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Best Practices in Antifungal Management

• Improve outcomes

• Decrease costs (and/or drug related toxicity)

• Curb increases in antifungal resistance
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Faster, simpler, more efficient

3
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https://gaffi.org/

The Hidden Killers
Over 300 million people suffer from serious fungal-related 

diseases.

Fungi kill over 1.6 million people annually, which is more 

than malaria and similar to the tuberculosis death toll.

150 people die every hour……

Abbreviations: ABPA, allergic bronchopulmonary aspergillosis; AIDS, acquired immunodeficiency syndrome; COPD, 

chronic obstructive pulmonary disease; CPA, chronic pulmonary aspergillosis; Crypto, cryptococcosis; Histo, 

histoplasmosis; IA, invasive aspergillosis; IC, invasive candidiasis; PCP, Pneumocystis pneumonia; SAFS, severe asthma 

with fungal sensitization; TB, tuberculosis. https://gaffi.org/why/fungal-disease-frequency; The Burden of Fungal 

Disease (LIFE, 2017); http://go.nature.com/2sMKpuN; Brown GD, et al. Sci Transl Med. 2012;4:165rv13; Bongomin F, 

et al. J Fungi (Basel). 2017;3:57; Lancet Infect Dis 2018; 18: 1150 

Expanded spectrum of population at risk
Various presentation

The diagnostic dilemma
Expanded spectrum of fungal pathogensPresented at MMTN August 4–6 2023. 
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Unmet Medical Needs

• Substantial or increased burdens (incidence/mortality/morbidity) 

of invasive fungal diseases due to the growing pool and higher 

survival of susceptible populations, etc.

• Existing treatment options are limited and emergence of antifungal 

resistance

• Few antifungal families/targets of action, cross resistance 

• Efficacies vary depending on the infecting species

• Drug-drug interaction, tissue penetration, and other                  

pharmacokinetic and –dynamic considerations

• Gap exists in real world daily practice

5

• Chindamporn A, et al. Survey of laboratory practices for diagnosis of fungal infection in 

seven Asian countries – an Asia Fungal Working Group (AFWG) initiative. Med Mycol 2018; 

• Tan BH, et al. Clinicians' challenges in managing patients with invasive fungal diseases in seven 

Asian countries: An Asia Fungal Working Group (AFWG) Survey. Int J Infect Dis. 2020;.

Webinar, May 26,2023 https://msgerc.org/
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Moving targets

Underlying 
disease/status

Co- 
morbidities

Pharmacologic
al intervention

Commensal & 
environmental 

fungi

Immunogenetic 
polymorphisms
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Challenges
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Diseases

對症下藥

Personalized

因人而異

Etiology

究因解決

Time matter

因時制宜

Principles of precision medicine
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Detection 

Prevention 

Intervention (antifungal strategy/regimen)

Modify 

risk factors

Determine antifungal strategy

Selection of antifungal agent

Re-assess and modify (discontinue, step-down, transit agent)

Determine duration of therapy
8

Integrating rapid diagnostics to facilitate 

The continuum of invasive fungal disease From colonization, infection, to invasive disease

Symptoms & SignsAt risk SequelaeFull-blown disease

Identify risk factors

Diagnostic approach (strategy, detection, identification)

Interpretation and decision making
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Evidence-based practice

• J Peter Donnelly et al. Revision and Update of the Consensus 

Definitions of Invasive Fungal Disease From the European 

Organization for Research and Treatment of Cancer and the 

Mycoses Study Group Education and Research Consortium. Clin 

Infect Dis 2020

• Bassetti M, et al. EORTC/MSGERC Definitions of Invasive Fungal Diseases: 

Summary of Activities of the Intensive Care Unit Working Group. Clin Infect 

Dis. 2021  

• Alexander BD, et al. Guidance on Imaging for Invasive Pulmonary 

Aspergillosis and Mucormycosis: From the Imaging Working Group for the 

Revision and Update of the Consensus Definitions of Fungal Disease from the 

EORTC/MSGERC. Clin Infect Dis. 2021  

• Pappas PG, et al. Clinical Practice Guideline for the 

Management of Candidiasis: 2016 Update by the Infectious 

Diseases Society of America. Clin Infect Dis. 2016

• Patterson TF , et al. Practice Guidelines for the Diagnosis and 

Management of Aspergillosis: 2016 Update by the Infectious 

Diseases Society of America. Clin Infect Dis 2016;63

• Chen SC, et al. Global guideline for the diagnosis and 

management of rare yeast infections: an initiative of the 

ECMM in cooperation with ISHAM and ASM. Lancet 

Infect Dis. 2021 

• Hoenigl M , et al. Global guideline for the diagnosis 

and management of rare mould infections: an initiative 

of the European Confederation of Medical Mycology in 

cooperation with the International Society for Human 

and Animal Mycology and the American Society for 

Microbiology. Lancet Infect Dis. 2021 

• Thompson GR 3rd, et al. Global guideline for the 

diagnosis and management of the endemic mycoses: an 

initiative of the European Confederation of Medical 

Mycology in cooperation with the International Society 

for Human and Animal Mycology. Lancet Infect Dis. 2021

• …….

• ……

9

EORTC-MSG, the European Organization for Research and Treatment of Cancer/Invasive Fungal Infections Cooperative Group, the National Institute of Allergy and Infectious Diseases Mycoses Study Group, 

National Institutes of Health; ECMM, European Confederation of Medical Mycology; ISHAM, the International Society for Human and Animal Mycology ; ASM, American Society for Microbiology
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Integrated diagnostic and antifungal strategy
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Empirical

Possible

Prophylaxis

Remote

Specific

Proven

Pre-emptive

Probable 

EORTC/MSG criteria of IFD
host, clinical, and mycological criteria

Antifungals approved All agents, 

according to 

species, etc.

Presumptively 

to be similar as 

in specific 

infection

Ampho-B

Caspofungin

(neutropenia)

Fluconazole

Itraconazole

Posaconazole
(AML, MDS, GVHD)

Micafungin (HSCT)

Voriconazole

Culture

EORTC EORTC 

IFICGIFICG

J Peter Donnelly et al. 
Clin Infect Dis 
2020;71:1367

J, Reinhold 

). Empiric treatment means treating 
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Antifungal strategies and number-needed-to-treat 

J. Fungi 2023, 9, 387. 

not infected

infectedPresented at MMTN August 4–6 2023. 
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Diagnostics-Driven Antifungal Stewardship 

12

↓ Time to targeted 

therapy (n = 3) 

↓ length of empiric 

therapy (n = 3) 

• Most eligible studies were from Europe and the United States (n = 12/17). 

• Diagnostic approaches included serum β-1-3-D-glucan test (n/N studies, 7/17), galactomannan test (4/17), computed tomography scan (3/17), 

magnetic resonance (2/17), matrix-assisted laser desorption and ionization time-of-flight mass spectrometry (MALDI-TOF MS; 2/17), polymerase 

chain reaction (1/17), peptide nucleic acid fluorescent in situ hybridization (PNA-FISH) assay (1/17), and other routine methods (9/17). 

Chakrabarti A, et al. Open Forum Infect Dis. 2022;9:ofac234. 

↓ Antifungal 

consumption 

11.6%-59.0% (7/13) 

↓ Cost-savings 

13.5%-50.6% (5/10)

↓ Mortality rate 

(13/16) 

↓ length of stay (6/7)
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Chen YC, et al. Unmet needs and practical 

solutions in the management of invasive 

mould infections in Asia. J Antimicrob 

Chemother. 2022;77:2579

Pros and cons of selected diagnostic tools for invasive 
mold diseases
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Factor Prophylaxis Empirical 

(symptom-

driven)

Pre-emptive 

(diagnosis-

driven)

Target 

(definitive)

Epidemiology: local incidences and risk of IFD

Diagnostics tools in facility: availability, 

accessibility, performance, & turn-around time

Accessibility to healthcare setting during high risk 

period

Therapeutics: compliance, bioavailability, direct 

toxicity and drug-drug interaction

Cost-effectiveness

Bedside evaluation/gross appearance

High

Low

Good
Poor

Good
Poor

Easy

Complex

High

Low

Selection of antifungal strategy

>10%

Ko BS, et al. 2016 guideline strategies for the use of antifungal agents in patients with hematological malignancies or hematopoietic stem cell transplantation recipients in Taiwan. J Microbiol Immunol 

Infect. 2018;51:287- 

Easy lookingCritically ill, weak

Proactive assessment

Reactive assessment
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Anti-Aspergillus prophylaxis d

Symptom-driven empirical 

therapy g

Patients with hematological diseases or, HSCT recipients, who are at 

risk of IFDs a

Diagnosis-driven preemptive 

therapy g

Anti-Candida prophylaxis d

and serial GM assay d
No prophylaxis

Reactive approach: when clinical evidences of infection develop, such as persistent or relapsing fever after 96 hours 

(or 3-5 days) of apparently adequate antibacterial therapy and no other etiology identified e,f

Proactive approach: risk assessment before immunosuppressive therapy and 15 day post-treatment b,c

A risk-adapted and dynamic antifungal strategy

Ko BS, et al. 2016 guideline strategies for the use of antifungal agents in patients with hematological malignancies or hematopoietic stem cell transplantation recipients in Taiwan. J Microbiol Immunol 

Infect. 2018;51:287- 

1

3

2
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Pretreatment risks assessment for IFDs

Pagano L, et al, Haematologica 2006;91; Clin Infect Dis 2007;45:1161; Drugs 2007;67:1567; Herbrecht R, et al  2012 Ann. N.Y.Acad.Sci; Johnson MD et al. CID 2012;54:502; 

Smeekens SP et al. EMBO Mol Med 2013;5:805; Cunha C, et al. NEJM 2014;370:5:421; Thammasit P, et al. Journal of Fungi. 2021; Antunes D,  et al. Microbiol Spectr. 2023 

Primary diseases

Hematological malignancy, Allo HSCT

Solid organ transplant, solid tumors, others

Immunogenetic status Underlying conditions & 

pharmacological intervention

Co-morbilities & other factorsEnvironmental factors

Toll-like receptors polymorphism

C-type lectin receptor polymorphism

Mannose binding lectin polymorphism

Plasminogen polymorphism

Pentraxin-3 gene polymorphism
Others

Neutropenia

Progressive cancer

GvHD

Anticancer chemotherapy

Steroids

T-cell suppressors

Geo-climate

Construction work, national disaster

Tobacco or cannabies use

Contaminated food or spices

Pets, potted plants, and gardening

No HEPA filtered air during HSCT

Diabetes

Iron overload

Trauma, burns

Renal impairment

Metabolic acidosis

Prior respiratory disease

17
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Environmental risk 
factors for mould-
related diseases in 
immunocom-
promised patients

18
Pagano et al. J Antimicrob Chemother 2011; 66 Suppl 1: i5

✓Risk assessment

✓Patient education
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Recommendations for non-pharmaceutical interventions to 
prevent invasive fungal infections

Intention Intervention SoR QoE

To prevent IFD Neutropenic diet D IIr,u

To prevent invasive aspergillosis Wearing well-fitting masks C IIt

To prevent IFD HEPA filters

LAF systems

A

B

IIu

IIu

To prevent CVC-related fungal 

bloodstream infections

Chlorhexidine-coated CVC 

dressings

C I

To prevent IFD romyelocel-L* B I

granulocyte transfusions B IIr

G-CSF B IIu

To prevent IFD Quit smoking A IIu

19

Jannik Stemler and others, Primary prophylaxis of invasive fungal diseases in patients with haematological malignancies: 2022 update of the recommendations of the Infectious Diseases 

Working Party (AGIHO) of the German Society for Haematology and Medical Oncology (DGHO), Journal of Antimicrobial Chemotherapy, 2023;, 

dkad143, https://doi.org/10.1093/jac/dkad143   Published: 13 June 2023

SoR, strength of recommendation; QoE, quality of evidence; CVC, central venous catheter; FFP2, filtering face piece 2; G-CSF, granulocyte-colony-stimulating 

factor; HEPA, high efficiency particulate air; IFD, invasive fungal disease; LAF, laminar air flow. *Cryopreserved human allogeneic myeloid progenitor cells.
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Invasive aspergillosis in liver transplant recipients

20

Melenotte C, et al. Transpl Infect Dis. 2023;25:e14049
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Essential elements for better diagnosis

Elements Challenges or obstacles

Be AWARE of the risk Low awareness of invasive mold diseases, gaps in local 

epidemiological data, non-traditional host factors

Be ALERT when the risk occurs

Be ACCESSIBLE to tests needed Only available during working hours and in selected 

hospitals

Samples ADEQUATE for tests Usually require invasive procedure, multiple tests from a 

single specimen of limited volume, large volume for higher 

yield rate

Results AVAILABLE in timely manner Time to test, and turnaround time of the test

Be AFFORDABLE for repeated diagnostics Cost, risk of invasive procedures

21
Chen YC, et al. J Antimicrob Chemother. 2022;77:2579
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Amplification before identification

Laboratory-based diagnostics

22

Sample collection

Culture

qPCR WGS MALDI-TOF MSMetagenomic

Rapid diagnostics 

at point-of-care

LAMP LFA PhenotypicEIA

Note. Direct detection versus through culture amplification; Pathogen-specific versus panfungal or syndromic testing; Abbreviations: LAMP, loop mediated isothermal 

amplification; LFA, lateral flow assay; qPCR, quantitative polymerase chain reaction; MALDI-TOF MS, matrix-assisted laser desorption/ionization time-of-flight mass 

spectrometry

• Conventional microbiologic methods: Direct microscopy (Gram, Giemsa; Wet mount, KOH/calcofluor stains), culture , 

Identification, susceptibility testing

• Histopathologic methods: Conventional microscopy, direct immunofluorescence, in situ hybridization

Risk stratification Response evaluationPrognosis prediction

marker

Detection & species identification of fungi
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PK, pharmacokinetics; PD, pharmacodynamics
YC Chen, et al. Taiwan Antimicrobial Stewardship Program, 2013-2015; YC CHEN, M CHAYAKULKEEREE, A CHAKRABARTI, GG GAN, YL KWONG, WL LIU, BH TAN, S 
TODI. Unmet needs and practical solutions in the management of invasive mould infections in Asia. J Antimicrob Chemother (accepted)

Diagnostics

Epidemiology

Policy

Guidelines

Focus

Etiology

Susceptibility

PK/PD

Drug

Dose

De-escalation

Duration

Precision 

medicine

Anti-Fungal Stewardship

Presented at MMTN August 4–6 2023. 

Copyright of speaker. All rig
hts reserved.



Practical considerations for individualized selection of antifungal agents

24M Nucci & E Anaissie. Blood 2014;124:3858

Host

Drug

Infection

PathogenPresented at MMTN August 4–6 2023. 
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Primary versus alternative agents

Diagnosis or 
status of the hosts

Primary Alternative a Comments

25

a Alternative agent is considered in the following conditions: 

1. local resistance profiles (before patient data are available) 

2. allergy 

3. Drug-drug interaction & other pharmacokinetics/pharmacodynamics 

4. refractory to or intolerant of primary regimen 

5. breakthrough infection during or prior use of primary regimen 

Proactive

Reactive

Kung HC, et al. 2016 guidelines for the use of antifungal agents in patients with invasive fungal diseases in Taiwan. J Microbiol Immunol Infect. 2018;51:1
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AID Model combating antimicrobial resistance: Integrating 
Antimicrobial, Infection prevention and Diagnostic stewardship

ASP: Antimicrobial Stewardship Program; DSP: 

Diagnostic Stewardship Program; ISP: Infection 

Prevention Stewardship Program

Dik JW, et al. Future Microbiol. 2016;11:93; 

Messacar K, et al. J Clin Microbiol. 2017;55:715

Right action

26
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The continuum of invasive fungal disease From colonization, infection, to invasive disease

Symptoms

& Signs
At risk SequelaeFull-blown

disease

Pre-emptive  therapy

Integrated antifungal and diagnostic stewardship in high-risk and/or critically ill 
patients

Prophylaxis
In high-risk patient

Empirical therapy
High-risk patient on 

antibiotics with fever

Definite/targeted 

therapy
EORTC/MSG criteria

Diagnostics on demand

Targeted 

prophylaxis
Risk + biomarker

Early 

treatment
S/S + biomarker

periodic monitoring while at risk

27

1 2

3

Active screen
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Impact of infectious diseases consultation as a part of an antifungal 
stewardship program 

28
Kobayashi T, et al. Impact of Infectious Disease Consultation in Patients With Candidemia: A Retrospective Study, Systematic Literature Review, and Meta-analysis. Open 
Forum Infect Dis. 2020;7:ofaa270

Favor infectious disease 

consult (IDC)
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Evidences

Physicians

Pathogens Products

PoliciesPatients

29

Practice

procedure

Proficiency

Philosophy

8/6/2023 YC Chen

The best practices in antifungal management = Smart use of right 
weapons (integrated diagnostics & therapeutics) for the right 
patients at the right time through timely adjusted risk assessment & 
risk reduction through multidisciplinary collaboration
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Thank you!

30
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