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• Consists of 17.000 islands, separated by the sea. 
• Indonesia's population is 284,438,782 people (2025), the largest population in SE-Asia
• Tropical islands: warm & humid, which accommodate the growth of fungi
• The geographical situation affects the availability of health services 
• Most of mycology laboratories being located in big cities in Java
  



Wahyuningsih et al Mycoses 2021

The burden of serious fungal 
disease in Indonesia
 
Underestimate: 
Data is limited due to various 
constrains 
  



Cryptococcosis – mostly in HV infection 

Prev/incidence Population Diagnosis Clinical 

manifestation 

Author

32/154 (20.8%) HIV India ink, 

culture, LFA 

Meningitis Sjam et al. MAJ 

Kedok UKI 2012

14/340 (9%) HIV India ink, 

culture, LFA 

Meningitis Imran et al. AAN  

2018

2 cases ALL & CD4 

lymphocytop

enic

Culture, india 

ink, LFA

Meningitis Wahyuningsih et 

al. 2014 & 2023 

presentation 

16/47 HIV Culture, india 

ink, LFA

Meningitis Ganiem et al 

AIDS 2009

6/26 HIV Touch biopsy Skin lesion Wahyuningsih et 

al. IJTech 2021

7% HIV treated LFA None Antara et al 

58/810 (7.1%)). HIV  LFA WHO clinical 

stage 4

Ganiem et 

al.2014

Most of the Indonesian isolates 
are resistant to 5FC 

Most of the isolates is 
C. neoformans serotype A, incl. 
isolates from Borneo & Papua 

Pan et al PlosOne 2012

Data of Parasitology Lab



Candidemia: most study were conducted in Java, 

Prev/incidence Species (dominant) Populations Type of study Authors 

12.3 % C. albicans & C. topicalis Adult Sepsis –tert hosp retrospective Kalista et al. 2017

74 pts, 4 years C. parap, C. trop, C. alb adult, pediatric, tert hosp retrospective Wulandari et al  2021, 
Semarang 

NA C. trop, C. alb. sputum >, blood, urine, tert 
hosp 

retrospective Sahetapy et al  2022 , 
Bali

117 cases 2011-2014 C. trop, C. alb adult, pediatric, tert hosp retrospective Mursinah et al 2016

123 cases11 years C. alb, C. paraps adult retrospective Wiwing et al 2024

48 cases, 3 years C. alb, C. trop adult, pediatric, tert hosp retrospective Faizah et al  2024

19 (16.5%) /115 NA adult, tert hosp. prospective Sedono et al. 2023

141 (3,9%) /3600, 3 
years

NA Neonates Retrospective Wijayanto et al. 2009

3.5% Candida spp. ICU Retrospective Maulana et al  2019, 
Bandung 

13.7% C. parapsilosis Neurological patients with 
sepsis/fever

Prospective Rinawati et al. 2022



Candidemia 

• A previous study conducted in 1998 (Jakarta) on adults 

identified C. albicans as the causative agent of invasive 

candidiasis (Wahyuningsih et al., JCM 2000). 

• 10 later; neonates in PICU, Jakarta, C. tropicalis was the 

causative agent (Wahyuningsih et al., MKI 2008). 

• As for Candida auris, there have been no reports of it 

causing invasive candidiasis.



Mucormycosis considered rare case 

In the 2000s
4 cases of mucormycosis was identified in the Mycology laboratory: 
• 3 cases with haematology malignancy – rhino – sinusitis & disseminated – DPJP Prof. Dr. Ari Haryanto 
• 1 case of abdominal wall mucormycosis that appear after C surgery – DPJP Dr. Gentur Sujatmiko
In 2010 – one case with renal mucormycosis  - DPJP Prof. Dr. Ponco Birowo. 

 

Indonesia: 
Cause is R. arrhizus/oryzae 



Marpaung et al JIPD 2018, 5(1): 42-5; Nelwan et al. Acta Med Indones 2021, 53(3):349-51; Wulandari et al  J Indones Oral Med Soc. 2024; 
Putra et al. J Mycol Infect 2024; 29(3): 170-174; Octora et al. 2022 http://creativecommons.org/licenses/by-nc/4.0/; Dhiyantari et al. Pan Africa Med J. 2024; 
Lubis et al J Narra 2023

Mucormycosis – Indonesia 
• Mostly caused by R. arrhizus/R. oryzae

• Sinusitis, rhino-orbito-cerebral mucormycosis, pulmonary 

mucormycosis, renal mucormycosis, & skin 

• Underlying disease: 

o Diabetes mellitus 

o Other metabolic disorders

o Hematology malignancy

o No clear underlying disease

• Age: adult & children 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


Mucormycosis: reported cases

Marpaung et al JIPD 2018, 5(1): 42-5; Nelwan et al. Acta Med Indones 2021, 53(3):349-51; Wulandari et al  J Indones Oral Med Soc. 2024; 
Putra et al. J Mycol Infect 2024; 29(3): 170-174; Octora et al. 2022 http://creativecommons.org/licenses/by-nc/4.0/; Dhiyantari et al. Pan 
Africa Med J. 2024, Lubis et al J Narra 2023; Rochmah et al 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


Pneumocystis jiroveci

- Patients treated in the ICU
- HIV; using Mab: 8/55 (14.6%);   PCP & PTB: 3/5 pts with positive AFB

Wahyuningsih et al Mycoses 2021; Rozaliyani et al. Trop Biomed 2020 



Talaromycosis 
• T. artroroseus & T. marneffei isolated from HIV & non-

HIV patients (Surja et al Medical Mycology, 2019)

• Skin lesion in HIV infected patient; case report (Widaty et al. 

Dermatology Online 2020; Wahyuningsih et al IJ Tech 2021)

• Lung infection (Darma et al SAGE Open Med Case Reports 2017)

• Skin lesion (Karo et al, Earth and Environmental Sci 125 (2018)

• Its reservoir R. sumatrensis is endemic in Sumatera. 

    but the report is scarce. 

• Underestimate?? 

Wikipedia 



Reservoir of talaromyces in Indonesia  

• Rhizomys sumatrensis or Indomalayan bamboo rat is 

distributed in SE Asia including Sumatera, Indonesia 

• Known for its role as the reservoir & source of infection 

for talaromycosis marneffei 

• In Jakarta, where we found talaromycosis  artroroseus, 

the source of infection is Rattus rattus  (house rat)

• This suggests that other rat species may serve as 

reservoirs of Talaromyces in nature.

Chariyalertsak et al J Med Vet Mycol 1996; Surja et al Med Mycol 2019



Antifungal susceptibility test – Talaromyces spp

Surja et al Medical Mycology, 2019

• Susceptibility of T. atroroseus is variable & strain 
dependent,

•  susceptibility test is important for its treatment 



aspergillosis

Acute; invasive aspergillosis

Chronic form – pulmonary 



Aspergillosis:
• Invasive lung infection: usually in ICU

o A study conducted in the ICU of 6 hospitals in 

Jakarta, showed the prevalence of IPA is 7.7% 

(31/405)

o Diagnosis probable: clinical, radiology, risk factors & 

GM test. 

o Mostly A. flavus

o A sino - pulmonary diseases (FPPL is A. fumigatus)

Rozaliyani et al.,Saudi Med J 2019; 40 (2): 140-6; 



PTB & aspergillosis 

The chronic form, has similar symptom with PTB 



TB in Indonesia 

• Indonesia: 2nd second largest TB cases in the world, 

• 2015-2023, TB incidence increased by 19%, & deaths by 

26% 

• 2025, on March detected 889.000 cases; 134.000 

death/year

• Is the death only caused by TB? Co-infection with 

mycosis?

MOH 2025; ; Saktiawati & Probandari, Lancet Resp Med 2025



Study of CPA in Indonesia 

Author Populations  Prevalence 
 

Method 
Diagnosis of CPA

Coinfection 

Setianingrum et al.
Thorax  2022;77:821–8. (Jakarta)

Confirmed, unconfirmed 
TB

Proven 12 (6%)
Probable 5 (2%) 
Possible 15 (7%) 
CPA, 6% at the 
starting & 8% at the 
end of TB therapy, 

Asp Ig/culture, 
radiology & 
clinical

TB & 
Aspergillus 

Dewi et al 
Med Mycol 2023

Confirmed & unconfirmed 
TB

26.9% confirmed 
18.2% 
unconfirmed

Ab detection Histoplasma

Suroso et al J Fungi 
(Basel). 2024; 10(8): 529.

MDR TB 32% Ab detection Histoplasma

Wangko et al, 
MSJ. 2021; 3(1):1 -7

Post treatment PTB 25/72 (34,7%) Ab detection -

Epidemiology of CPA in Indonesia 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11355089/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11355089/


CPA – Pulmonary Tb (PTB) 

• Studies have shown that Aspergillus antibodies are present in 

patients with PTB.

• Further research is needed among PTB patients to assess the 

extent of this issue. 

• It is important to consider fungal infections when managing 

tuberculosis. 

• The treatment for aspergillosis is different from that for Tb 

• Antifungal medications, such as itraconazole, are necessary 

for treating CPA.



Histoplasmosis 



Histoplasmosis in Indonesia 
• The first case of disseminated histoplasmosis was identified in 

a 7-year-old boy from Lumajang, East Java, by Muller in 1932.

• Since then many literatures reported cases of 

disseminated form, especially in Java, but 

chronicpulmonary histoplasmosis (CPH) never been 

reported.

• CPH, & disseminated form often diagnosed as TB 

infection 



Cases of disseminated histoplasmosis in Indonesia since 1932

• Java: Jakarta, Bogor, Sukabumi, Bandung (West Java), Brebes, Pemalang, DI Yogyakarta (Central Java), 
        Surabaya, Gersik, Lumajang (East Java).
• Bali: cases of disseminated histoplasmosis (Parwati T, pers comm)
• Celebes: Manado, HIV with skin dissemination (Tuda J, pers comm)
• Borneo: laryngeal ulcer; which part of Borneo? (Dowe et al Med J Aust, 1953)
Anggorowati et al. Acta Med Indones 2017; Wahyuningsih et al IJ Tech 2021, Hartanti Y – Bandung, pers com 



Histoplasma skin test 
• 2019- 2020, HST was carried out in six cities: Jakarta, 

Bandung, Sukabumi, Semarang, Surabaya, Malang and 

Manado. 

• The subjects: chronic pulmonary disorders such as post-

TB/chronic TB/COPD 

• 290 patients: 166 (57,2%) were male. 

• 5 positive; 3 males & 2 females   (50-74 years old). 

Wahyuningsih et al & Histoplasma study group, Histoplasma skin test was provided by Toriello C. from Mexico



High prevalence of skin test, in line with case’s reported 



PTB & the existence of Histoplasma 

antibodies 

A study conducted in 7 TB referral  hospitals in Indonesia
39 of 306 (12.7%); (DR-TB patients (15.9%, 18/114), DS-TB (13.0%, 15/115), & unconfirmed TB

Kusmiati et al PLOS NTD, 2023



Dewi et al Med Mycol 2023; Suroso et al J Fungi (Basel). 2024; 10(8): 529.

• Bandung area, West 
Java: n 122 PTB patients

• Confirmed TB; Ab to  Histo 
       16.9%; A. fumigatus 26.9% 
 
• Unconfirmed TB;  Histo-Ab 

4% & A. f 18.2%  

• 1/3 pts with positive Ab histo 
had elevated     levels of AB 
against  A. fumigatus (p 

         <0.001). 
• 26.9% confirmed 

Our study of CPH among PTB patients

Medan,  North Sumatera; 50 pts withMDR TB 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11355089/


The emergence of resistant strains 
Periodical Dermato Venereology 2015

Resistant to 5FC

59 isolates: 19% were susceptible to AMB, 
53% to voriconazole,  78% to itraconazole; 
Cryptic spp > non-cryptic species.

All T. rubrum are susceptible to AF
“MIC80 16.7% isolates sensitive to griseofulvin, 
23.3% to ketoconazole, 16.7% to 80itraconazole 
& 20% to terbinafine.”

T. indotinae: identified in West Java
(Hidayah, Gunawan, Fauziah & Wahyuningsih,

Candida from patients with malignancies, showing emerging
 resistance to fluconazole & voriconazole 
(Pertiwi & Wahyuningsih 2024 unpubslihed.



Conclusion 
• Indonesia is a tropical country that is conducive to the 

growth of fungi. 

• The specific problem lies in the availability of Mycology 
laboratories Underlying conditions promote fungal 
diseases 

• Important to identify mycotic diseases in special 
populations, such as those with TB, HIV, etc. 

• The emergence of f-AMR: provide more data, to make 
accurate & useful decision to manage mycoses & 
prevent the emergence of f-AMR. 



Terima kasih 

Presented on the MMTN-AFWG meeting

Manado 4-5 October 2025. 
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