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Summary 

 Persistent febrile neutropenia and empirical antifungal therapy 
(EAT) as the standard of care 

 Scientific basis of EAT  

 Considerations about EAT 

 Diagnostic-driven (DD-AT) approaches  

 Definitions  

 Research in DD-AT: changing paradigm 

 Triggers for DD-AT 

 Cost-effectiveness of DD-AT  

 Requirements 

 Conclusions 
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Persistent febrile neutropenia: background 

 Persistent fever in neutropenic patients with hematological 
malignancies receiving chemotheray or undergoing stem cell 
transplant (SCT) represents a challenging issue 

 Unexplained febrile neutropenia despite 4-7 days of broad-
spectrum antibacterial therapy 

 Main presentation form of Invasive Fungal Disease (IFD) 

 IFD remains a seriuos threat to these patients 

 Incidence is rising 

 Still a major cause or morbidity and mortality (attributable 
mortality 40-75%)  

 
 Pagano L, Haematologica 2006; Pagano L, CID 2007; Marr K, CID 2002; Freifeld A, IDSA. CID  2011; 

Kontoyiannis DP, CID 2010; Mezin J, Am J Health-System Pharmacy 2209; 
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• Lack of accurate diagnostic tools for prompt diagnosis of IFD and 
limitations of invasive procedures 

– Dificulty in diagnosing IFD may delay an effective antifungal 
therapy resulting in increased mortality 

 

• The standard of care for decades has been universal indication of 
empirical antifungal therapy (EAT) 

– Administration of amphotericin B (AmB) in neutropenic patients 
with persistent fever or relapsing fever 

– Goal: treating IFD before progression to overt disease 

Persistent febrile neutropenia: background 
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Hughes W, IDSA Guidelines, CID 2002 

EAT: standard of care 

AI 
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How solid are scientific evidences 
supporting EAT? 
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How solid are scientific evidences 
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Scientific basis of universal empirical 
antifungal therapy 

50 patients (fever >7 days) 

Antimicrobial 
withdrawal 

N= 16 

+ AmB-D 

N= 18 
No change 

N=16 

19%  IFD incidence            6% p = NS 

Pizzo PA, NEJM 1986 
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132 patients (fever > 4 days) 

AmB-d  (n=68) Control (n = 64) 

69%   Apirexia  53% 

1 (1,5%)                        IFD incidence             6 (9%) 

0 (0%)     IFD related mortality  4 (6%) 

16%  Global mortality  21% 

P=NS 

P=NS 

P=0,05 

P=NS 

EORTC, AJM 1989 

Scientific basis of universal empirical 
antifungal therapy 
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EAT: comparative clinical trials 
Year Main author Antifungal agent n Main variable Main result 

1998 White AmB-D vs  ADC 213 Composite Equivalent 

2000 Winston AmB-D vs   FLU 317 Composite Equivalent 

2000 Wingard AmB-L vs   AmB-LC 240 Seguridad AmB-L 

2001 Boogaerts AmB-D vs   ITC 384 Composite Equivalent 

1999 Walsh AmB-D vs   AL 702 Composite Equivalent 

2002 Walsh AmB-L vs  VRC 849 Composite AmB-L 

2004 Walsh AmB-L vs  CAS 1095 Composite Equivalent 

• Controversial composite end point  
• EAT from 3-7 days from de onset of fever 
• No common predefined diagnostic approach 
• High NNT  
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EAT: comparative clinical trials 
Year Main author Antifungal agent n Main variable Main result 

1998 White AmB-D vs  ADC 213 Composite Equivalent 

2000 Winston AmB-D vs   FLU 317 Composite Equivalent 

2000 Wingard AmB-L vs   AmB-LC 240 Seguridad AmB-L 

2001 Boogaerts AmB-D vs   ITC 384 Composite Equivalent 

1999 Walsh AmB-D vs   AL 702 Composite Equivalent 

2002 Walsh AmB-L vs  VRC 849 Composite AmB-L 

2004 Walsh AmB-L vs  CAS 1095 Composite Equivalent 

No answer to the question,  
is EAT more effective than a placebo? ESCMID Online Lectu
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Considerations about EAT 

• Persistent fever not specific for IFD 

– Chemotherapy, drug reactions, other infections… 

– Incidence of IFD range from 5-15% 

• Not demonstrating to reduce the incidence and mortality of IFD and 
2-10% of breakthrogh IFD 

• Earlier and more accurate diagnosis 
– Revised published definitions for IFD 

– Indirect test for fungi available 

– Imaging test (thin-section CT-scan) 

• More and safer antifungal drugs available 
 
Maertens J CID 05, Cisneros JM EIMC 05; Jantunen, Eur J Haematol 2004; Kawazu J Clin 
Microbiol 2004; Maertens Br J Haematol 2004; Donelly J. P, Inter J Antimicrob Agents 2013. 
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Considerations about EAT 
 

 Risk of over-treatment with toxic/expensive  drugs 
Potential resistance selection  

Appearance of adverse reactions 
Increased costs 

 
 
 
 

Changes on the standard of care 
Need for optimization of antifungal therapy approaches 

Is EAT still the best option? 

Donelly J. P, Inter J Antimicrob Agents 2013; Maertens, J. A et al. Haematologica 2012;97(3). 
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Diagnostic-driven antifungal therapy 

• Definition and timing is clear for EAT  
• Denomination of pre-emptive antifungal (PAT) therapy 

probably unfortunate  
– “Antifungal treatment in neutropenic patients with clinical and/or 

microbiological findings suspected to be related to an IFD but 
insufficient to satisfy the criteria of proven/probable IFD” 

• Different from traditional definition of “pre-emptive”: treatment 
before disease, based on a predictive laboratory sign. 

 

 Better “diagnostic driven antifungal-therapy” (DD-AT):  
 Treatment guided by clinical/radiological/microbiological results 

which may be suggestive of an established IFD. 

Girmenia C et al. “ A hematology consensus agreement on antifungal strategies for neutropenic patients 
with hematological malignancies and stem cell transplantation recipients” Hematological Oncology 2012 
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Patterns of IFD 

Maertens, J. A, Nucci M, Donnelly P.J. Haematologica 2012;97(3) 
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Research on DD-AT 

2009 293 Cordonnier C - Clinical signs + CT + GM 39% 1.2 

2011 52 Tan BH GM twice/week GM (x2) or GM + CT 14% - 

2013 240 Morrissey C.O GM + PCR 
twice/week 

PCR or GM + CT or 
clinical signs + CT 

52% 0 

2005 88 Maertens J Thrice GM Clinical signs + CT  
or GM 

78% 2.4 

2006 167 Cherif H - Clinical signs + CT 
and/or GM 

76% 0 

2009 53 Dignan FL - Clinical signs + CT 68% 0 

2010 220 Girmenia C - Clinical signs + CT or GM 43% 1.2 

2011 397 Pagano L - Clinical signs + CT  
or GM/culture 

- - 

2012 85 Aguilar-Guisado - Clinical signs + CT or GM 38% 0 

GM: galactomannan assay; CT: Computed tomography;  

Year N Main author Surveillance Trigger in persistent fever 
AT  

reduction 
Non treated  

IFD 

Randomised trials 

Feasibility studies 
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• N=85 episodes of persistent febrile neutropenia (2007-2009) 
– N=35 (41%) high risk patients 
– Antifungal prophylaxis with fluconazole (allo-SCT) or posaconazole 

(alo-TPH and GVHD) 
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Persistent febrile neutropenia (>4 days) 

Step one: clinical evaluation of severity  SÍ NO 

Step two: evaluation of the focus of fever SÍ NO 

Repeated blood cultures 
GM twice a week 

Thin section thorax CT 
Abdominal US 

Probable or 
proven IFD 

Targeted 
antifungal therapy 

Diagnostic-driven antifungal therapy: No antifungal therapy 
Diagnostic work-up 

No IFD/alternative diagnosis 

No antifungal therapy 
Aguilar-Guisado M, Haematologica 2012 
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Aguilar-Guisado M, Haematologica 2012 
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+ + + + 

- - -   

Sensitivity and specifity of a diagnostic-driven 
antifungal therapy approach 

Aguilar-Guisado M, Haematologica 2012 
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 NNT = 78 

Comparison of efficacy (overall succes response) of 
a empirical vs. a diagnostic-driven antifungal 

therapy approach 

 NNT =6 

Aguilar-Guisado M, Haematologica 2012 

• Global mortality: 
•15.3% (11/72) 

• IFD attributable mortality 
•2.8% (2/72) 
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Historic scenario 

Diagnostic-driven  
Antifungal 
 therapy 

Empirical  
antifungal  

therapy 

80-90´s 

2000´s 

2010´s 

2020´s 

-High IFI related mortality 
-Dificult prompt diagnosis 
-Poor outcome 

-Decline in IFI related mortality 
-Better prompt diagnosis 
-Optimized antifungal therapy 
-Better outcome 

-Multidisciplinary approach 
-New biomarkers 
-Identification of triggers  

-Increasing specificity of diagnostic approach  
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Agrawal S et al. Optimizing management of IMD. JAC 2011. 

Triggers for DD-AT 
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Triggers for DD-AT: clinical findings 

• Clinical/radiological findings suggesting IFD (without 
EORCT criteria) 
– New pulmonary infiltrate not responding to antibacterial 

therapy 
– Rhinosinusistis, cutaneous, cerebral, hepatosplenic or 

gastrointestinal lesions.  

• Clinical signs of “posible” IFD (EORTC criteria) 
• Severe sepsis/septic shock 

– In patients not receiving antifungal profilaxis (candidemia) 
 

• Mucositis or diarrhoea: not usually indications for AT  
 

Girmenia C et al. “ A hematology consensus agreement on antifungal strategies for neutropenic patients 
with hematological malignancies and stem cell transplantation recipients” Hematological Oncology 2012 
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Drgona L et al, AAC 2013;68 Suppl 3:iii17-iii24. 

Triggers for DD-AT 
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Triggers for DD-AT: microbiological tools 

• Galactomanann from serum or BAL 
– Two consecutive serum samples ≥0.5 or one sample >0.7, or 

LBA sample >1. 

– High NPV (>85%), higher sensitivity and specificity in en LBA 

– Not equivalent to antifungal therapy  

• PCR and beta-D-glucan 
– Uncertain role until standarized and validated 

• Isolation of fungi in non-sterile site 
– C. tropicalis, Trichosporum, G. capitatum  
– Aspergillus sp., Scedosporium sp., or Fusarium sp. 

Girmenia C et al. “ A hematology consensus agreement on antifungal strategies for neutropenic patients 
with hematological malignancies and stem cell transplantation recipients” Hematological Oncology 2012 
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Choice of antifungal drug 

• No specific indication: according to clinical presentation 
– Pulmonary infiltrate, rhinosinusitis or CNS involvement with 

negative microbiological exams:  
• Aspergillus sp. or mucorales: AmB-L  

– Pulmonary infiltrate or rhinosinusitis with positive 
galactomanann: 

• Aspergillus sp.: voriconazole (alternative: AmB-L) 

– Enterocolitis: 
• Mostly yeast: echinocandin (alternative fluconazole or AmB-L) 

– Non-focused fever and positive galactomanann: 
• Aspergillus sp.: voriconazole (alternative: AmB-L) 
• While continuing diagnostic efforts 

 
Girmenia C et al. “ A hematology consensus agreement on antifungal strategies for neutropenic patients 
with hematological malignancies and stem cell transplantation recipients” Hematological Oncology 2012 
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DD-AT: cost-effectiveness 

• The selection of antifungal therapy approaches should consider also 
economic consequences 

• Several pharmacoeconomic analyses comparing diverse 
antifungal drugs in EAT indication 
– Most comparing either caspofungin or voriconazole with L-Amb 

– Methodological limitations not allowing generalization 

– Drug adquisition costs: not best guide to choose the most cost-
effective antifungal therapy  

– Scarce information about cost-effectiveness assessment 
comparing DD-AT with standard approach 

Turner S.J, Expert Rev Pharmacoecon Outconmes Res, 2013 
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DD-AT: cost-effectiveness 

Martín-Peña et al. AAC 2013  
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DD-AT: cost-effectiveness 

Martín-Peña et al. AAC 2013  

DD-AT approach Standard approach 

Cost, € 11,910 17,789 
Δ Cost, € - 5880 
Effectiveness 36.5 33.9 
Δ effectiveness - -2.6 
Cost/ effectiveness 32,750 52,555 
Δ C/ E dominant dominated 

Table 7. Cost/effectiveness analysis. 
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DD-AT: requirements 

• Availability of diagnostic test and minimun expectations in 
radiology, histopathology and microbiology. 

• Written local clinical pathways (guidelines translation into 
standarized local clinical practice) specifying timelines  

• Strict adherence to predefined and consensual diagnostic and 
therapeutic algortihms.  

• Full cooperation of nursing and medical team looking after the 
patient: hematologists, infectiuos diseases specialists, 
microbiologists, radiologists, nurses and pharmacists 

• Appropiated equipment and expertise 

Agrawal S et al. Optimizing management of IMD. JAC 2011. 
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DD-AT: requirements 

Ben-Ami R et al. MDT approach to IMD management. JAC 2011. 
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Conclusions 

1. Current evidence support an individualized, multidisciplinary, 
diagnostic-driven approach: efficacy, safety and cost-
effectiveness 
• Design an approach taking into account center features and 

epidemiology, to be applicable locally 

• Start antifungal therapy following the triggers of this approach 
while awaiting the results of a comprehensive diagnostic work-up  

• Decide whether to stop, change or continue that treatment 
depending upon the results  

 

2. Empirical therapy should be continued in centers in which appropiate 
diagnostic procedures are not available or not well organized. 
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For the future 

• Prospective, randomised comparative multicenter study 
is ongoing (by the ID group of the EORTC)  
– Diagnostic driven vs. empirical approach 

– Predefined antifungal therapy and endpoint (overall survival). 

• Better identification of individual risk factors for IFD 
including genetic profile 

• Improve early diagnosis of occult IFD (laboratory and 
imaging studies) 

• Increase the specificity of DD-AT approaches ESCMID Online Lectu
re Library
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