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1 Introduction 
 
1.1 Background & Epidemiology 
 
Different approaches to the use of antifungal therapy have evolved over time. 
International guidelines primarily emphasise the need for 1:  
 

1. Attempting a prompt diagnosis;   
2. Early therapy based on identifying patients at high risk of fungal infection(s) 

 
Recent surveys have shown that as many as 7.5 % of patients are on empirical 
antifungals at any given time in an ICU 1. Use of antifungals in patients that do not need 
them is not only associated with potential adverse effects, drug interactions, and 
increase costs, but also with ecological shifts and emergence of resistance 1,2. 
 

1.1.1 Filamentous fungi 
 
The most frequent filamentous fungi (moulds) isolated are Aspergillus spp., but 
Fusarium spp., Scedosporium spp., Penicillium spp., and the mucoromycotina 
(previously known as the zygomycetes) are also being increasingly reported. 3 
 
Aspergillus fumigatus is the most common species isolated  from cases of Invasive 
Aspergillosis followed by Aspergillus flavus, Aspergillus niger, and Aspergillus terreus. 4 

 
1.1.2 Yeasts 

 
Candida spp. and Cryptococcus spp. are the yeasts most frequently isolated in clinical 
practice 3. In 2012, Candida spp. accounted for 1.7% of monomicrobial bloodstream 
infections 5. C. albicans and C. glabrata are the most commonly isolated Candida spp. 5. 
Locally, 2% of C. albicans and 19% of C. glabrata tested resistant to fluconazole. 
 
Patients in intensive care units (ICU) have a high risk of developing Invasive 
Candidiasis (IC), which increases with the length of ICU stay 6.  
 
2 Scope 
 
2.1 Are you using the right guideline? 
 
If appropriate, please consider using one of the following alternative guidelines (Please 
refer to hospital Trust intranet): 
 

 Specialist Paediatric Guidelines 
 Specialist Adult Guidelines in 

o Transplant  
o Cardio-thoracic surgery 
o Haematology/Oncology  
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3 Aims of this guideline 
 
This guideline should be used when contemplating the use of antifungal drugs in adult 
critical care patients. 
 
4 Duties (Roles and Responsibilities) 
 

 All staff should consider the clinical likelihood of patients having fungal infection(s) 
and take all appropriate steps to optimise their investigation and management.  

 If clinically indicated, all staff should prescribe antimicrobial agents in a prudent 
fashion in order to avoid selecting for fungi with reduced antifungal susceptibility. 

 Clinicians should feel comfortable in consulting an infection specialist on the 
investigation and/or management of patients with suspected fungal infection(s). 

 
5 Definitions 
 

 Definition of Invasive Candidiasis & different approaches to therapy: See Table 3. 

 Risk factors for Invasive Candidiasis: See Table 5.  

 Selective Oropharyngeal Decontamination (SOD): See Table 6. 

 Definition of Invasive Aspergillosis: See relevant section and Table 7. 
 
6 Invasive Candidasis 
 
6.1 Diagnosis of Invasive Candidiasis 

 
Certain issues to consider: 

 Treatment is being initiated too late in the majority of patients.  

 Blood cultures become positive late in the disease course 8.  

 The sensitivity of blood cultures for Candida spp is only 50% 8. 

 The optimal time point to commence antifungal therapy remains uncertain 11. 
 
6.1.1 Mortality 
 

Despite new antifungal drugs and advances in the supportive management of critically 
ill patients, Candidaemia remains associated with crude and attributable mortalities of 
40–70% and 30–50%, respectively, prolonged lengths of stay and excess costs 7–9. 
 

TABLE 1: Predictors of Mortality following Invasive Candidiasis 1,9 
 

Increasing age 

Higher APACHE II score 

Immunosuppressive therapy 

Infection with C. tropicalis 
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TABLE 2: Predictors of Survival following Invasive Candidasis 1,9 
 

Early initiation of antifungal therapy 

Removal of central venous catheter (CVC) 

Treatment with an echinocandin antifungal 

Infection with C. parapsilosis 

 
6.1.2 Local epidemiology  

 
In the North East, between 2009 and 2013, the average incidence of Candidaemia was 
2.46 per 100,000 population 5.  
 
Local date for Newcastle hospitals (incl. Royal Victoria Infirmary (RVI) and Freeman 
Hospital (FH): 
 

 Between January 2012 and September 2013, there were 91 patients with 
Candida species isolated from blood cultures (See FIGURE 1) 

 

 
FIGURE 1: Location of specimen collection for 91 patients with proven Candidaemia 
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6.2 Management of Invasive Candidasis 
 

6.2.1 STEP 1 
 
Please be aware: There are 3 different approaches to using antifungals in the treatment 
of Invasive Candidiasis (See TABLE 3): 
 

TABLE 3: Definition of Invasive Candidiasis and different approaches to its 
management   
 
Approach to therapy              Definition 

TARGETED THERAPY  
(Confirmed Invasive 
Candidiasis) 

Candida species isolated from positive blood culture 11 

EMPIRICAL THERAPY  
(“Fever-driven approach”) 

 
Patient: 

 Has negative blood cultures 
AND 

 Is at HIGH-RISK of Candidaemia (see TABLE 5)  
AND 

 Has symptoms and signs of disease (e.g. 
persistently febrile)11,12 

 

PRE-EMPTIVE THERAPY  
(“Colonisation-drive 
approach") 

 
Patient: 

 Has negative blood cultures 
AND 

 Is at HIGH-RISK of Candidaemia (see TABLE 5)  
AND 

 Is colonised with Candida species at ≥ 3 
distinct anatomical sites 11,12 

 

 
6.2.2 STEP 2 

 
Please refer to the flow diagram on the next page in order to choose the correct 
approach for your patient (See FIGURE 2): 
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6.2.3 STEP 3 
 
If the flow diagram, above, suggests to start treatment, please refer to the following 
table (See TABLE 4): 
 

TABLE 4: Antifungal drugs for the treatment of Invasive Candidiasis 
 
Antifungal                      Dose 

FIRST choice: 
Anidulafungin 

200 mg on first day then 100 mg once daily 

 
SECOND choice: 
Caspofungin 

70 mg on first day then 50 mg once daily (70 mg once daily if 
body-weight over 80 kg) 

THIRD choice: 
Micafungin 

100 mg once daily, assuming body-weight over 40 kg 
(increased to 200 mg daily if inadequate response). If body-
weight under 40 kg, 2 mg/kg once daily (increased to 4 mg/kg 
daily if inadequate response) 

 
Anidulafungin is the first choice antifungal for the treatment of Invasive Candidiasis in 
adult critical care patients. 
 
For adult haematology/oncology patients, please consult the relevant guideline on the 
Trust intranet and consider using Caspofungin. 
 
For paediatric patients, consult the relevant guideline on the Trust intranet and consider 
using Micafungin. 
 
6.3 IV to oral switch in treatment of Invasive Candidiasis 
 
Step-down therapy to fluconazole is reasonable for patients who have improved 
clinically after initial therapy with an echinocandin or liposomal amphotericin, and who 
are infected with an organism that is likely to be susceptible to fluconazole  
 
Fluconazole: loading dose of 800 mg [12 mg/kg], then 400 mg [6 mg/kg] once daily 11 
 
6.4 TARGETED THERAPY for Invasive Candidiasis (i.e. positive blood cultures) 
 
Certain issues to consider: 

 Recent evidence suggests that there may an advantage of initial treatment with 
echinocandins over azoles 1.  

 An echinocandin is recommended as initial therapy for most adult patients (*).  

 The currently available echinocandins are considered sufficiently similar so as to 
be interchangeable 2 

 Please note that Echinocandins may be less effective against Candida 
parapsilosis 9  

https://www.medicinescomplete.com/mc/bnf/current/PHP3726-anidulafungin.htm
https://www.medicinescomplete.com/mc/bnf/current/PHP3728-caspofungin.htm
https://www.medicinescomplete.com/mc/bnf/current/PHP3730-micafungin.htm
https://www.medicinescomplete.com/mc/bnf/current/PHP3699-fluconazole.htm
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(*) If the primary focus of infection for the Candidaemia is the urinary tract, please do 
NOT use an echinocandin. Please discuss any such cases with a consultant medical 
microbiologist.  
 

6.4.1 Infection source control  
 
Certain issues to consider: 

 Removal of intravascular catheters is strongly recommended 1,2,11 

 C. parapsilosis is very frequently associated with intravascular catheters.  

 Remove intravascular catheters within the first 48 hours, if feasible 8 
(associated with shorter duration of Candidaemia and reduced mortality in 
adults 2) 

 Any identified collection should be drained 1 
 
6.5 PRE-EMPTIVE & EMPIRICAL THERAPY for Invasive Candidiasis (i.e. 

negative blood cultures) 
 
6.6 Risk factors for Invasive Candidiasis 
 
Although it has been shown that [some] prediction rules (e.g. Candida score) could be 
useful in clinical practice, a prospective validation for risk prediction in a prospective and 
multi-centre setting is lacking 1. Three industry-sponsored studies failed to demonstrate 
the clinical usefulness of predictive rules combining various risk factors 10.  
 
Scores/predictive rules [may] permit the stratification and selection of high-risk patients 
who may benefit from early anti- fungal therapy. However, they have a far better 
negative predictive value than positive predictive value 1. 
 
If you are considering pre-emptive or empirical antifungal therapy for your patient: 

1. Decide whether your patient is at risk of Invasive Candidiasis (see TABLE 5)  
2. If you patient is at risk of Invasive Candidiasis, please use the earlier flow 

diagram to decide on further management (See FIGURE 2) 
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TABLE 5: Risk factors for Invasive Candidiasis 
 
Category                              Subcategory 

Gastro-intestinal tract Major abdominal surgery (particularly upper gastrointestinal 
perforation & oesophageal leak) 1,2,6,10,11  

Acute Necrotising Pancreatitis 1,10 

Acute Liver Failure 

Total parenteral nutrition (TPN) 1,2,6,10,13 

Renal New renal failure requiring haemodialysis/haemofiltration 
1,2,6,10,13 

Severe disease Severe sepsis 1,2 

Prolonged ICU stay (>3 days) 1,2,6,10,13  

Immune system  High Dose Steroids (≥40mg prednisolone OD) or other 
immunosuppression 1,10,11 

Diabetes 1 

Neutropenia 1 

Intravascular devices Presence of a central line 2,10 

Positive catheter tip cultures (although not justifying 
empirical therapy if present as a single risk factor) 6 

Miscellaneous Colonisation with Candida spp. at other body sites 1,2,6 

Prolonged use of broad spectrum antibiotics 1,2,6,10,13 

 
7 Selective Oropharyngeal Decontamination (SOD) for the prevention of 

invasive fungal infection 
 
Certain issues to consider: 

 Fungal infection is associated with significant morbidity and mortality.  

 Invasive infection is virtually always preceded by excessive colonization and 
overgrowth.  

 Infection can be prevented by eliminating colonization and over-growth 14 
 
SOD consists of topical application of the following combination of 3 different 
antimicrobial agents in the oropharynx and stomach: 
 

TABLE 6: Combination of 3 drugs used in for selective oropharyngeal 
decontamination (SOD) 
 
Drug                                                                  Route & dosage 

Nystatin  
 

5mls (500,000 units) QDS Mouthwash  
 

Neomycin  
 

1g QDS NG/NJ/Oral  
 

Colistin  
 

100 mg QDS NG/NJ/Oral 
 

 

https://www.medicinescomplete.com/mc/bnf/current/PHP8033-nystatin.htm
https://www.medicinescomplete.com/mc/bnf/current/PHP3489-neomycin-sulfate.htm
https://www.medicinescomplete.com/mc/bnf/current/PHP3560-colistimethate-sodium.htm
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8 Invasive Aspergillosis  
 
8.1 Diagnosis of Invasive Aspergillosis  
 

The diagnosis of Invasive Aspergillosis is based on a combination factors (see : 

 Host factors 

 Clinical features 

 Microbiological evidence 
 

8.2 Proven Invasive Aspergillosis  
 

Diagnosed by 4,15,16: 
 

 Positive microscopic analysis of sterile material:  
o Histopathologic, cytopathologic, or direct microscopic examination of a 

specimen obtained by needle aspiration or biopsy in which hyphae are 
seen accompanied by evidence of associated tissue damage;  

AND 

 Positive culture from normally sterile material  
 

Certain issues to consider: 
 

 Only approximately 50% of microscopy-positive histological specimens 
are culture-positive in Invasive Aspergillosis 15. 

 Moulds, including Aspergillus spp., are ubiquitous in the environment.  

 Interpretation of culture results should take the type and quality of the 
specimen into account.  
 

8.3 Probable Invasive Aspergillosis 
 

Diagnosis requires the presence of 4,16:  
 

 Predisposing host factor(s) 
AND 

 Specific clinical features 
AND  

 Microbiological evidence.  
 

8.4 Possible Invasive Aspergillosis 
 
Diagnosis  requires the presence of 4,16:  
 

 Predisposing host factor(s)  
AND 

 Specific clinical features 
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TABLE 7: Diagnostic criteria for invasive Aspergillosis 
 
Diagnostic criteria     Subcategories 

Host factors 

 Recent history of neutropenia (<0.5 × 109 neutrophils/L [<500 
neutrophils/mm3] for >10 days)  

 allogeneic stem cell transplant recipient 

 Prolonged use of corticosteroids  at a mean minimum dose of 
0.3 mg/kg/ day of prednisone equivalent for >3 weeks 

 Treatment with other recognized T cell immunosuppressants, 
such as cyclosporine, TNF-α blockers, specific monoclonal 
antibodies (such as alemtuzumab), or nucleoside analogues 
during the past 90 days 

 Severe immunodeficiency  

Clinical 
features 

 The presence of 1 of the following 3 signs on CT: 
o Dense, well-circumscribed nodular lesions(s) with or 

without a halo sign 
o Air-crescent sign 
o Cavity 

 Tracheobronchitis: 
o Tracheobronchial ulceration, nodule, 

pseudomembrane, plaque, or eschar seen on 
bronchoscopy 

 Sinonasal infection 
o Imaging showing sinusitis plus at least 1 of the 

following 3 signs: 
 Acute localized pain (including pain radiating to 

the eye) 
 Nasal ulcer with black eschar 
 Extension from the paranasal sinus across bony 

barriers, including into the orbit 

 CNS infection 
o 1 of the following 2 signs: 

 Focal lesions on imaging 
 Meningeal enhancement on MRI or CT 

Microbiological 
evidence 

 Direct test (cytology, direct microscopy, or culture) 

 Indirect tests (detection of antigen or cell-wall constituents) 
o Galactomannan antigen detected in plasma, serum, 

bronchoalveolar lavage fluid, or CSF 
o There are other serum biomarkers available for 

diagnosis of invasive aspergillosis (which can be 
arranged after discussion with microbiology) 
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8.5 Antifungal therapy of Invasive Aspergillosis: 
 

8.5.1 PROVEN or PROBABLE disease:  
 

Primary therapy 4: Voriconazole 

 Intravenous dosage:  

o 6 mg/kg every 12 hours for 2 doses, then 4 mg/kg every 12 

hours (reduced to 3 mg/kg every 12 hours if not tolerated) 

 Oral dosage:  

o Body weight >40kg: 400 mg every 12 hours for 2 doses then 

200 mg every 12 hours, increased if necessary to 300 mg every 

12 hours Alternative therapy 

o Body weight <40kg: 200 mg every 12 hours for 2 doses then 

100 mg every 12 hours, increased if necessary to 150 mg every 

12 hours 

Alternative therapy: Discuss with a consultant medical microbiologist 
 

8.5.2 POSSIBLE disease:  
 

Primary therapy: Caspofungin 

 Intravenous ONLY: 70 mg on first day then 50 mg once daily (70 mg 
once daily if body-weight over 80 kg)  

 
Alternative therapy: Discuss with a consultant medical microbiologist 

 

  

https://www.medicinescomplete.com/mc/bnf/current/PHP3709-voriconazole.htm
https://www.medicinescomplete.com/mc/bnf/current/PHP3728-caspofungin.htm
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9 Training 
 
Antifungal therapy for critical care patients is not included within Mandatory Training  
 
10 Equality and Diversity 
 
 The Trust is committed to ensuring that, as far as is reasonably practicable, the way we 
provide services to the public and the way we treat our staff reflects their individual 
needs and does not discriminate against individuals or groups on any grounds. This 
document has been appropriately assessed. 
 
11 Consultation and review 
 
Authors of this guideline: 
 

 Dr Daniel Weiand, Specialty Registrar in Medical Microbiology 

 Dr Julie Samuel, Consultant Medical Microbiologist 

 Dr Jon Walton, Consultant in Intensive Care Medicine 
 
This guideline has been published on behalf of the Antimicrobial Steering Group 
(AMSG), following consultation with critical care staff and infection specialists. 
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