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PULMONARY ASPERGILLOSIS
INTRODUCTION
The overall incidence of invasive fungal infection on the ICU is low (<1%), albeit potentially underdiagnosed and primarily associated with invasive candidal (IC) disease (1). Invasive aspergillosis (IA) is an opportunistic infection that occurs mainly among patients with haematological malignancies, most notably during prolonged periods of neutropenia, but also in subjects with solid tumours, critical illness or HIV/AIDS, and in those who have undergone allogeneic stem cell transplantation or solid organ transplantation (2, 3). In recent years, IA has increasingly been recognized as an emerging disease in non-neutropenic individuals and in patients admitted to the ICU, even in the apparent absence of a classic predisposing immunodeficiency (4-10). Although not uncommon in immunocompetent patients, the features of IA in this setting differ substantially from those in neutropenic patients and its epidemiology, clinical characteristics, outcomes and prognosis are not well known (5, 6). IA within the haematology-oncology population carries a mortality of 30-40% (11).
RISK FACTORS
Risk factors for IA in non-neutropenic patients admitted to the ICU include prolonged treatment with corticosteroids before (during) ICU admission, COPD (existing chronic respiratory illness), liver cirrhosis with prolonged ICU stay (>7 days), solid organ cancer, HIV infection and lung transplantation (12-16) (Appendix 2). In addition respiratory viruses, including Influenza and COVID-19, are recognised risk factors (16, 17).
TRIGGERS FOR INVESTIGATION
Diagnosis of IA in non-neutropenic critically ill patients is challenging because the signs and symptoms are non-specific. Early diagnosis and timely therapeutic intervention require a high level of awareness and suspicion. Refractory fever or systemic inflammatory response despite 72 hours antibiotics, recrudescent fever or systemic inflammatory response for at least 48 hours despite antibiotics, deteriorating or persistent poor respiratory function or progressive radiology despite antibiotics and ventilator support or symptoms suggestive of IA (dyspnoea, haemoptysis or pleural rub/chest pain) should trigger further investigations.
TESTING
While most invasive fungal diseases are diagnosed 5-10 days post ICU admission, patients may have infection on admission or develop it 4-5 weeks post admission, so regular screening is recommended while the patient meets the inclusion criteria above (16). Tests used in the diagnosis of IA are highlighted in bold.
Daily:
· Blood culture x2
Once weekly:
· NBL/BAL for galactomannan, Aspergillus PCR and fungal culture
· Catheter urine, line sites and wound culture for Candida
· Serum for 1,3-β-D-glucan (Galactomannan and Aspergillus PCR or Candida PCR, dependent on 1,3-β-D-glucan positivity)
Deterioration in the patient’s condition should lead to an increased frequency of testing.
Positivity by 1,3-β-D-glucan, galactomannan or aspergillus PCR should instigate repeat testing
When an isolate of Aspergillus has been recovered from the respiratory tract of patients with suspected IA, sending the isolate for susceptibility testing is advised.
As clinical indicated:
· Targeted investigation depending on clinical presentation, e.g. CT chest if deteriorating respiratory function.
INTERPRETATION TESTS
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Adapted from (18). Note this flow diagram is applicable to all patients where there is a suspicion of pulmonary aspergillosis not just for those that are COVID-19 positive.
TREATMENT AND MONITORING
The optimum strategy for the diagnosis and treatment of IA on the ICU has not been established, however, we recommend the following approaches. In institutions where diagnostics are readily available with short (<48 hours from sample collection) turn-around-times (TATs), a diagnostic driven approach should be adopted whereby antifungals are commenced based on positive test results in an at risk patient with a compatible clinical syndrome. In certain circumstances it may be appropriate to commence empiric therapy (fever driven approach) e.g. in institutions that depend on send-away tests or in a rapidly deteriorating critically unwell patient. However, it is vital that, where possible, diagnostic tests be sent prior to commencing empiric therapy so that upon receipt of the results the appropriateness of treatment can be reviewed. 
For initial therapy of IA in most patients, voriconazole monotherapy is recommended (19). For patients who are intolerant of voriconazole because of severe reactions, isavuconazole is be a better tolerated alternative (20). The decision of which agent to choose depends on organ dysfunction, toxicities, and tolerability. For patients with severe hepatotoxicity or when there is concern for drug interactions between azoles (as a class) and other agents, use AmBisome. Although there is less experience with isavuconazole, consider using it instead of voriconazole or Ambisome in patients who have renal dysfunction and cannot receive intravenous voriconazole due to its cyclodextrin vehicle. 
In patients with refractory or progressive IA and in patients in whom infection has emerged or progressed despite antifungal prophylaxis, an individualised approach should be taken after discussion with microbiology.
We recommend that treatment be continued for a minimum of 6 weeks, largely dependent on the degree and duration of immunosuppression, site of disease, and evidence of disease improvement. For patients receiving voriconazole, particularly individuals where infection has emerged or progressed despite azole therapy, therapeutic drug-monitoring (TDM) is advised and pre-dose levels should be drawn after the patient has received at least 5-7 days of consistent voriconazole therapy. TDM is currently not required for isavuconazole or Ambisome. 

INVASIVE CANDIDAL INFECTION (CANDIDAEMIA AND DEEP SEATED CANDIDIASIS)
INTRODUCTION
The overall incidence of invasive fungal infection on the ICU is low (<1%) (1). Invasive Candida (IC) infections comprise candidaemia and deep-seated candidiasis (submucosal tissue and organ infections), diseases that may occur concurrently or independently. Approximately 50% of primary candidaemia results in secondary deep-seated candidiasis due to haematogenous seeding (21). Primary deep-seated candidiasis stems from non-haematogenous introduction of Candida into sterile sites, most commonly the abdominal cavity. Studies suggest that <20% of primary deep-seated candidiasis is associated with secondary candidaemia (22-24). 
Candidaemia and other types of invasive candidiasis carry mortality rates of 25%–40% (25). Prompt antifungal treatment improves outcomes (26, 27), but gold standard diagnostic tests (blood or deep-tissue site cultures) are ~50% sensitive, have turn-around times of several days, and often turn positive late in the disease (21). Deep-tissue cultures are further limited by need for invasive procedures, which are often contra-indicated due to underlying medical conditions. Poor outcomes and shortcomings of cultures promote antifungal therapy in the absence of conclusive diagnoses, a practice of unclear benefit in many settings that may impact institutional ecology, antifungal resistance and pharmacy budgets (21, 28). Non-culture diagnostics such as -D-glucan or polymerase chain reaction (PCR) assays detect Candida cellular components in blood or serum, rather than viable organisms. Used judiciously as adjuncts to cultures, these tests can identify more patients with invasive candidiasis, at earlier disease stages (21). However, there is uncertainty about the performance of non-culture diagnostics in routine practice, and their roles in patient management.
RISK FACTORS
Risk factors are non-specific and common in hospitalised patients, including broad-spectrum antibiotics, intravenous access devices, total parenteral nutrition, mechanical ventilation, renal insufficiency and replacement therapy, diabetes mellitus, corticosteroids, neutropenia or neutrophil dysfunction, and Candida colonisation (29). The incidence of candidaemia increases from <1% to ~10% as one moves from any hospitalised patient in whom blood cultures are collected, to low-risk ICU patients or patients undergoing non-gastrointestinal (GI) surgery (30, 31), to more moderate-risk patients who are ICU residents for ≥4 days or who are in septic shock (32, 33), to higher-risk ICU patients identified by clinical prediction rules (32, 34, 35) (Table 1). In contrast, intra-abdominal candidiasis is a relatively high-incidence disease among more narrowly-defined populations. While patients often have some of the risks above, the disease does not occur in the absence of predisposing factors involving the gastrointestinal (GI) tract or digestive system. Common examples include severe pancreatitis or disruption of GI tract or peritoneal cavity integrity by disease or medical intervention (Appendix 2). The incidence of intra-abdominal candidiasis increases from ~3% to ≥30% as one moves from low-to-moderate risk peritoneal dialysis patients with peritonitis (36, 37), to high-risk patients with severe acute or necrotizing pancreatitis, or recurrent leaks of the GI tract (24, 29, 38) (Table 2). In most patients, the predominant type of invasive candidiasis should be apparent when clinicians order a diagnostic test. COVID-19 infection has been associated with increased risk of IC (16).
TRIGGERS FOR INVESTIGATION
Diagnosis of IC in non-neutropenic critically ill patients is challenging because the signs and symptoms are non-specific. Early diagnosis and timely therapeutic intervention require a high level of awareness and suspicion. Refractory fever or systemic inflammatory response despite 72 hours antibiotics, recrudescent fever or systemic inflammatory response for at least 48 hours despite antibiotics, in a patient with relevant risk factors should trigger further investigations.
TESTING
While most invasive fungal diseases are diagnosed 5-10 days post ICU admission, patients may have infection on admission or develop it 4-5 weeks post admission, so regular screening is recommended while the patient meets the inclusion criteria above (16). Tests used in the diagnosis of invasive candidiasis are highlighted in bold.

Daily:
· Blood culture x2
Once weekly:
· NBL/BAL for galactomannan, Aspergillus PCR and fungal culture
· Catheter urine, line sites and wound culture for Candida
· Serum for 1,3-β-D-glucan (Galactomannan and Aspergillus PCR or Candida PCR, dependent on 1,3-β-D-glucan positivity)
Deterioration in the patient’s condition should lead to an increased frequency of testing.
Positivity by 1,3-β-D-glucan or Candida PCR should instigate repeat testing
As clinical indicated:
· Targeted investigation depending on clinical presentation, e.g. CT abdomen if intra-abdominal infection suspected.

INTERPRETATION TESTS
Suspected candidaemia
The performance of biomarkers (1,3-β-D-glucan, Candida PCR) will vary according to the site of the Candida infection. For patients with candidaemia without deep seated Candida infection 1,3-β-D-glucan and Candida PCR have a sensitivity and specificity of 80%, 80% and 90, 90% respectively (39-42). The utility of biomarker testing in this setting is dependent on the prevalence of disease in the tested population, as well as the threshold at which clinicians would want to initiate or be willing to withhold antifungal therapy. PPV and NPV thresholds to trigger or discontinue antifungal treatment are not established conclusively. Based on the prophylaxis data, however, PPV ≥~15% and NPV ≥~85% are reasonable thresholds to consider initiating pre-emptive antifungal treatment and withholding antifungal treatment, respectively (43-49).
Testing using 1,3-β-D-glucan and Candida PCR has a NPV (≥97%) for candidaemia (table 1). 
	Table 1: Candidaemia

	Prevalence
	Representative patient
	1,3-β-D-glucan
(80%, 80%)
	PCR
(90%, 90%)

	
	
	PPV
	NPV
	PPV
	NPV

	0.4%
	· Any hospitalized patient in whom a blood culture is collected
	1%
	99.9%
	3%
	>99.9%

	1%
	· Patient admitted to intensive ICU
	4%
	99.7%
	8%
	99.9%

	2%
	· Patient with febrile neutropenia, baseline rate of candidaemia prior to empiric antifungal treatment
	7%
	99.5%
	15%
	99.8%

	3%
	· Patient with septic shock and >3–7 days in ICU
	11%
	99.2%
	22%
	99.7%

	5%
	· Patient with left ventricular assist device and evidence of active infection
	17%
	98.7%
	32%
	99.5%

	10%
	· Patient fulfilling criteria of clinical prediction model for candidaemia
	31%
	97%
	50%
	99%



However, using this test in low risk individuals should be avoided as the incremental decrease in a priori risk will be minimal e.g. with a prevalence of 1%, the risk of candidaemia in patients testing negative will be <1%. Given the high NPV of 1,3-β-D-glucan and/or Candida PCR, consider stopping/withholding antifungal therapy if these tests are negative (highlighted red table 1). 
Testing using 1,3-β-D-glucan and Candida PCR has a variable positive predictive value for candidaemia (table 1). The greatest utility of these tests, with regards to PPV, is likely to be in those individuals where the a priori is <15% and the PPV is ≥15%. Positivity by 1,3-β-D-glucan and Candida PCR and PPV ≥15% (highlighted green table 1) should prompt consideration for commencing/continuing antifungal therapy.

Suspected intra-abdominal candidiasis
The performance of biomarkers (1,3-β-D-glucan, Candida PCR) will vary according to the site of the Candida infection. For patients with deep seated Candida infection biomarkers have not been as well validated as for those with candidaemia. In this population 1,3-β-D-glucan and Candida PCR have a sensitivity and specificity of 65%, 75% and 85, 33-97% respectively (22, 23, 50, 51). The utility of biomarker testing in this setting is dependent on the prevalence of disease in the tested population, as well as the threshold at which clinicians would want to initiate or be willing to withhold antifungal therapy. PPV and NPV thresholds to trigger or discontinue antifungal treatment are not established conclusively. Based on the prophylaxis data, however, PPV ≥~15% and NPV ≥~85% are reasonable thresholds to consider initiating pre-emptive antifungal treatment and withholding antifungal treatment, respectively.
The greatest utility of these tests, with regards to NPV, is likely to be in those individuals where the a priori is ≥15% and the NPV is ≥85%. In these individuals clinicians may wish to withhold/discontinue antifungal therapy (highlighted red table 2).
	Table 2: Intra-abdominal candida infection 

	Prevalence
	Representative patient
	1,3-β-D-glucan
(65%, 75%)
	PCR
(85%, 33-97%)

	
	
	PPV
	NPV
	PPV
	NPV

	5%
	· Peritoneal dialysis with peritonitis
	12%
	97.6%
	6-59%
	97.2-99.2

	10%
	· Patient with emergency surgery for intra-abdominal infection
· Patient with colonic perforation
	22%
	95%
	12-76%
	95.2-98.3%

	20%
	· Patient (non-neutropenic) in ICU  ≥7 days with abdominal surgery
· Patient with high-risk severe acute or necrotizing pancreatitis
· Patient with small bowel perforation
· Patient with emergent surgery for nosocomial intra-abdominal infection
	39%
	89.6%
	24-88%
	89.8-97.5%

	30%
	· Patient who has undergone high-risk GI/hepatobiliary surgery
· Patient with a biliary leak
· Patient with a gastric/duodenal perforation
· Patient (non-neutropenic) in ICU ≥7 days with abdominal surgery and Candida score >3
	53%
	83%
	35-93%
	83.7-93.8%



Testing using 1,3-β-D-glucan and Candida PCR has a variable positive predictive value for candidaemia (table 2). The greatest utility of these tests, with regards to PPV, is likely to be in those individuals where the a priori is <15% and the PPV is ≥15%. Positivity by 1,3-β-D-glucan and Candida PCR and PPV ≥15% (highlighted green table 1) should prompt consideration for commencing/continuing antifungal therapy.

TREATMENT AND MONITORING
The optimum strategy for the diagnosis and treatment of IC on the ICU has not been established however we recommend the following approaches. In institutions where diagnostics are readily available with short TATs (<48 hours from sample collection), a diagnostic driven approach should be adopted whereby antifungals are commenced based on positive test results in an at risk patient with a compatible clinical syndrome. In certain circumstances it may be appropriate to commence empiric therapy (fever driven approach) e.g. in institutions that depend on send-away tests or in a rapidly deteriorating critically unwell patient. However, it is vital that, where possible, diagnostic tests be sent prior to commencing empiric therapy so that upon receipt of the results the appropriateness of treatment can be reviewed. 
An echinocandin (caspofungin: loading dose 70 mg, then 50 mg daily) is recommended as initial therapy (52). Fluconazole, intravenous or oral, 800-mg (12 mg/kg) loading dose, then 400 mg (6 mg/kg) daily is an acceptable alternative to an echinocandin as initial therapy in selected patients, including those who are not critically ill and who are considered unlikely to have a fluconazole-resistant Candida species. AmBisome (3–5 mg/kg daily) is a reasonable alternative if there is intolerance or resistance to other antifungal agents. Transition from an echinocandin or AmBisome to fluconazole (usually within 5–7 days) is recommended for patients who are clinically stable, have isolates that are susceptible to fluconazole and have negative repeat blood cultures following initiation of antifungal therapy. All non-neutropenic patients with candidaemia should have a dilated ophthalmological examination and trans-thoracic echocardiogram. Follow-up blood cultures should be performed every day or every other day to establish the time point at which candidaemia has been cleared. Recommended duration of therapy for candidaemia without obvious metastatic complications is for 2 weeks after documented clearance of Candida species from the bloodstream and resolution of symptoms attributable to candidaemia. Central venous catheters (CVCs) should be removed as early as possible in the course of candidaemia when the source is presumed to be the CVC and the catheter can be removed safely; this decision should be individualized for each patient. For treatment of intra-abdominal candidiasis the duration of therapy should be determined by adequacy of source control and clinical response.

An overview of the management protocol of critical-care patients at risk of IC is shown in Appendix 3.


PNEUMOCYSTIS PNEUMONIA
INTRODUCTION
Pneumocystis pneumonia (PCP) is a potentially life-threatening infection that occurs in immunocompromised individuals. The incidence of PCP is rising as a result of an increase in the susceptible patient population. This has occurred outside of the usual HIV-positive cohort, with data from recent studies showing that PCP is now more prevalent in the HIV-negative at-risk population, in particular haematology patients and renal (solid organ) transplant recipients (53-55).
RISK FACTORS 
HIV-infected patients with a low CD4 count are at the highest risk of PCP. Susceptible non-HIV infected patients include those with solid tumours, recipients of solid organ transplant, particularly renal transplants, and patients suffering from haematological malignancy, especially those receiving a haematopoietic stem cell transplant or those with a lymphoproliferative condition (55). With more patients receiving immune-modularity therapies (e.g., high dose corticosteroids, anti-TNF therapy, monoclonal antibodies (e.g. rituximab)) for  autoimmune  and  inflammatory  conditions  and  improvements  in  the  recognition  of  primary immune deficiencies, the at-risk population continues to expand, with PCP being diagnosed in patients considered, typically, at lower risk (56, 57).
TRIGGERS FOR INVESTIGATION
Most patients with PCP present with mild to moderate disease with indolent and less severe dyspnoea and cough. However, some HIV-negative patients will present with fulminant infection with accompanying respiratory compromise. Nearly all patients with PCP will have either hypoxemia at rest or with exertion or an increase in the alveolar-arterial oxygen tension gradient. Deteriorating or persistent poor respiratory function or progressive radiology despite antibiotics and ventilator support in a patient with relevant risk factors should trigger further investigations.
TESTING
As clinical indicated:
· Dry Throat Swab, BAL or NBL for PCP PCR
· Serum for 1,3-β-D-glucan
· HIV test
· Targeted investigation depending on clinical presentation e.g. CT chest if deteriorating respiratory function. (Please note: A chest X-ray is not sufficient to exclude PCP and should not be used to defer CT)












INTERPRETATION TESTS
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TREATMENT AND MONITORING
The optimum strategy for the diagnosis and treatment of PCP on the ICU has not been established and data has been extrapolated from the HIV population, however we recommend the following approaches. In institutions where diagnostics are readily available with TATs (<48 hours from sample collection), a diagnostic driven approach should be adopted whereby antifungals are commenced based on positive test results in an at risk patient with a compatible clinical syndrome. In certain circumstances it may be appropriate to commence empiric therapy (fever driven approach) e.g. in institutions that depend on send-away tests or in a rapidly deteriorating critically unwell patient. However, it is vital that, where possible, diagnostic tests be sent prior to commencing empiric therapy so that upon receipt of the results the appropriateness of treatment can be reviewed. 
Irrespective of underlying condition, the first-line therapy is trimethoprim/sulfamethoxazole. Alternative regimens may depend on the severity of disease and the underlying condition, with these factors also determining whether corticosteroids are used. Moderate to severe PCP: high dose IV trimethoprim/sulfamethoxazole for 21 days (120mg/kg/day IV for 3 days then reduced to 90mg/kg/day IV for a further 18 days. The total daily dose is given in either 3 or 4 divided doses). Mild to moderate disease: oral trimethoprim/sulfamethoxazole for 21 days (90mg/kg/day given in 3 divided doses).
Patient who are unable to tolerate or fail to respond to first line therapy should be discussed with microbiology/infectious diseases. Secondary prophylaxis may be indicated in patients with ongoing risk factors.
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Appendix 1: Summary Fungal Screening for Critical-Care COVID-19 Patients

COVID-19 critical-care patients are at significant risk from the following secondary invasive fungal disease:
•	Invasive pulmonary aspergillosis
•	Invasive candidaemia (candidaemia and line infection)


Patients meeting one or more of the following need to be screened for IFD

•	Refractory fever or SIRS response despite 72 hours antibiotics
•	Recrudescent fever or SIRS response for at least 48 hours despite antibiotics
•	Worsening respiratory function despite antibiotics and ventilator support
•	(dyspnoea, haemoptysis, pleural rub/chest pain)

While most IFD are diagnosed 5-10 days post ICU admission, patients may have infection on admission or develop it 4-5 weeks post admission, so regular screening is recommended while the patient meets the inclusion criteria above.


Recommended tests

Daily:
•	Blood culture x2

Once weekly:
•	NBL/BAL for galactomannan, Aspergillus PCR and fungal culture
•	Catheter urine, line sites and wound culture for Candida
•	Serum for 1,3-β-D-glucan (Galactomannan and Aspergillus PCR or Candida PCR, dependent on 1,3-β D-glucan positivity)

Deterioration in the patient’s condition should lead to an increased frequency of testing.

Positivity by 1,3-β-D-glucan, galactomannan or PCR should instigate repeat testing.

As clinical indicated:
•	Targeted investigation depending on clinical presentation, e.g. CT abdomen if intra-abdominal infection suspected or CT chest if deteriorating respiratory function.


For interpretation of results please refer to the full ICU Fungal algorithm or contact microbiology

It is important to realise that guidelines cannot always account for individual variation among patients. They are not intended to supplant physician judgment with respect to particular patients or special clinical situations. Adherence to these guidelines is voluntary, with the ultimate determination regarding their application to be made by the physician in the light of each patient’s individual circumstances.


Appendix 2: Risk factors for invasive fungal disease in ICU patients
	Pulmonary aspergillosis
	Candidaemia
	Candidaemia and Deep-seated candidiasis

	PCP

	· Influenza
· COVID-19
· COPD
· Liver cirrhosis
· Haematological malignancy (SCT, GVHD)
· Heart/Lung Tx
· Monoclonal Ab therapy

	· steroids/immunosuppression
· candida colonisation/candida in clinical specimens
· total parenteral nutrition
· central venous catheter
· neutropenia
· burns
· renal replacement therapy
· haematological malignancy
· COVID-19

	· Patient with emergency surgery for intra-abdominal infection
· Patient with perforated bowel
· Severe acute pancreatitis
· Biliary leak
· Patient who has undergone high-risk GI/hepatobiliary surgery
	· HIV
· SOT, including Renal Tx
· Haematological malignancy (SCT, GVHD)
· steroids/immunosuppression
· Monoclonal Ab therapy








Appendix 4: Frequency of testing of the various mycological investigation
	Test
	Frequency of testing
	TAT

	1,3-β-D-Glucan
	Daily, Monday-Friday a
	24hrs from receipt b

	Aspergillus PCR
	Three/Four times per week c
	48hrs from receipt b, d

	Aspergillus (galactomannan) Antigen
	Three times per week e 
	48hrs from receipt b, d 

	Candida PCR
	Two/three time per week c
	48-72hrs from receipt b, d

	PCP PCR
	Three/Four times per week c
	48hrs from receipt b



a Additional weekend testing will be performed in response to sufficient clinical demand.
b Relates to receipt by the PHW Mycology reference laboratory. Does not incorporate delays associated with arrival of samples over the weekend period. 
c Samples are batched tested, so frequency of testing is dependent on sufficient demand. Currently, no weekend testing is performed.
d If these adjunctive tests are performed due to the sample being positive for 1,3-β-D-Glucan a delay in TAT for the additional tests should be expected.
e Samples are batched tested so frequency is dependent on sufficient demand. Additional weekend testing will be performed in response to sufficient clinical demand.
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Figure 1. Flow chart for the diagnosis of Peumocystis pneumonia in non-HIV immunocompromised (IC) patients. Biological tests are highlighted in dark
grey and recommendations in light grey. BG, B-c-glucan; A-I1, level of recommendation; IFI, invosive fungal infection.
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Appendix 3: Invasive Candidosis In Critical Care Algorithm1. Persisting clinical signs of infection?

Fever or ongoing SIRS response especially if despite broad spectrum antibiotics

2. Host risk factors present?

Steroids/immunosuppressives, Candida colonisation, Candida in clinical specimens, TPN, unresolved abdominal sepsis, central venous lines, neutropaenia, haematological malignancy, renal support, burns  

SUSPECTED INVASIVE CANDIDOSIS



1. Send samples to microbiology

· 2 sets blood cultures

· Serum sample for 1,3-β-D-glucan

· EDTA sample for Candida PCR

· Line tips when removed

· Infected tissue or pus if present

· Catheter urine, line sites, NBL and wound culture for Candida culture

· 

2. Consider antifungal therapy

· Commence in patients with proven IC

· Commence in rapidly deteriorating critically unwell patient

3. Review microbiology results

Negative±			                Positive±

PROVEN INVASIVE CANDIDOSIS

Isolation of Candida from a normally sterile site (blood cultures, deep tissue sample, line tip)



Consider starting/continuing antifungals

Echinocandin treatment duration of uncomplicated candidaemia is normally two weeks from the last positive blood culture

Repeat cultures at 48 hours to assess clearance

Switch to oral fluconazole can be considered once the patient is clinically stable, have an isolate that is susceptible to fluconazole and have negative blood cultures following initiation of antifungal therapy

Change lines and ensure no deep focus of infection

Examine eyes to exclude endopthalmitis and cardiac valves for endocarditis

Note: a positive 1,3-β-D-glucan test alone is not an indication for continued antifungal therapy

Consider withholding/stopping antifungals

Reconsider diagnosis and reassess

If indicated repeat investigations 1-2 times per week

Note: a negative 1,3-β-D-glucan test rules out candidaemia if sterile site cultures are also negative

Yes

Yes ≥2

No



Consider other causes and reassess

No



Consider other causes and reassess

±Please also read accompanying ‘interpretation of tests’




