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Invasive Fungal Disease in Adults; Prophylaxis, Investigation, and 
Treatment - Microbiology Full Clinical Guideline 

Reference number: CG-T/2015/216 

Introduction 
 

 The human body and the environment harbour microorganisms including fungi. For 
example, the skin and mucosae can be colonised with Candida species, and Aspergillus 
species and Mucorales reside in soil and vegetation. 

 

 The fungi capable of colonisation and resident in environmental niches are also, 
periodically, causes of infectious disease. 

 The risks for infection include hosts with immunodeficiencies - e.g. haematology patients 
- and immunosuppression - e.g. haematopoietic stem cell transplant (HSCT) and 
oncology patients undergoing chemotherapy. 

 The invasion of cells, tissues, organs, and systems by Candida species, Aspergillus 
species, and Mucorales - in combination with symptoms, signs, and pathological 
stigmata - constitutes invasive fungal disease (IFD). 

 With the immunocompromised nature of haematology and oncology pathologies, and 
associated therapies, fungi have the potential to disseminate from one body system to 
others, i.e. disseminated IFD.  

 

 Candida species are the commonest cause of yeast IFD. Reservoirs include the skin 
and mucosa of the upper respiratory tract, urethra, gastrointestinal tract, and vagina. In 
haematology and oncology patients, cytotoxic chemotherapy may mediate injury to the 
mucosa; enabling localised invasion. Candida IFD manifests most commonly as 
candidaemia. 

 Aspergillus species are the commonest cause of mould IFD. Its environmental 
reservoirs are transmissible via inhalation into the respiratory tract and sinuses. 
Aspergillus IFD manifests most commonly as pneumonia. 

 Mucorales are the second commonest cause of mould IFD. Inhalation from soil and 
vegetation into the sinuses and respiratory tract may manifest in rhino-orbital and 
pulmonary IFD, respectively. 

 

 NB Please note, this microbiology hospital guideline relates especially to Candida 
species, Aspergillus species, and Mucorales. 

o If differential diagnosis of pneumocystosis, please note Pneumocystis 
jirovecii hospital guidelines. 

 

Primary Prophylaxis 
 

Yeast (Candida spp) 

 The combination of:  
o Candida species colonising the skin and mucosa 
o the immunocompromise of haematology and oncology patients 
o cytotoxic chemotherapy mediation of mucositis 

can cause invasive Candida disease. 

  Antifungal prophylaxis is recommended when the incidence of Candida IFD is ≥ 6 %. In 
specific populations of haematology and oncology patients (Primary Prophylaxis Table), 
anti-fungal prophylaxis against Candida species is recommended: 

o First line: fluconazole 100 mg per oral (PO) daily. 
o Second line: posaconazole 300 mg tablet PO 12 hourly for 24 hours; 300 mg 

tablet PO daily thereafter. Therapeutic drug monitoring (TDM) recommended 
for prophylaxis with posaconazole. 

o Third line: Ambisome® 1 mg/kg intravenously (IV) Monday, Wednesday, and 
Friday. 

https://derby.koha-ptfs.co.uk/cgi-bin/koha/opac-detail.pl?biblionumber=1643
https://derby.koha-ptfs.co.uk/cgi-bin/koha/opac-detail.pl?biblionumber=1643
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Yeast (Candida spp) and Mould (Aspergillus spp) 
 

 The combination of: 
o environmental niches 
o the immunocompromise of haematology and oncology patients 
o transmission via inhalation 

can cause invasive Aspergillus disease. 

 Antifungal prophylaxis is recommended when the incidence of Aspergillus IFD is ≥ 6 %. 
In specific populations of haematology and oncology patients (Primary Prophylaxis 
Table), anti-fungal prophylaxis against Candida and Aspergillus species is 
recommended: 

o First line: posaconazole 300 mg tablet PO 12 hourly for 24 hours; 300 mg 
tablet PO daily thereafter. TDM recommended for prophylaxis with 
posaconazole. 

o Second line: Ambisome® 1 mg/kg intravenously (IV) Monday, Wednesday, 
and Friday. 

 

Primary Prophylaxis Table (with neutropaenia < 0.5 x 109 neutrophils/l) 
 

Diagnoses and Therapies Prophylaxis Duration 

Chronic lymphocytic leukaemia (CLL). No prophylaxis.  

CLL. PLUS geriatric OR advanced and unresponsive 
disease OR neutropaenia > 6 months. 

± Prophylaxis.  

Chronic myeloid leukaemia (CML). Tyrosine kinase 
inhibitor. 

No prophylaxis.  

Lymphoma. No intensive chemotherapy. No prophylaxis.  

Myeloma. No prophylaxis.  

Myelodysplastic syndrome. No intensive 
chemotherapy. 

No prophylaxis.  

Autologous HSCT with mucositis anticipated 
preengraftment. 

Fluconazole. From initiation to 7 days after 
resolution of neutropaenia. 

Lymphoma. Intensive chemotherapy. Fluconazole. From initiation to 7 days after 
resolution of neutropaenia. 

Solid tumour PLUS mucositis anticipated for ≥ 7 
days PLUS neutropaenia.  

Fluconazole. From initiation to 7 days after 
resolution of neutropaenia. 

Acute myeloid leukaemia. Intensive chemotherapy. Posaconazole. From initiation to 7 days after 
resolution of neutropaenia. 

Allogeneic HSCT. Posaconazole. Engraftment, or post HSCT 
day 75. 

Aplastic anaemia, severe. Posaconazole. From initiation to 7 days after 
resolution of neutropaenia. 

Autologous HSCT; neutropaenia > 14 days OR slow 
engraftment anticipated OR failure of engraftment. 

Posaconazole. Engraftment, or post HSCT 
day 75. 

CML. Intensive chemotherapy. Posaconazole. From initiation to 7 days after 
resolution of neutropaenia. 

Graft versus host disease PLUS prednisolone (or 
equivalent) ≥ 1 mg/kg per day for > 1 weeks PLUS 
neutrophils < 1 x 109 /l for > 1 week. 

Posaconazole. Graft versus host disease 
resolved, or prednisolone (or 
equivalent) < 10 mg/day. 

Graft versus host disease PLUS prednisolone (or 
equivalent) ≥ 2 mg/kg per day for > 2 weeks. 

Posaconazole. Graft versus host disease 
resolved, or prednisolone (or 
equivalent) < 10 mg/day. 

Myelodysplastic syndrome. Intensive chemotherapy. Posaconazole. From initiation to 7 days after 
resolution of neutropaenia. 

Acute lymphocytic leukaemia. Intensive 
chemotherapy. 

Ambisome®. From initiation to 7 days after 
resolution of neutropaenia. 
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Investigation of IFD 
 

 The investigation of IFD involves multiple pathology specialties. Processing of requests is 
optimised through the provision of clinical details (e.g. past medical history of 
immunodeficiency, drug history of immunosuppression) and also the differential 
diagnosis of IFD. 

 

Microbiology 
 

 IFD with Candida species most commonly manifests as candidaemia, and, therefore, 
blood cultures are recommended; 8-10 ml per blood culture bottle. 

 Microscopy with Gram stain, culture with fungal media, and sensitivity-resistance profiles 
are utilised in blood culture investigation. 
 

 Aspergillus species and Mucorales are, in general, transmitted via inhalation. Respiratory 
samples - bronchoalveolar lavage (BAL), sputums x 3, or sinus aspirates - are 
recommended; ≥ 20 mls of lavage, ≥ 5 ml of sputum, or ≥ 2 ml of sinus aspirate, in 
universal containers. 

 Microscopy with both general and specific fungal stains, culture, and sensitivity-
resistance profiles are utilised in respiratory sample investigation. 

 Specifically, regarding BAL: 
o Via switchboard, contact the respiratory consultant on call. 
o Provision of respiratory and cardiovascular status (respiratory rate, 

saturation, fraction of inspired oxygen, supplementation, ventilation; blood 
pressure, heart rate, haemoglobin, platelets, and coagulation) and past 
medical history (especially respiratory and cardiac) enable clinical 
assessment regarding proceeding with the BAL. 

o Were BAL indicated and feasible, order code “H-BAL” on iCM enables 
general fungal microscopy and culture, galactomannan antigen, and 
Pneumocystis jirovecii polymerase chain reaction (PCR) IFD investigation 
(and also general bacteria and Mycobacterium microscopy and culture, and 
general respiratory virus and cytomegalovirus PCR). 

 

 Criteria for the diagnosis of IFD can also be revealed through the detection of fungal 
macromolecules. Investigation for beta glucan and galactomannan is recommended (≥ 
1.5 ml of serum in red Vacutainer® and order code “H-Fungal” on ICM enables 
investigation of both cell wall constituents): 

o 1, 3 beta D glucan: 
 > 80 pg/ml = detected/positive; < 60 pg/ml not detected/ negative; 60-

80 mg/ml equivocal. 
 true positives include Candida and Aspergillus IFD. 
 true negatives includes Mucorales IFD. 

o Galactomannan: 
 > 0.5 = detected/positive. 
 true positives include Aspergillus IFD. 
 true negatives include Candida and Mucorales IFD. 

 

 Lastly, samples from sterile sites can be investigated for evidence of IFD. Needle 
aspirates or biopsies (specimen in sterile water in universal container) enable 
microscopy with both general and specific fungal stains, culture, and sensitivity-
resistance profiles. Sterile site samples - in collaboration with the microbiology team - 
can also be investigated for the presence of fungal nucleic acid. 

 

 The duty microbiologist will communicate microbiology results raising the differential 
diagnosis of IFD to the physicians and provide management advice. 
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Radiology 
 

 Reflecting the mechanism of transmission of moulds, imaging of the chest is integral to 
the investigation of IFD. 

 Chest x-ray (CXR) is required initially. CXR may reveal nodules consistent with IFD; 
equally, CXR may reveal dense lobar consolidation consistent with non-IFD infectious 
disease, thereby nullifying the requirement for computed tomography (CT) investigation, 
with its associated risks, e.g. radiation exposure. 

 After CXR investigation, CT can be considered. High resolution CT (HRCT) chest is the 
preferred imaging modality. 

 Indications for HRCT chest include: 
o Neutropaenic sepsis with respiratory tract symptoms and signs, and with 

normal CXR. 
o Neutropaenic sepsis with respiratory tract stigmata, and with CXR 

abnormalities raising the differential diagnosis of atypical infection. 
o Neutropaenic sepsis, on broad spectrum antimicrobial chemotherapy for 4-5 

days, with persistent pyrexia. 

 Radiological features include: dense, well-circumscribed lesion(s), with or without a halo 
sign; nodules > 1 cm; air crescent sign; and, cavity/cavities. 

 

 Again reflecting mechanism of transmission of moulds, imaging of the sinuses with CT 
and/or magnetic resonance imaging (MRI) is crucial to the investigation of IFD, wherein 
sinusitis and/or mucormycosis are in the differential diagnosis. 

 Indications for CT and/or MRI sinus include: 
o Acute localised pain. 
o Nasal ulcer with black eschar. 

 Radiological features include: mucosal thickening; bone destruction; intracranial 
extension; and, intraorbital extension. 

 

 Reflecting localised metastatic infectious disease, imaging of the central nervous 
system with gadolinium enhanced MRI can be considered, wherein IFD -especially 
disseminated infection - is in the differential diagnosis. 

 Indications for gadolinium enhanced MRI include: 
o Acute, focal neurological deficits potentially reflecting parietal, occipital, 

temporal, frontal, cerebellar, and/or cranial nerve lesions. 

 Radiological features include: dural thickening; dural enhancement; leptomeningeal 
enhancement; cerebritis; and, cerebral abscess. 

 

 The responsibility for chasing radiology and disseminating reports to the relevant 
physician(s) remains that of the requesting team. 

 

Histology 
 

 Samples from sterile sites can be investigated by histopathologists with both general 
histochemical and specific fungal stains, e.g. Grocott methenamine silver. 

 Histology enables: 
o Detection of fungi in tissue. 
o Characterisation of fungal morphology (yeasts or hyphae). 

 

 When histological features raise the possibility of IFD, histopathologists will collaborate 
with the duty microbiologist responsible for sterile site investigations. 

 Histology-microbiology joint discussions may culminate in referral of the histopathology to 
the mycology reference laboratory for further characterisation. 

 The duty microbiologist will communicate histological features raising the differential 
diagnosis of IFD to the physicians and provide management advice. 
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Criteria for diagnosis of IFD 
 
  The European Organisation for Research and Treatment of Cancer divides IFD into 
proven, probable, or possible. 
 

Proven 

 Proven IFD centres on the detection of fungal elements in diseased tissue: 
 

Specialty Sample Method Result/Criteria for proven 
IFD 

Histology and/or 
microbiology 

Sterile site (needle 
aspirate or biopsy) 

Microscopy Yeast cells or hyphae of 
moulds, with tissue damage 

Microbiology PLUS 
haematology/oncology 
or radiology 

Sterile site (sterile 
procedure) 

Culture Culture of yeast or mould, 
PLUS symptoms or signs - or 
radiological features - of IFD 

Microbiology Cerebrospinal fluid Molecular 
technique 

Detection of cryptococcal 
antigen 

Microbiology Blood Culture Culture of yeast or mould 

 

Probable 

 Probable IFD requires ≥ 1 host factor, ≥ 1 clinical criteria, and ≥ 1 mycology criteria: 
 

Host Factors 

Inherited severe immunodeficiency 

Allogeneic stem cell transplant 

Corticosteroids at a mean minimum dose of 0.3 mg/kg per day of prednisone 
equivalent for > 3 weeks 

T cell immunosuppressant treatment during the past 90 days 

Neutropaenia (< 0.5 x 109 neutrophils/l) for > 10 days 

 

Clinical Criteria 

Radiological evidence of sinusitis PLUS ≥ 1 of 3 of: acute localised pain; nasal ulcer 
with black eschar; extension from the paranasal sinus across bony barriers 

Tracheobronchitis with tracheobronchial ulceration, nodule, pseudomembrane, 
plaque, or eschar on bronchoscopy 

Radiological evidence of lower respiratory tract IFD with 1 of 3 of: dense, well-
circumscribed lesion(s) with or without a halo sign; air-crescent sign; cavity on CT 

Central nervous system infection with 1 of 2 of: focal lesion on CT or MRI; meningeal 
enhancement on CT or MRI 

Candidaemia, within 2 weeks, with ≥ 1 of 2 of: progressive retinal exudates on 
ophthalmic examination; small, target-like abscesses (bull’s eye lesions) in spleen or 
liver 

 

Mycology Criteria 

Microscopy revealing mould fungal elements or culture of mould, from non-sterile site 
sinus aspirate, sputum, BAL, or bronchial brush samples 

Beta glucan in serum 

Galactomannan in CSF, BAL, plasma, or serum 

 
Possible 

 The criteria for possible IFD are ≥ 1 host factor and ≥ 1 clinical criteria, without mycology 
criteria. 
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Treatment of IFD 
 

Empiric 

 Intravenous: 
o First line, Ambisome®: 3 mg/kg daily. 
o Second line options: 

 Posaconazole: 300 mg 12 hourly for 24 hours, 300 mg daily 
thereafter. TDM recommended for treatment. NB posaconazole 
empiric antifungal spectrum of activity includes Candida and 
Aspergillus species, and Mucorales. 

 Caspofungin: if ≥ 81 kg, 70 mg daily; < 81 kg, 70 mg for first 24 hours, 
50 mg daily thereafter. NB caspofungin empiric antifungal spectrum 
of activity includes Candida and Aspergillus species; however, anti-
Mucorales activity is limited to putative, synergistic role in dual 
therapy with Ambisome®. 

 

Candida IFD: Candidaemia 
 

  Candida IFD manifests most commonly as candidaemia. Associated infectious diseases 
include fungal endophthalmitis and infective endocarditis; therefore, ophthalmology review 
and echocardiogram are recommended. Repeat blood cultures are also recommended for 
evidence of clearance. 
 

 Intravenous monotherapy, awaiting sensitivity-resistance profile: 
o First line, caspofungin: 

 If ≥ 81 kg, 70 mg daily. 
 If < 81 kg, 70 mg for first 24 hours, 50 mg daily thereafter. 

o Second line, Ambisome®: 3 mg/kg daily. 

 Intravenous monotherapy, with sensitivity-resistance profile: 
o First line, fluconazole: 

 Candida albicans: 800 mg for first 24 hours, 400 mg daily thereafter. 
 Candida glabrata: 800 mg daily. 
 Other Candida species: collaborate with the microbiologist. 

o Second line, caspofungin: if ≥ 81 kg, 70 mg daily; if < 81 kg, 70 mg for first 24 
hours, 50 mg daily thereafter. 

o Third line, Ambisome®: 3 mg/kg daily. 

 Per oral step down: 
o Physicians and pathologists generally collaborate on intravenous to per oral 

step down. Haematologists, oncologists, and microbiologists factor into the 
clinical decision: 

 Reconstitution of immune function. 
 No evidence of fungal endophthalmitis or infective endocarditis. 

o First line, fluconazole: 
 Candida albicans: 400 mg daily. 
 Candida glabrata: 800 mg daily. 
 Other Candida species: collaborate with the microbiologist. 

o Second line, voriconazole: 400 mg 12 hourly for 24 hours, 200 mg 12 hourly 
thereafter. TDM recommended for treatment. 

o Third line, posaconazole: 300 mg tablet 12 hourly for 24 hours, 300 mg tablet 
daily thereafter. TDM recommended for treatment. 

 Duration: 
o In general, if ophthalmology and echocardiogram are negative: 

 ≥ 2 weeks from reconstitution of immune function AND 
 ≥ 2 weeks from the first negative, repeat blood cultures. 
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Aspergillus IFD: Respiratory Tract Aspergillosis 
 

 Intravenous monotherapy: 
o If drug history of posaconazole prophylaxis without therapeutic levels, or if 

drug history of Ambisome® prophylaxis: 
 First line, voriconazole: 6 mg/kg 12 hourly for 24 hours, 4 mg/kg 12 

hourly thereafter. TDM recommended for treatment. 
 Second line, posaconazole: 300 mg 12 hourly for 24 hours, 300 mg 

daily thereafter. TDM recommended for treatment. 
 Third line, if contra-indications, interaction, or side effects with 

voriconazole and posaconazole, in collaboration with the duty 
microbiologist, isavuconazole: 200 mg 8 hourly for 48 hours, 200 
mg daily thereafter. TDM recommended for treatment. 

o If drug history of posaconazole prophylaxis with therapeutic levels: 
 Ambisome®: 3 mg/kg daily. 

o If contra-indications, interaction, or side effects with voriconazole, 
posaconazole, isavuconazole, and Ambisome®: 

 Caspofungin: if ≥ 81 kg, 70 mg daily; if < 81 kg, 70 mg for first 24 
hours, 50 mg daily thereafter. 

 Intravenous dual therapy: 
o Clinical concern regarding refractory disease (radiological or microbiology 

evidence of progressive IFD) is one scenario wherein dual therapy* can be 
contemplated: 

 If drug history of triazole treatment: 

 Ambisome®: 3 mg/kg daily 
PLUS 

 Caspofungin: if ≥ 81 kg, 70 mg daily; if < 81 kg, 70 mg for first 
24 hours, 50 mg daily thereafter. 

 If drug history of Ambisome® treatment: 

 First line, voriconazole: 6 mg/kg 12 hourly for 24 hours, 4 
mg/kg 12 hourly thereafter. TDM recommended. 
OR 

 Second line, posaconazole: 300 mg 12 hourly for 24 hours, 
300 mg daily thereafter. TDM recommended. 
OR 

 Third line, if contra-indications, interaction, or side effects with 
voriconazole and posaconazole, in collaboration with the 
duty microbiologist, isavuconazole: 200 mg 8 hourly for 48 
hours, 200 mg daily thereafter. TDM recommended. 

PLUS 

 Caspofungin: if ≥ 81 kg, 70 mg daily; if < 81 kg, 70 mg for first 
24 hours, 50 mg daily thereafter. 

 Per oral step down: 
o Physicians and pathologists generally collaborate on intravenous to per oral 

step down. Haematologists, oncologists, and microbiologists factor into the 
clinical decision: 

 Reconstitution of immune function. 
 Resolution of symptoms and signs. 
 Microbiological evidence, e.g. galactomannan, of resolving IFD. 

o First line: voriconazole 200 mg 12 hourly. TDM recommended. 
o Second line: posaconazole 300 mg daily. TDM recommended. 
o Third line: isavuconazole 200 mg daily. TDM recommended.  

 Duration: 
o In general, 6 weeks from reconstitution of immune function. 
o  

 



Reference number: CG-T/2015/216 

Suitable for printing to guide individual patient management but not for storage  Review Due:Jan 2023 
Page 8 of 16 

Mucorales IFD: Rhino-Orbital and Respiratory Tract Mucormycosis 
 

  Mucormycosis is life threatening; mortality rates range from 24-49%. Reflecting the nature 
of invasive Mucorales disease, medical and surgical interventions are recommended: 
debridement of diseased tissue to non-infected/’clean’ margins; reduction of 
immunosuppression; and, antifungals: 
 

 Intravenous monotherapy: 
o First line: Ambisome® 5 mg/kg daily. 
o Second line: posaconazole 300 mg 12 hourly for 24 hours; 300 mg daily 

thereafter. TDM recommended for treatment. 
o Third line, if contra-indications, interaction, or side effects with Ambisome® 

and posaconazole, in collaboration with the duty microbiologist: 
isavuconazole 200 mg 8 hourly for 48 hours; 200 mg daily thereafter. TDM 
recommended for treatment. 

 Intravenous dual therapy: 
o Contra-indications to surgery and refractory disease are both scenarios 

wherein dual therapy* can be contemplated: 
 First line: Ambisome® 5-10 mg/kg daily; PLUS posaconazole 300 mg 

12 hourly for 24 hours, 300 mg daily thereafter, TDM recommended. 
 Second line: Ambisome® 5-10 mg/kg daily; PLUS (if contra-

indications, interaction, or side effects with posaconazole, in 
collaboration with the duty microbiologist) isavuconazole 200 mg 
8 hourly for 48 hours, 200 mg daily thereafter, TDM recommended. 

 Third line: Ambisome® 5-10 mg/kg daily; PLUS caspofungin, if ≥ 81 
kg, 70 mg daily, if < 81 kg, 70 mg for first 24 hours, 50 mg daily 
thereafter. 

 Per oral step down: 
o Physicians and pathologists generally collaborate on intravenous to per oral 

step down. Haematologists, oncologists, and microbiologists factor into the 
clinical decision: 

 Resection to non-infected/’clean’ margins. 
 Reconstitution of immune function. 
 Resolution of symptoms and signs. 
 Histopathology re evidence of ongoing IFD. 
 Microbiological evidence of ongoing mucormycosis. 

o First line: posaconazole 300 mg daily. TDM recommended. 
o Second line: isavuconazole 200 mg daily. TDM recommended. 

 Duration: 
o In general, months from reconstitution of immune function. 

 Reflecting the rarity of invasive Mucorales disease, there remains no 
definitive recommendations on duration of therapy. 

 The duty microbiologist will collaborate with the mycology reference 
laboratory and communicate management advice to the physicians re 
duration of antifungals. 

 
 
* No compelling evidence base re efficacy of dual therapy. 



Reference number: CG-T/2015/216 

Suitable for printing to guide individual patient management but not for storage  Review Due:Jan 2023 
Page 9 of 16 

If investigation is negative (i.e. if microbiology, radiology, and/or histology is negative for criteria re proven, probable, and/or possible IFD), consider ceasing 
empiric anti-fungal treatment ± in collaboration with the duty microbiologist.  

Management of IFD 
 

 
 

 
 
 

Symptoms, signs, background of immunocompromise, or pathology (e.g. neutropaenia > 10 days) concerning for IFD 

Radiology 

 CXR 

 ± HRCT chest 

 ± CT sinuses 

 ± CT and/or MRI head 

Investigate 

Histology 

 ± Needle aspirate or biopsy 

Microbiology 

 Blood cultures 

 Beta glucan and galactomannan 

 ± BAL, ± sputum x 3, ± sinus aspirate 

 ± Needle aspirate or biopsy 

Empiric Treatment 

 First line: Ambisome® 3 mg/kg daily 

 

Candida IFD 

 Ophthalmology review 

 Echocardiogram 

 First line, awaiting sensitivity-resistance 
profile: caspofungin 70 mg IV daily 

 First line, with sensitivity-resistance 
profile: fluconazole 400-800 mg IV daily  

Aspergillus IFD 

 If drug history of posaconazole prophylaxis 
without therapeutic levels, or if drug history 
of Ambisome® prophylaxis: 

o First line, voriconazole: 6 mg/kg 12 
hourly for 24 hours, 4 mg/kg 12 
hourly thereafter 

 If drug history of posaconazole prophylaxis 
with therapeutic levels 

o Ambisome® 3 mg/kg daily 

Mucorales IFD 

 Surgical debridement 

 Reduction of immunosuppression 

 First line: Ambisome® 5 mg/kg IV daily 

Please note, this microbiology hospital guideline relates especially to Candida species, Aspergillus species, and Mucorales. If differential diagnosis of 
pneumocystosis, please note Pneumocystis jirovecii hospital guidelines 

https://derby.koha-ptfs.co.uk/cgi-bin/koha/opac-detail.pl?biblionumber=1643
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Secondary Prophylaxis 
 
  In haematology and oncology patients with a history of IFD, Candida or Aspergillus 
infectious disease can recur. Anti-fungal prophylaxis can reduce the risk of recurrent 
IFD episodes. 
 

Candida IFD 
 

 In patients with a history of invasive Candida disease PLUS: 
o Receiving myelosuppressive chemotherapy and neutropaenia 

anticipated for ≥ 2 weeks; OR 
o Prolonged period of neutropaenia prior to HSCT; OR 
o Undergoing autologous HSCT; OR 
o Undergoing allogeneic HSCT 

antifungal prophylaxis is recommended: 
o First line: posaconazole 300 mg tablet PO 12 hourly for 24 hours; 300 

mg tablet PO daily thereafter. Therapeutic drug monitoring (TDM) 
recommended for prophylaxis with posaconazole. 

o Second line: Ambisome® 1 mg/kg intravenously (IV) Monday, 
Wednesday, and Friday. 

NB ensure the isolate was sensitive to the selected prophylactic. 

 The antifungal prophylaxis is continued to the point of myeloid reconstitution in 
patients undergoing chemotherapy, and to discontinuation of immunosuppressive 
therapy in patients undergoing HSCT. 
 

Aspergillus IFD 
 

 In patients with a history of invasive Aspergillus disease PLUS: 
o Receiving myelosuppressive chemotherapy and neutropaenia 

anticipated for ≥ 2 weeks; OR 
o Prolonged period of neutropaenia prior to HSCT; OR 
o Undergoing autologous HSCT; OR 
o Undergoing allogeneic HSCT 

antifungal prophylaxis is recommended: 
o First line: posaconazole 300 mg tablet PO 12 hourly for 24 hours; 300 

mg tablet PO daily thereafter. TDM recommended for prophylaxis with 
posaconazole. 

o Second line: Ambisome® 1 mg/kg intravenously (IV) (round up to the 
nearest 50 mg) Monday, Wednesday, and Friday. 

NB ensure the isolate was sensitive to the selected prophylactic. 

 The antifungal prophylaxis is continued to the point of myeloid reconstitution in 
patients undergoing chemotherapy, and to discontinuation of immunosuppressive 
therapy in patients undergoing HSCT. 

 Fungal markers (beta glucan and galactomannan) are recommended 2-4 weeks 
after completion of prophylaxis, to safety net regarding recurrence/reactivation of 
Aspergillus IFD. 
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Appendix: Anti-Fungal Chemotherapy 
 
 

 Fluconazole Isavuconazole 

Prophylactic dose 

 Intravenous (IV) 

 Per oral (PO) 

 
100 mg IV daily 
100 mg PO daily 

 
- 
- 

Treatment doses 

 IV 

 PO 

 
400-800 mg IV daily 
400-800 mg PO daily 

 
200 mg 8 hourly IV for 48 hours; 200 mg IV daily thereafter 

200 mg 8 hourly PO for 48 hours; 200 mg PO daily thereafter 

Contra-indications Acute porphyrias Acute porphyrias; short QT syndrome 

Interactions Please review British National Formulary 
(BNF) for up-to-date interactions 

Please review BNF for up-to-date interactions 

Common or very common side 
effects (please review BNF for 
uncommon and rare or very rare) 

Diarrhoea, gastrointestinal discomfort, 
headache, nausea, skin reactions, and 

vomiting 

Appetite decreased, asthenia, chest pain, delirium, diarrhoea, 
drowsiness, electrolyte imbalance, gastrointestinal discomfort, 

headache, hepatic disorders, nausea, skin reactions, 
thrombophlebitis 

Renal impairment 

 GFR 20-50 ml/min 

 GFR 10-20 ml/min 

 GFR < 10 ml/min 

 
50-100% of normal dose 
50-100% of normal dose 

50% of normal dose 

 
Dose as in normal renal function 
Dose as in normal renal function 
Dose as in normal renal function 

Hepatic impairment Manufacturer advises caution - limited 
information available 

Manufacturer advises caution in severe impairment (no 
information available) - monitor for drug toxicity 

Therapeutic drug monitoring 

 Recommended 
 

 Sample 

 Repeat 

 Expected level 
 

 
± In renal failure (collaborate with duty 

microbiologist) 
1-2 ml serum, pre and post (2 hours) dose 

If required, 4-8 days 
Area under the curve (AUC): minimum 

inhibitory concentration (MIC) ratio > 100 

 
Yes, if renal impairment 

 
1-2 ml serum, pre dose 

4-8 days 
1-4 mg/l 
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 Posaconazole 

Prophylactic dose 

 Intravenous (IV) 

 Per oral (PO)1 

 PO2 

 
300 mg IV 12 hourly for 24 hours; 300 mg IV daily thereafter 

300 mg TABLET PO 12 hourly for 24 hours; 300 mg TABLET PO daily thereafter 
200 mg SUSPENSION PO 8 hourly*,** 

Treatment doses 

 IV 

 PO1 

 PO2 

 
300 mg IV 12 hourly for 24 hours; 300 mg IV daily thereafter 

300 mg TABLET PO 12 hourly for 24 hours; 300 mg TABLET daily thereafter 
If tolerant of food, 400 mg SUSPENSION PO 12 hourly; if intolerant of food, 200 mg SUSPENSION PO 6 hourly*,** 

Contra-indications Acute porphyrias 

Interactions Please review BNF for up-to-date interactions 

Common or very common 
side effects (please 
review BNF for 
uncommon and rare or 
very rare) 

Appetite decreased, asthenia, constipation, diarrhoea, dizziness, drowsiness, dry mouth, electrolyte imbalance, 
gastrointestinal discomfort, gastrointestinal disorders, headache, hypertension, nausea, neutropaenia, sensation 

abnormal, skin reactions, taste altered, vomiting 

Renal impairment 

 GFR 20-50 ml/min 

 GFR 10-20 ml/min 

 GFR < 10 ml/min 

 
Dose as in normal renal function 
Dose as in normal renal function 
Dose as in normal renal function 

Hepatic impairment Manufacturer advises caution (risk of increased exposure, limited information available) 

Therapeutic drug 
monitoring 

 Recommended 

 Sample 

 Repeat 

 Prophylactic level 

 Therapeutic level 

 
 

Yes, within 3-8 days of starting therapy 
1-2 ml serum, pre dose 

4-8 days 
0.7-3.75 mg/l 
1.0-3.75 mg/l 

* Posaconazole oral suspension is not interchangeable with tablets on a milligram-for-milligram basis. 
** Posaconazole oral suspension should be taken with food (preferably a high fat meal) or nutritional supplement to ensure adequate exposure 
for systemic effects. Where possible, tablets should be used in preference to suspension because tablets have a higher bioavailability. 
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 Voriconazole 

Prophylactic dose 

 Intravenous (IV) 

 Per oral (PO) 

 
- 
- 

Treatment doses 

 IV 

 PO 

 
6 mg/kg IV 12 hourly for 24 hours; 4 mg/kg IV 12 hourly thereafter 

≥ 40 kg: 400 mg PO 12 hourly for 24 hours; 200 mg 12 hourly thereafter 
< 40 kg: 200 mg PO 12 hourly for 24 hours; 100 mg 12 hourly thereafter 

Contra-indications Acute porphyrias 

Interactions Please review BNF for up-to-date interactions 

Common or very common 
side effects (please 
review BNF for 
uncommon and rare or 
very rare) 

Acute kidney injury, agranulocytosis, alopecia, anaemia, anxiety, arrhythmias, asthenia, bone marrow disorders, chest 
pain, chills, confusion, constipation, depression, diarrhoea, dizziness, drowsiness, dyspnoea, electrolyte imbalance, eye 
disorders, eye inflammation, fever, gastrointestinal discomfort, haemorrhage, hallucination, headache, hepatic disorders, 

hypoglycaemia, hypotension, increased risk of infection, insomnia, leucopenia, muscle tone increased, nausea, 
neutropenia, oedema, oral disorders, pain, pulmonary oedema, respiratory disorders, seizure, sensation abnormal, skin 

reactions, syncope, tetany, thrombocytopenia, tremor, vision disorders, vomiting 

Renal impairment Intravenous vehicle may accumulate if eGFR less than 50 ml/minute/1.73 m2-use intravenous infusion only if potential 
benefit outweights risk, and monitor renal function; alternatively, use tablets or oral suspension (no dose adjustment 

required) 

Hepatic impairment In mild to moderate hepatic cirrhosis use usual initial dose then halve maintenance dose. No information available for 
severe hepatic cirrhosis - manufacturer advises use only if potential benefit outweighs risk 

Therapeutic drug 
monitoring 

 Recommended 

 Sample 

 Repeat 

 Prophylactic level 

 Therapeutic level 

 
 

Yes, within 5 days of starting therapy 
1-2 ml serum, pre dose 

4-8 days 
1.0-5.5 mg/l 

1.0-5.5 mg/l (2.0 - 5.5 mg/l for “bulky or disseminated infection”) 
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 Caspofungin Ambisome®*, ** 

Prophylactic dose 

 Intravenous (IV) 
 

 Per oral (PO) 

 
- 
 
- 

 
1 mg/kg IV (round up to the nearest 50 mg) Mondays, 

Wednesdays, and Fridays* 
- 

Treatment doses 

 IV 
 

 

 PO 

 
≥ 81 kg: 70 mg IV daily 

< 81 kg: 70 mg IV for first 24 hours; 50 mg IV 
daily thereafter 

- 

 
Non-mucor: 3 mg/kg IV daily* 
Mucor: 5-10 mg/kg IV daily* 

 
- 

Contra-indications - - 

Interactions Please review BNF for up-to-date interactions Please review BNF for up-to-date interactions 

Common or very common side 
effects (please review BNF for 
uncommon and rare or very rare) 

Arthralgia, diarrhoea, dyspnoea, electrolyte 
imbalance, fever, headache, hyperhidrosis, 

nausea, skin reactions, vomiting 

Anaemia, appetite decreased, azotaemia, chills, diarrhoea, 
dyspnoea, electrolyte imbalance, fever, headache, hepatic 

function abnormal (discontinue), hyposthenuria, hypotension, 
nausea, nephrocalcinosis, renal impairment, renal tubular 

acidosis, skin reactions, vomiting 

Renal impairment 

 GFR 20-50 ml/min 

 GFR 10-20 ml/min 

 GFR < 10 ml/min 

 
Dose as in normal renal function 
Dose as in normal renal function 
Dose as in normal renal function 

 
Dose as in normal renal function 
Dose as in normal renal function 
Dose as in normal renal function 

Hepatic impairment 70 mg on first day then 35 mg once daily in 
moderate impairment. No information 

available for severe impairment. 

- 

Therapeutic drug monitoring 

 Recommended 

 Sample 

 Repeat 

 Expected level 

 
No 
- 
- 
- 

 
No 
- 
- 
- 

* Test dose 1 mg, to be given over 15 minutes, then 3 mg/kg or 5-10 mg/kg IV daily 
** Please note that Ambisome contains amphotericin, and that there are other registered medicines (Abelcet® and Fungizone®) containing 
amphotericin. The dosages and side effects vary from one preparation to another. This hospital guideline relates to the Ambisome® 
preparation. Clinical certainty regarding the administration of the correct formulation is essential to safeguard patients and prevent 
complications, including fatalities. If there is clinical uncertainty (1) STOP, and (2) collaborate with the nursing senior, or discuss with the 
ward pharmacist, or escalate to the on call pharmacist to clarify.  



Reference number: CG-T/2015/216 

Suitable for printing to guide individual patient management but not for storage  Review Due:Jan 2023 
Page 15 of 16 

References 
 

Bennett, J. E., Dolin, R., and Blaser, M. J. 2015. Mandell, Douglas, and Bennett’s 
Principles and Practice of Infectious Disease, 8th Edition. Elsevier. 
 
British National Formulary. 2019. BNF. Available at: 
https://www.medicinescomplete.com/#/  (accessed 20-24/05/19). 
 
Cornely, O. A., Arikan-Akdagli, S., Dannaoui, E., Groll, A. H., Lagrou, K., 
Chakrabarti, A., Lanternier, F., Pagano, L., Skiada, A., Akova, M., Arendrup, M. 
C., Boekhout, T., Chowdhary, A., Cuenca-Estrella, M., Freiberger, T., Guinea, J., 
Guarro, J., de Hoog, S., Hope, W., Johnson, E., Kathuria, S., Lackner, M., Lass-
Florl, C., Lortholary, O., Meis, J. F., Meletiadis, J., Munoz, P., Richardson, M., 
Roilides, E., Tortorano, A. M., Ullmann, A. J., van Diepeningen, A., Verweij, P., 
and Petrikkos, G. 2014. ESCMID and ECMM joint clinical guidelines for the 
diagnosis and management of mucormycosis 2013. Clinical Microbiology and 
Infection.  
 
De Pauw, B., Walsh, T. J., Donnelly, J. P., Stevens, D. A., Edwards, J. E., 
Calandra, T., Pappas, P. G., Maertens, J., Lortholary, O., Kauffman, C. A., 
Denning, D. W., Patterson, T. F., Maschmeyer, G., Bille, J., Dismukes, W. E., 
Herbrecht, R., Hope, W. W., Kibbler, C. C., Kullberg, B. J., Marr, K. A., Munoz, 
P., Odds, F. C., Perfect, J. R., Restrepo, A., Ruhnke, M., Segal, B. H., Sobel, J. 
D., Sorrell, T. C., Viscoli, C., Wingard, J. R., Zaoutis, T., and Bennett, J. E. 2008. 
Revised Definitions of Invasive Fungal Disease from the European Organization for 
Research and Treatment of Cancer/Invasive Fungal Infections Cooperative Group 
and the National Institute of Allergy and Infectious Diseases Mycoses Study Group 
(EORTC/MSG) Consensus Group. Clinical Infectious Diseases. 
 
Maertens, J. A., Girmenia, C., Bruggemann, R. J., Duarte, R.F., Kibbler, C. C., 
Ljungman, P., Racil, Z., Ribaud, P., Slavin, M. A., Cornely, O. A., Donnelly, J. P., 
and Cordonnier, C. 2018. European guidelines for primary antifungal prophylaxis in 
adult haematology patients: summary of the updated recommendations from the 
European Conference on Infections in Leukaemia. Journal of Antimicrobial 
Chemotherapy. 
 
Pappas, P. G., Kauffman, C. A., Andes, D. R., Clancy, C. J., Marr, K. A., 
Ostrosky-Zeichner, L., Reboli, A. C., Schuster, M. G., Vazquez, J. A., Walsh, T. 
J., Zaoutis, T. E., and Sobel, J. D. 2016. Clinical Practice Guideline for the 
Management of Candidiasis: 2016 Update by the Infectious Diseases Society of 
America. Clinical Infectious Diseases.  
 
Schelenz, S., Barnes, R. A., Barton, R. C., Cleverley, J. R., Lucas, S. B., Kibbler, 
C. C., and Denning, D. W. 2015. British Society for Medical Mycology best practice 
recommendations for the diagnosis of serious fungal diseases. The Lancet. 
 
The Renal Drug Database. 2019. The Renal Drug Handbook. Available at: 
https://renaldrugdatabase.com/ (accessed 20-24/05/19). 
 
Ullmann, A. J., Aguado, J. M., Arikan-Akdagli, S., Denning, D. W., Groll, A. H., 
Lagrou, K., Lass-Florl, C., Lewis, R. E., Munoz, P., Verweij, P. E., Warris, A., 
Ader, F., Akova, M., Arendrup, M. C., Barnes, R. A., Beigelman-Aubry, C., Blot, 
S., Bouza, E., Bruggemann, R. J. M., Buchheidt, D., Cadranel, J., Castagnola, E., 
Chakrabarti, A., Cuenca-Estrella, M., Dimopoulos, G., Fortun, J., Gangneux, J. 

https://www.medicinescomplete.com/%23/
https://renaldrugdatabase.com/


Reference number: CG-T/2015/216 

Suitable for printing to guide individual patient management but not for storage  Review Due:Jan 2023 
Page 16 of 16 

P., Garbino, J., Heinz, W. J., Herbrecht, R., Heussel, C. P., Kibbler, C. C., Kimko, 
N., Kullberg, B. J., Lange, C., Lehrnbecher, T., Loffler, J., Lortholary, O., 
Maertens, J., Marchetti, O., Meis, J. F., Pagano, L., Ribaud, P., Richardson, M., 
Roilides, E., Ruhnke, M., Sanguinetti, M., Sheppard, D. C., Sinko, J., Skiada, A., 
Vehreschild, M. J. G. T., Viscoli, C., and Cornely, O. A. 2018. Diagnosis and 
management of aspergillus diseases: executive summary of the 2017 ESCMID-
ECMM-ERS guideline. Clinica Microbiology and Infection. 
 
Wingard, J. R. 2019. Prophylaxis of invasive fungal infections in adult hematopoetic 
cell transplant recipients. Available at: 
https://www.uptodate.com/contents/prophylaxis-of-invasive-fungal-infections-in-adult-
hematopoietic-cell-transplant-
recipients?search=Prophylaxis%20of%20invasive%20fungal%20infections%20in%2
0adults&source=search_result&selectedTitle=3~150&usage_type=default&display_r
ank=3 
 
Wingard, J. R. 2019. Prophylaxis of invasive fungal infections in adults with 
hematologic malignancies. Available at: 
https://www.uptodate.com/contents/prophylaxis-of-invasive-fungal-infections-in-
adults-with-hematologic-
malignancies?search=Prophylaxis%20of%20invasive%20fungal%20infections%20in
%20adults%20with%20hematologic%20malignancies&source=search_result&select
edTitle=1~150&usage_type=default&display_rank=1 
 
 

Document Control 
 

Development of Guidelines: 

Dr David Allotey, Haematology Consultant 
Dr Ian Amott, Haematology Consultant 
Dr Priya Daniel, Respiratory Consultant 
Dr Louise Haine, Radiology Consultant 
Julia Lacey, Antimicrobial Pharmacist 
Shahnaz Nasmin, Antimicrobial Pharmacist 
Dr Ivan Robinson, Histology Consultant 
Dr Peter Slovak, Locum Microbiology Consultant 

Consultation With: 

Antimicrobial Pharmacists. Haematology 
Consultants. Histology Consultant. Microbiology 
Consultant. Radiology Consultant. Respiratory 
Consultant. 

Version 3.1 

Approval Date: 
Antimicrobial Stewardship Group 28/10/19 
CDCS divisional governance group 13/1/2020 

Minor modifications 3/3/20 
Introduction addendum re pneumocystosis. 
Management addendum re pneumocystosis. 

Date uploaded  04/03/2020 

Next review date January 2023 

Key Contact: 
Dr Peter Slovak, Microbiology Consultant 
p.slovak@nhs.net 

 


