susceptibility test of antifungals to yeast were carried out using Vitek 2 compact 

automated system while for the mold were carried out using the slide culture method.  The results obtained 19 

species on fungus, consisting of 99.14% yeast and 0.87% mold. The most of yeast found were C. albicans (26.27%)  
and Aspergillus sp;  Rhizopus  0.86 %  respectively from mold. The pattern of sensitivity of yeast to several 

antifungals showed that Fluconazole was effective at 96.43%, followed Voriconazole and Amphothericin B 

93.24% respectively. The next are Flucytocin, Micafungin and Caspofungin 91.66%, 86.18% and 85.74% 

respectively. Culture, identification and susceptibility testing need to be carried out and improved to obtain an 

overview and information that reflects the fungal causing infection.   
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INTRODUCTION 

Mycosis is an infection caused by fungi. Tropical 

climate and high humidity are one of the factors 

cusing fungal infections in Indonesia [1].  Mycosis 

can be experienced by anyone, but individuals 

immunocompromised, such as HIV/AIDS sufferers, 

chemotherapy patients and post-organ transplat 

patients, are more at risk of fungal infections [2]. 

Fungi are microorganisms that live naturally in soil 

or plants and can even live on human skin. Although 

normally harmless, some fungi can cause serious 

health problems [3].  

The cause of mycoses depends on the cause and 

the accompanying risk factors. Candidiasis is the 

most common fungal infection found in the tropics, 

caused by the genus Candida. In normal conditions, 

these fungi live naturally on the surface of the skin, 

mucosa and gastrointestinal tract in small amounts 

[3]. Candida albicans is an opportunistic fungus that 

can infect humans if there are predisposing factors 

that cause it to becaome pathogenic. These 

predisposing factors include the use of broad-

spectrum antibiotics, the use of topical or systemic 

steroids, pregnancy, a decreased immune system 

resulting in a moist body condition and cause 

candidiasis [3,4].  

Installation of Medical Records RSUP Dr. 

Sardjito said that there were 2661 cases of local and 

systemic candidiasis that occurred in Yogyakarta 

during the period from 2014 hingga to December 

2018.  The Yogyakarta Ministry of Health Poltekkes 

reprted that in 2011 there were 7098 cases of oro-

pharyngeal candidiasis in HIV/AIDS [5]. Another 

case was reported by the Director General of Disease 

Control and Preventian of the Minstry of Health of 

the Repuclic of Indonesia in 2017, that there were 
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266 cases of candidiasis, which means that it ranks 

second with the highest number of diseases 

accompanying HIV/AIDS out of a total of 10 

comorbidities. While the research conducted in 

January – June 2016 at Hospital of Prof. Dr. Sulianti 

Saroso Jakarta reported opportunistic infections for 

candidiasis are 17,74% [6]. 

Besides Candida, there are other fungi that can 

infect humans, among other, Aspergillosis and 

Rhyzous [7].  Aspergillus species cause a wide 

spectrum of diseases in humans. Depending on the 

underlying immune status of the host, Aspergillus 

diseases can be roughly classified into three groups 

with distinct pathogenetic mechanisms, clinical 

manifestations, and overlapping features, which are 

depicted based on their relative clinical importance 

[7,8].  

Aspergillus spp. can lead to chronic, noninvasive 

forms of infection with overlapping features, ranging 

from development of a fungus ball (aspergilloma) to 

a chronic inflammatory and fibrotic process currently 

classified as chronic pulmonary aspergillosis.7 In 

particular, saprophytic colonization of a 

parenchymal lung cavity by Aspergillus is referred to 

as aspergilloma and consists of both dead and living 

mycelial elements, inflammatory cells, fibrin, 

mucus, and components of degenerating blood and 

epithelia. The mycelial mass may lie free within the 

cavity or be attached to the cavity wall by 

inflammatory/granulomatous tissue [8]. Particularly 

on the increase are invasive infections with 

Aspergillus species, resulting in high mortality rates 

or, if the patient survives, causing high levels of 

morbidity that often limit further antileukemic 

therapies [9]. 

Rhizopus is the most common fungal genus 

causing mucromycosis; other less common causes of 

infection include Mucor and Rhizomucor [10].  

Rhizopus is ubiquitous in nature, and a number of its 

species can be used in food fermentation and the 

production of hydrolytic enzymes [10,11]. Although 

mucromycosis encompasses a wide range of clinical 

presentations caused by the family Mucoracae, the 

infection commonly as two clinical syndromes: 

sinopulmonary and rhinocerebral mucromycosis. 

Other reported rare forms include cutaneous, 

intestinal and pulmonary diseases. The infection can 

be acquired through inhalation or direct traumatic 

inoculation through the skin or mucosa.11 

Mucromycosis has been recognized as an emerging 

fungal infection in immunocompromised patients, 

especially those with hematological malignancy after 

stem cell transplantation and in cases of diabetic 

ketoacidosis. However, mucromycosis soft-tissue 

infection remains extremely rare in 

immunocompetent hosts [11, 12]. 

The method of treating a yeast infection depends 

on the type of infection, its severity and the part of 

the body that infected. As various fungi cause 

infections, the antifungal drugs used are also very 

diverse. There are several types of antifungals that 

are divided based on their chemical structure and 

how they work, including the Azole group, which is 

a broad-spectrum antifungal that works to damage 

fungal cell membranes; Echinocandin group, which 

works by destroying fungal cell walls, Amphotericin 

B, used to treat serious and dangerous fungal 

infections, this antifungal works by stopping the 

growth and reproduction fungi [13].  

Another antifungal, Flucytosine, is widely used 

because of its adequate effect on systemic fungal 

infections. Flucytocine inhibits the uptake of purines 

and pyrimidines via intra cellular metabolism to 5-

fluorouracil, which then binds to fungal RNA and 

inhibits fungal DNA and RNA synthesis [14]. Based 

on this study, it is necessary to identify fungi to 

determine species diversity and profile sensitivity to 

several antifungals in Jakarta. By knowing the profile 

of the fungus and its sensitifity test, expected that 

management of mycosis can be enforced even better.  

 

METHODS 
 

The study was conducted at the Clinical 

Microbiology Laboratory, 350 specimens were 

obtained during 2020.  A variety of specimens come 

from patients suspected of being mycosis, patients 

demographic information was obtained from medical 

records.  

Specimen Collection 

Specimens were collected and placed according 

to the procedure and immediately processed in the 

laboratory.  Samples from outside the laboratory 

were sent within one hour. 

 

Culture, Identification and Susceptibility Test  

All specimens were cultured on Sabouraud 

Dextrose Agar (Oxoid). Specimens derived from nail 
and skin scrapings were processed for KOH  10% 

(Merck) before culture. Another specimens such as, 

body fluids are inoculated on a BacT/Alert 
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(BioMerieux Inc) bottle and incubated on a 

BacT/Alert is an automated microbial detection 

system based on the colorimetric detection of CO2 

produced by growing microorganisms. Results of an 

evaluation of the media, sensor, detection system and 

algorithm indicate that the system reliably grows and 

detects a wide variety of fungus [15]. Specimen with 

a positive signal were cultured according to the 

standard for fungus on Sabouraud Dextrose Agar 

(SDA) (Merck) as well as other specimens [16]. 

The plates on Sabouraud Dextrose Agar (Oxoid) 

were incubated at 30°C and 35°C (Thermo) and 

observed everyday.  Yeast isolates were identified by 

Gram staining (Becton Dickinson) and continued 

identification using Vitek 2®   automated system 

with YST ID card a sensitivity examination were 

carried out yeast susceptibility system card (AST-

YS01) (BioMerieux Inc) [17].  Meanwhile molds 

colonies were processed for Lactophenol Cotton 

Blue (LPCB) (Himedia).  

If the structure of the fungus is unclear and does 

not point one of the genera, a slide culture method 

(Riddel technique) was used. This was done using 

Potato Dextrose Agar (PDA) (Merck) pieces 

measuring 1 cm x 1 cm which were inoculated on 

each side of the part of the fungus that had not been 

developed identified, covered with cover slip and 

placed in a strerile and damp container [18].  The 

slide culture were incubated at room temperature in 

the dark for 1o days and observed every two to three 

days for humidity [19].  After 10 days of incubation, 

the cover glass containing the sporulated fungus 

colud be stained directly with Lactophennol Cotton 

Blue (LPCB) and observed under microscope.  

RESULTS 

 

Over a period 2020, a total of 350 specimens were 

received in microbiology laboratory for fungus 

culture from patients with various infections from 47 

hospitals and clinical laboratories and 12 

independent medical doctors in Jakarta. Significant 

growth of pathogenic fungus was noted 116 patients 

(33.14%) from 19 hospitals and clinical laboratories 

and 4 independent  medical  doctors  in  the  age range 

19 days - 97 years, with most age range 70 - 79 years. 

The proportions of gender between men and woman 

were 60 of 116 (51.72%) and 56 of 116 (48.28%) 

respectively.  
Our study succeeded in identifying 19 species on 

fungus, consisting of of 99.14% (115 of 116) yeast 

and 0.87% (1 of 116) mold. The most yeast found 

were C. albicans 26.27% (31 of 116) and Aspergillus 

sp; Rhizopus 0.86 % (1 of 116) respectively from 

mold (Supplementary 1).  The culture results of the 3 

most common fungal found on Sabouraud Dextrose 

Agar can be seen in Figure 1. 

Clinical specimens came from broncho alveolar 

lavage  11 (9.48%), sabouraud culture 5 (4.31%), 

blood 7 (6.03%), abdominal wound tissue 1 (0.86%),  

sputum 45 (41.38%),  bronchial rinse 6 (5.17%), 

cerebrospinal fluid 1 (0.86%), feces 6 (5.1%), tissue 

3 (2.58%), nail scraping 2 (1.72%), pus wound1 

(0.86%), vaginal secretions 4 (3.45%), ear swab 3 

(2.58%), ulcer swab  1 (0.86%)  and urine 17 

(14.65%) (Supplementary 1).    
 

 

                      
                                   

Figure 1. Fungal Culture on Sabouraud Dextrose Agar 

A. Candida sp, B. Aspergillus sp, C. Rhizopus sp 

 

 

 

A B C 
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Table 1. The Pattern of Sensitivity of  Yeast to Several Antifungals 

Antifungals C. alb 

 (%) 

  C. dub 

    (%) 

C. gla 

 (%) 

C. kru 

 (%) 

C. luci 

  (%) 

C. par 

  (%) 

C. trop 

  (%) 

C. cif 

  (%) 

C. guil 

  (%) 

Fluconazole 100   100 85.71  100   

Voriconazole 97.5 100 91.67 100 100 100 100 50 100 

Caspofungin 100  28.71 100  85.71 100  100 

Micafungin  97.56  100 33.33  100 100   

Amphotericin B 97.5 100 91.67 100 100 100 100 50 100 

Flucitocyne  100 100 100 33.33 100 100 100  100 
C. alb : C. albican, C. dub : C. dublinensis, C. gla : C.glabrata, C. kru : C. kruseii, C luci : C. lucitaniae,  

C. par :C. parapsilosis, C. trop : C. tropicalis, C. cif : C. ciferrii, C. guil : C. guilliermondii 

 

The pattern of sensitivity of yeast to several 

antifungals, such as Fluconazole, Voriconazole, 
Caspofungin, Micafungin, Amphotericin B and 

Flucytocin are presented in  Table 2. The result 

indicated that Fluconazole showed effectiveness above 

80 % against the yeast tested.  The antifungal 

sensitivity pattern showed that all antifungals were 

100% sensitive to C. tropicalis  meanwhile  against  C. 

albicans above 90%. The lowest yield was found in the 

antifungal Caspungin against C. glabrata (28.71%). 

 

DISCUSSION 

 

In our study, we found the majority of infections in 

the age range of 19 days – 97 years, with most age 70-

79  years (5.17%) and male gender predominance was 

noted (51. 72%).  Insidence by gender varies quite a bit 

in several countirs but dermatophyte infecions the 

prevalence of menis 5 times more than women. 

Akihiko et al (2021)  also showed the prevalence of 

men suffering from fungal infections was more 

dominant than women with ratio 1.67: 1 [20,21]. 

The highest distribution of age groups is 70-79 

years, followed by the age froup 60-69 years. These 

groups are elderly. Geriatrics experience an 

immunosence condition, which is a decreasr in a 

person’s immunity to exposyre to external antigens 

due to age. So that the body’s immune  response to 

infection defense decrease. As a result, geriatrics are 

susceptible to infection and are often accompanied by 

severa complications. If already infected, controlling 

the disease will be more difficult, thus increasing the 

mortality rate in the elderly. In this age group the 

presence pf predisposing factors as a lot of sweat, wet 

or damp and trauma increases the risk for suffering 

from fungal infections is greater than other age groups 

[21,22]. 

The most specimens from our study were sputum 

samples which indicated that these patients had 

respiratory tract infections, as it is known that 

respiratory are third highest infection in the world. One 
of the microbes that cause these infections is a fungus 

[23]. Generally respiratory infection patients are 

immunosuppressed patients with the most common 

isolate being Aspergillus sp, C. albicans, Blastomyces 

dermatitidis, Histoplasma capsulatum, Coccidioides 
immitis and Cryptococcus neoformans [24]. Consistent 

with our study where Aspergillus sp and Rizopus is the 

common fungi found in sputum apart from C. albicans.  

Reaserch by Meersseman et al (2009) showed    C. 

albicans is the most frequent species isolated from 

respiratory samples (approx. 50%) followed by C. 

parapsilosis, C. tropicalis and C. glabrata. Despite the 

frequent isolation of Candida spp. from respiratory 

samples, isolation in non-neu tropenic patients is not 

considered diagnosis of pneumonia regardless the 

species isolated [25]. 

Research by Azoulay  et al (2006), revealed in 

contrast to Candida, the genus Aspergillus acquires 

relevance in the respiratory infection of the critically 

ill patient. Aspergillus fumigatus is the most frequent 

species (80-90% cases) causing invasive pulmonary 

aspergillosis (IPA), although its frequency seems to be 

declining in last years with an increase in cases by 

other no-fumigatus species, especially Aspergillus 
flavus or Aspergillus terreus [26].  Conidia of 

Aspergillus are easily aerosolized, being transmission 

by air nearly universal. A fumigatus presents rapid 

replication and small size conidia, thus favoring its 

frequency as etiological agent of IPA. Humans 

continuously inhale Aspergillus conidia but, in 

general, they are efficiently eliminated by the immune 

system [27]. In accordance with our study, Soontrapa 

et al (2010) found  Rizopus as one of the etiologies of 

37 samples with positive fungal cultures in patients 
with invasive and non-invasive rhinosinusitis [28]. 

In our study, the sensitivity examination was 

carried out only on yeast isolates because Vitek 



Tjampakasari, et al.  IJOBB, Vol 6 (2), 2022 

 
 

49 

 

2®  automated system did not provide a sensitivity 

examination against the mold. This is because so far 

the mold still has good sensitivity to fungals [29]. 

Based on the results, it was that not all antifungals were 

examinationed against yeast isolates.  This depends on 

the suitability and availability on the Vitek card for 

certain types of yeast on the automatic machine. In this 

study, antifungal sensitivity test were carried out 

automatically with Biomerieux Vitek 2®   System 

using an AST card for yeast, which was able to 

perform sensitivity test to several types of antifungals, 

such as fluconazole, voriconazole, caspofungin, 

micafungin, amphotericin B and flucytosine. 

Our study shows Fluconazole is effective against 

yeast with an average 96.43%, followed by 

Voriconazole and Amphotericin B at 93.24% 

respectively. The next are nilai Flucitocyne, 

Micafungin and Caspofungin with 91.67%, 86.12% 

and 85.74% respectively. This is accordance with 

Berkow et al (2017) research which revealed that the 

fluconazole against C. albicans achieved a sensitivity 

100% in patients with oropharyngeal Candidiasis and 

HIV/AIDS. It is also similar to Salari et al (2016) about 

mechanisms of resistance to fluconazole in Candida 

albicans clinical isolates trevealed [30, 31]. 

In our study, Voriconazole as one of the azole 

groups showed a high average sensitivity along with  

Amphotericin B. This is accordance with  Raoul et al 

(2004) study which stated that the new triazole 

antifungal, voriconazole was developed for the 

treatment of life-threatening fungal infections in 

immunocompromised patients. The drug, which is 

available for both oral and intravenous administration, 

has broad-spectrum activity against pathogenic yeasts, 

dimorphic fungi and opportunistic moulds [30,31]. 

Whereas fluconazole acts on cytochrome P-

450 lanosterol 14-alpha-demethylase enzyme which 

functions in the biosynthesis of ergosterol. The spesifci 

mechanism is the formation of a free nitrogen atom 

from the azole with the iron atom in the heme of the 

enzyme. This condition will prevent the activacation of 

oxygen and demethylation of lanostrol, thereby 

inhibiting the biosynthesis of ergosterol which is an 

important component of fungal cell membranes. The 

loss of normal sterols is in line with the accumulation 

of 14 alpha-methyl sterols which are toxic to fungal 

cells membranes and can stop cell growth [32,33].  

In our study, Amphotericine  B was effective 

against all isolates except for  C. ciferrii (50%). The 

main indication for Amphotericine B  is to treat 

systemic fungal infection,  because of its many side 

effect, this antifungal ism only used in patient with 

severe infections or  immunodeficient  patients. It is 

used as first-line therapy for in vasive mucormycosis 

infections, cryptococcal meningitis, aspergillus and 

certain candida infections [34,35]. 

Flucitocyne shown effective was 91.66% against 

Candida except  C. krusei. Research by Cana (2019), 

showed the similar research that is 89.33% effective 

against Candida except for 2 isolates Candida krusei 

dan 1 Candida albicans (10,7%). Resistance to 

flucitocine is rare because occurs due to the 

inactivation of different enzymes in the pyrimidine 

pyrimidine pathway [36]. 

Against Micafungin, our study showed the 

effectiveness of 86.18%. This is similar to the syudy of 

Pola et al (2014), patients invasive candida in the 

micafungin arm had a higher overall treatment success 

rate at 80.0% [37]. Micafungin is an echinocandin 

antifungal to treat fungal infectios by inhibiting the 

production of  beta 1,3-glucan which is an important 

component of fungal cell walls [38].   

Caspofungin in our study showed an effectiveness 

of 85.74%. This result is use in patients with invasive 

Candidiasis showed the effectiveness of this antifungal 

although the sample sizes were limited. Caspofungin 

demonstrated favorable efficacy and safety profiles in 

the treatment of invasive candidiasis with a range 

between 71-78% [38]. Mechanism of Caspofungin 

inhibits the synthesis of β-1,3-D-glucan which is a 

component of fungal cell walls. Spectrum activity has 

a limited. Caspofungin is effective dermatophytes. 

Caspofungin is also effective against most Candida 

species with a high fungicidal effect but against 

Candida parapsilosis and Candida krusei is less 

effective and resistant to Cryptococcus neoformans but 

in our study it was resistant to  Candida glabrata [38]. 

 

CONCLUSION 

 
One hundred sixteen (33.14%) positive culture from a 

350 samples of various specimens were obtained. 

Nineteen species on fungus, consisting of 99.14% 

yeast  and  0.87%    mold    were identified. C. albicans 

(26.27%) is the most common yeast found, while 

Aspergillus sp and Rhizopus (0.86 %) respectively 

most common from mold. The sensitivity examination 

to several antifungal demonstrated Fluconazole as 

96.43% effective, followed Voriconazole and 

Amphothericin B 93.24% respectively. The next are 

Flucytocin, Micafungin and Caspofungin 91.66%,  

86.18% and 85.74% respectively.  
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