
Relevance of Anti Fungals in ICU 



• Fungal infections are a worldwide 
global health problem. 

 

• ≈1.5 million/year have 
disseminated or invasive fungal 
infections (IFIs), requiring 
advanced treatment and 
hospitalization 

 

• Few fungal infections having 
mortality rates ≈ 90%–95% 

Introduction 

Lass-Flörl C et al. Methods Mol Biol. 2017;1508:3-15. 



Fungal infections  

• Accounts for 10 % of all nosocomial 
infections.  

 

• Fungal infections are difficult to 
diagnose because clinical symptoms, 
signs, and radiographic manifestations 
are unspecific. 

 

• Immunocompromised hosts are at an 
increased risk of suffering from fungal 
infections 

  Eg. Organ transplant recipients  

         Lung diseases. 

Lass-Flörl C et al. Methods Mol Biol. 2017;1508:3-15. 



Common Fungal Pathogens  

• The most important fungal pathogens are 

▫ Aspergillus species,  

▫ Candida species 

▫ Cryptococcus species,  

▫ Pneumocystis jirovecii , and  

▫ Mucormycetes (formerly Zygomycetes ), with Rhizopus 

species, Mucor species, and Lichtheimia species  

 Sahoo AK et al. Indian Dermatol Online J. 2016 Mar-Apr; 7(2): 77–86 



Characteristics of fungal infections worldwide 

Lass-Flörl C et al. Methods Mol Biol. 2017;1508:3-15. 
Vandeputte P et al. Intl J  Microbiol 2012, Article ID 713687, 26 



Overview of laboratory methods available for the 
diagnosis of fungal diseases 

• Conventional methods 

• Direct microscopy (KOH/Calcofl uor white stains, Giemsa) 

• Histopathology 

• Culture 

• Serology 

• Galactomannan test for Aspergillus species 

• Mannan test for Candida species 

• Antibody test for aspergillosis in immunocompetent hosts 

• ß-1-3 D glucan panfungal test 

• Lateral device fl ow assays for Aspergillus and Cryptococcus species 

• Antigen and antibody based assays for non-European mycoses 

• Molecular methods 

• Fluorescence in situ hybridization test 

• PCR assays 

 
Lass-Flörl C et al. Methods Mol Biol. 2017;1508:3-15. 



Specimens applied for diagnosing fungal infections 

Lass-Flörl C et al. Methods Mol Biol. 2017;1508:3-15. 



Specimens applied for diagnosing fungal infections 

Lass-Flörl C et al. Methods Mol Biol. 2017;1508:3-15.c 



Cultures 

• Cultures represent the gold standard in diagnosing fungal diseases 

 

• Positive cultures must be interpreted with caution, as the clinical 
significance depends on the type of fungus detected and the type of 
specimen investigated. 

 

  (a) For non-sterile sites, such as the skin, fungi identified may be 
disease-causing (pathogenic) or may be part of the normal skin flora; a 
mixture may be present. 

 

 (b) Sterile samples, such as blood or tissues that are properly 

 collected will not be contaminated with normal flora, and a positive 
culture identifies the causing pathogen 

Pianalto KM, J Fungi. 2016 ;2(4):26. 



Serological Tests 
• Noninvasive diagnostic tests include the detection of fungal cell wall 

components and antibodies. 

•  However, the detection of serum antibodies is ineffective, as 
immunocompromised patients lack specific antibody response. 

Lass-Flörl C et al. Methods Mol Biol. 2017;1508:3-15. 



Serological Tests 

Lass-Flörl C et al. Methods Mol Biol. 2017;1508:3-15. 



Molecular Detection of Fungi in Clinical Specimens 
Fluorescence In Situ Hybridization  ( FISH ) Test 

 

• The FISH method uses PNA probes for the identifi cation of C. albicans 
directly from positive blood culture.  
 

• The C. albicans PNA FISH test (Advandx) is based on a fl uorescein-
labeled PNA probe that targets C. albicans 26S rRNA.  
 

• The FISH results are unaffected by the type of blood culture system or 
broth formulation. 
 

• This approach may provide a time saving of 24–48 h, compared with 
conventional laboratory identification methods used 

Lass-Flörl C et al. Methods Mol Biol. 2017;1508:3-15. 



Polymerase Chain Reaction (PCR) 
• Detection of fungal DNA by means of PCR has been studied in detail for 

candidemia and invasive aspergillosis.  

 

• The potential usefulness of DNA detection is evident, given that many 
opportunistic fungal pathogens grow slowly or are difficult to isolate. 

 

• Clinical specimens include serum or whole  
blood for Candida and Aspergillus species,  
and respiratory samples 
 (e.g., sputum, BAL fluid or tissue) 
 for invasive aspergillosis. 

Lass-Flörl C et al. Methods Mol Biol. 2017;1508:3-15. 



Overview of 
commercially 
PCR test 
assays 
available 

Lass-Flörl C et al.  
Methods Mol Biol. 2017;1508:3-15. 



PCR and GM antigen testing 
• PCR and GM antigen testing has recently been shown to improve 

sensitivity and specificity, when compared to either test alone. 

 

• A systematic review and meta-analysis was done on the use of PCR tests 
for the diagnosis of invasive aspergillosis (IA).  

 

• Data from more than 10,000 blood, serum, or plasma samples obtained 
from 1618 patients at risk for IA were retrieved from 16 studies. 

 

• A single PCR-negative result is thus sufficient to exclude diagnosis of 
proven or probable IA.  

 

• However, two positive tests are required to confirm the diagnosis 
because the specificity is higher than attained from a single positive test. 

Sahoo AK et al. Indian Dermatol Online J. 2016 Mar-Apr; 7(2): 77–86 
Lass-Flörl C et al. Methods Mol Biol. 2017;1508:3-15. 



PCR and GM antigen testing 
• Efforts are underway to devise a standard for 

Aspergillus PCR for screening which will help  

▫ enabling formal validation of the PCR, and  

▫ identify patients who are  most likely to 
benefit from its implementation.  

 

• For diagnosis of pneumocystis pneumoniae, 
PCR may be helpful, and is more sensitive than 
staining methods 

Sahoo AK et al. Indian Dermatol Online J. 2016 Mar-Apr; 7(2): 77–86 
Lass-Flörl C et al. Methods Mol Biol. 2017;1508:3-15. 



 
Diagnostic performance based on fungal diseases present 

Sahoo AK et al. Indian Dermatol Online J. 2016 Mar-Apr; 7(2): 77–86 
Lass-Flörl C et al. Methods Mol Biol. 2017;1508:3-15. 



Antifungal Agents in Clinical Usage 

Lass-Flörl C et al. Methods Mol Biol. 2017;1508:3-15 



Polyenes: Amphotericin B and Its derivatives 

• Polyene antifungals target fungal plasma membrane.  

 

• Broad spectrum and indicated for  treatment of severe infections 
caused by Candida sp., Cryptococcus sp., Zygomycetes and as an 
alternative therapy for aspergillosis. 

 

• Also used to treat many life-threatening IFIs due to other 
filamentous molds, as well as the thermally-dimorphic fungi,  such 
as Histoplasma, Coccidioides and Blastomyces.  

 

• Newer formulations , such as lipid-associated and liposomal 
formulations, demonstrate more selective fungal targeting and 
less host toxicity 

Pianalto KM, J Fungi. 2016 ;2(4):26. 



Azoles and Triazoles 
 
• Fluconazole is most widely-used yeast-active azole, and often 

very effective against Cryptococcus and Candida sp.  

 

• Fluconazole resistance can present a significant clinical issue in 
systemic candidiasis:  

▫ Eg., Candida sp., such as C. krusei, are intrinsically resistant and 
other Candida isolates are often susceptible at high conc. 

 

• The mold-active azoles include itraconazole, voriconazole, 
posaconazole and isavuconazole. 

 

Pianalto KM, J Fungi. 2016 ;2(4):26. 



Azoles and Triazoles 

• In addition to retaining activity against Candida and 
Cryptococcus yeasts, these agents also inhibit many 
filamentous fungi.  

 

• Itraconazole was the first available azole with significant 
activity against molds, such as Aspergillus fumigatus. 

 

• Isavuconazole (Cresemba®, Astellas Pharmaceuticals, 
Tokyo, Japan) is the most recently approved triazole 
antifungal drug.  

 

 
Pianalto KM, J Fungi. 2016 ;2(4):26. 



Echinocandins 

• Currently, three drugs are available for clinical usage: 
caspofungin, micafungin and anidulafungin.  

 

• Echinocandins affect cell wall biosynthesis through the 
noncompetitive inhibition of -1,3-glucan synthase.  

 

• Primarily used for the treatment of invasive candidiasis and 
as an alternative therapy for treatment of aspergillosis  

 

• Echinocandins have low host toxicity and few drug 
interactions.  

 
Pianalto KM, J Fungi. 2016 ;2(4):26. 



Nature, target, mode of action, and fungal 
resistance mechanisms of the major antifungal 

drugs used in human therapy 

Lass-Flörl C et al. Methods Mol Biol. 2017;1508:3-15. 
Vandeputte P et al. Intl J  Microbiol 2012, Article ID 713687, 26 



5-Fluorocytosine 
• Fluoridated pyrimidine analog, which inhibits DNA and RNA 

synthesis 
 

• It has been attributed with cytostatic effects and high rates of 
resistance developing during monotherapy.  
 

• Therefore, flucytosine is rarely used as a single agent for the 
treatment of fungal infections. 
 

• Multiple clinical trials have shown it to be highly effective in 
combination with amphotericin B against cryptococcal meningitis 
 

• Indeed, amphotericin B plus flucytosine is the first-line treatment 
for Cryptococcus central nervous system (CNS) infections  

Pianalto KM, J Fungi. 2016 ;2(4):26. 



Antifungal Agents in Development with Novel 
Modes of Action 

Pianalto KM, J Fungi. 2016 ;2(4):26. 



New antifungal agents in development 

Pianalto KM, J Fungi. 2016 ;2(4):26. 



New antifungal agents in development 

Pianalto KM, J Fungi. 2016 ;2(4):26. 



Summary 
• A precise mycological diagnosis is only possible with the help of 

laboratory testing.  
 

• With improved diagnostics, confirmation of the cause of fungal 
infection is possible by serological and molecular testing. 
 

• Conventional microbiological and microscopic techniques remain 
the cornerstone of diagnosis but lack sensitivity. 

 

• Combined implementation of other available tools is therefore 
mandatory for proper diagnosis 

 

• DNA and RNA-based methods hold promise for improved 
sensitivity and specificity, but these methods will require 
extensive validation in clinical studies 

. Pianalto KM, J Fungi. 2016 ;2(4):26  
Lass-Flörl C et al. Methods Mol Biol. 2017;1508:3-15. 
Vandeputte P et al. Intl J  Microbiol 2012, Article ID 713687, 26 



Summary 

• Promising advances are being made in antifungal drug 
development, both through the  

▫ development of novel compounds with potent antifungal activity 

▫ repurposing of previously described compounds for new uses as 
antifungal agents 
 

• Expanding insight into cellular processes required for fungal 
survival is now being translated to specific identification of new 
therapeutic targets.  

 

• Together, these efforts will greatly expand the currently 
limited number of drugs that we have to treat patients with 
life-threatening fungal infections. 

Pianalto KM, J Fungi. 2016 ;2(4):26  
Lass-Flörl C et al. Methods Mol Biol. 2017;1508:3-15. 
Vandeputte P et al. Intl J  Microbiol 2012, Article ID 713687, 26 



Thank You 


