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How it all started: Tetracyclin vs Placebo 

Ann Intern Med 1960;53:754-64 

=> „A trial of antibiotic therapy is not warranted for fever in cancer patients.“ 



Guidelines of the AGIHO 

www.agiho.de 



Onkopedia.com 



US American Guidelines 

www.idsociety.org 
J Clin Oncol 2013;31:794-810 



ESMO Guidelines 2016 



Predominant Pathogens 

MRSA 

VRE ESBL Neutropenia: Gram-negative aerobes 

  S.aureus, streptococci, enterococci, anaerobes 

  Coagulase-neg. staphylococci (CVC) 

  Fungi, primarily Aspergillus, Candida, zygomycetes 

T cell suppression: Viruses (CMV, Herpes, VZV) 

  Pneumocystis jirovecii 

  Fungi (as above, plus cryptococci) 

  Mycobacteria  

  Parasites (e.g. Toxoplasma gondii) 

  Bacteria (a.a.), plus Listeria 

Humoral immunodeficiency: Bacteria (a.a.), plus pneumococci 

  Viruses (a.a.) 

  (rarely:) Fungi 



When to Start Empirical Antimicrobial 
Therapy in Cancer Patients 

• Granulocyte count < 500/µl or < 1000/µl with 
predicted decline to ≤ 500/µl 

• Single oral temperature of > 38.3°C  

 or ≥ 38.0°C x 2 within 12 h  

 or ≥ 38.0°C over ≥ 1 h 

• No obvious non-infectious origin 
– Adverse reaction to blood products, cytokines, other drugs 



Pathogens Associated With Characteristic Clinical 
Symptoms in Febrile Neutropenic Pts 

Clinical Symptoms Typical Pathogens 

Erythema/pain at venous access Coagulase-negative staphylococci 

Mucosal ulcers Alpha-hemolytic streptococci, Candida spp. 

Single point-like erythemas Gram-positive cocci, Candida spp. 

Necrotizing skin lesions Pseudomonas aeruginosa, Aspergillus spp. 

Retinal infiltrates Candida spp. 

Diarrhea, meteorism Clostridium difficile 

Enterocolitis, perianal lesion Polymicrobial incl. anaerobes 

Lung infiltrates ± sinusitis Aspergillus spp., mucorales, P.jirovecii 

=> A thorough clinical examination is mandatory! 



Infections in Febrile Neutropenic Patients 

Neutrophils < 1000/µl 
Fever ≥ 38.5°C 

n = 1573 

FUO 

n = 800 

Bacteremia or 
Fungemia 

n = 222 

Other 

Documented 

Infection 

n = 262 

Lung Infiltrates 

n = 269 

51% 
14% 

17% 

17% 

Link H et al (Paul Ehrlich Society Study), Ann Hematol 1994;69:231-43 





Ceftazidime/Amikacin ± Vancomycin 
Upfront in Febrile Neutropenic Patients 

• n =  747; initial empirical therapy for fever 

 

• No difference in duration of fever 

• No patient with gram-positive bacteremia died during the first 
3 days of study 

• Drug-related nephrotoxicity: 2 vs 6% (p = 0.02) 

 

• „These results do not support the empirical addition of 
vancomycin.“ 

EORTC-IATG + NCI-Canada, J Infect Dis 1991;163:951-8 



Piperacillin/Tazobactam vs Cefepime for Initial 
Empirical Therapy for Febrile Neutropenia 

• Time to defervescence: 

Bow EJ et al (multicenter), Clin Infect Dis 2006;43:447-59 



Cometta A et al (EORTC), Clin Infect Dis 2003;37:382-9 

Empirical Vancomycin vs Placebo 2nd-Line for Fever 
Persisting after 48-60 Hours of Pip-Tazo 

• Double-blind, placebo-controlled: P/T + vanco (n = 86) 
vs P/T + placebo (n = 79) 

• Median duration of neutropenia < 500/µl: 14 days 

 P/T + V P/T + Plc  

Defervescence under treatment 45% 44% 

Days to defervescence (median) 3.5 ± 0.8 4.3 ± 0.8 

Infection-related death (day) 1 (14) 1 (35) 



Jaksic B et al, Clin Infect Dis 2006;42:597-607 

Linezolid vs Vancomycin in Neutropenic 
Patients with Refractory Fever (n = 605) 

No significant difference with respect to: 

• Time to defervescence 

• Mortality rate day 16 post treatment 

• Overall success 
– No benefit in subgroups: leukemia, lymphoma, myeloma or other 

malignancy 

• Microbiological outcome: no significant difference 



Schiel X et al (PEG-Studie II), Infection 2006;34:118-26 

Empiric Antifungals in Neutropenic Patients with Refractory FUO (Day 4-6):  

Prospective Randomized Study 

• Fluconazole not significantly superior to no antifungal 



Infections Post High-Dose Chemotherapy and 
Autologous Stem-Cell Transplantation 

Reich G et al, Bone Marrow Transplant 2001;27:525-9 



Clinically Documented Infections: When 
Primary „Pre-Emptive“ Therapy is Indicated 

• Lung Infiltrates 

– CT typical for Pneumocystis pneumonia 

– CT typical for / consistent with aspergillosis 

• Sinus or cerebral scan compatible with 
aspergillosis or mucormycosis 

• Abdominal or perianal infection 

• CVC-related infection 



Link H et al (PEG-Studie I), Ann Hematol 1994;69:231-43 

Schiel X et al (PEG-Studie II), Infection 2006;34:118-26 

Patients with Fever and Lung Infiltrates 
Benefit from First-Line Amphotericin B 



Management of FN Pts with Lung Infiltrates 

Maschmeyer G et al (AGIHO), Ann Oncol 2015;26:21-33 



Greene RE et al, Clin Infect Dis 2007; 44:373-9 

Improved Survival with Pre-Emptive  
Treatment Based on “Halo Sign” 

3 mo. survival = 71% vs 53%; p < 0.01 

(p < 0.01) 



L-AmB (3 mg/kg/d) in Immunocompromised Patients with Invasive Filamentous FI:  

Survival in Patients with Possible vs Proven/Probable IPA 

Cornely OA et al (AmBiLoad Study), Mycoses 2011;54:e449-55 



Link H et al (PEG-Studie I), Ann Hematol 1994;69:231-43 

Outcome Depends on Neutrophil Recovery 
- PEG Study I (n = 1,573) - 

 

FUO 

- Response 

- Death 

 

Documented Infection 

- Response 

- Death 

               Recovery 

 

97.8% 

1.5% 

 

 

86.9% 

7.0% 

             No Recovery 

 

86.5% 

8.5% 

 

 

62.3% 

20.5% 

                               p        

 

< 0.001 

< 0.001 

 

 

< 0.001 

< 0.001 



Identifiying Low-Risk Patients: 

MASCC Score 

Klastersky J et al (MASCC), J Clin Oncol 2000;18:3038-51 

≥ 21 = Low-Risk 



Oral Moxifloxacin is Equivalent to Cipro + AmoxiClav in 
Febrile „Low-Risk“-Patients 

Kern WV et al (EORTC), J Clin Oncol 2013;31:1149-56 

<= MASCC Score 
clearly predictive! 



Why Oral Treatment in FN Low-Risk 
Patients Sometimes Fails 

Cherif H et al (Karolinska Inst), Haematologica 2006;91:215-22 



www.agiho.de 

Risikoadapted Intervention: AGIHO Charts 



Newer Antibiotics: Useful for Febrile 
Neutropenic Pts? 

• Daptomycin 

• Tigecyclin 

• Linezolid 

• Telavancin 

• Cefozopran 

• Doripenem 

• Fidaxomicin 
• Ceftolozan-Tazobactam (No Data in FNP) 



Daptomycin in Neutropenic Cancer Patients 
with G+ Bacteremia 

Rolston KV et al (Registry data), Support Care Cancer 2014;22:7-14 

• 186 pts, 86% evaluable, 62% with neutropenia < 0.1 

Gpt/l) 

• 78% bacteremia, mostly VRE, CNS and MRSA 

• 84% pre-treated 

• Response rate: 85% 

• Response in pts with neutropenia <0.1 Gpt/l: 84% 



Daptomycin in Neutropenic Cancer Patients 
with G+ Bacteremia 

Rolston KV et al (Registry data), Support Care Cancer 2014;22:7-14 

• 186 pts, 86% evaluable, 62% with neutropenia < 0.1 

Gpt/l) 

• 78% bacteremia, mostly VRE, CNS and MRSA 

• 84% pre-treated 

• Response rate: 85% 

• Response in pts with neutropenia <0.1 Gpt/l: 84% 



• 390 pts., success rate 67.9% vs 44.3% (p < 0.001) 
• Superior at multi-resistant pathogens (MRSA, coag.-

neg. staph, ESBL) 
• No overall survival difference 
• “Combination regimen should be reserved to febrile 

neutropenic patients at high risk of developing 
infections because of MDR pathogens.“ 

Bucaneve G et al, J Clin Oncol 2014;32:1463-71 



Int J Infect Dis 2015;33:171-6 

• n = 100 VRE-colonized patients, 35 of which 
empirically treated also with linezolid  

• Mortality 54.3 vs 41.5% (p = 0.29) 



Linezolid-Associated Pancytopenia 

• 2 patients post solid organ transplantation 

• Multi-resistant gram-positive infection 

• No obvious other cause than linezolid 

• Hematopoitic recovery after discontinuation of linezolid 

Faguer S et al (Toulouse), Infection 2007;35:275-7 



Cefozopran, Meropenem, Imipenem or 
Cefepime in Febrile Neutropenic Adult Patients 

• n = 376, initial empiric therapy for FN (prospective, randomized) 

• Response rates  

• Cefozopran: 54/90 (60%) 

• Meropenem: 60/92 (65%) 

• Imipenem: 63/88 (72%) 

• Cefepime: 56/85 (66%) 

• => no significant differences 

Nakane T et al (Japan), J Infect Chemother 2015;21:16-22 



• N = 39 cancer patients with uncomplicated Gram-positive BSIs treated with IV 

telavancin  

• Matched with 39 pts with Gram-positive BSIs treated with vancomycin 

• S. aureus (51%), alpha-hemolytic streptococci (23%), Enterococcus spp. (15%), CNS 

(8%), beta-hemolytic streptococci (3%) 

• 62% hematological malignancies, 38% solid tumors, 51% neutropenic 

• Overall response rate 86% vs 61% (p = 0.013) 

• Drug-related adverse events 31% vs 23% (p = 0.79) 

Antimicrob Agents Chemother 2015;60:239-44 



Jpn J Infect Dis 2012;65:228-32 

Days 

n = 149 



Clostridium difficile-associated Diarrhea 

Systemic antibiotics continued 
No 

systemic AB 
p 

Cure rate  84.4% 92.6% <0.001 

Duration of diarrhea 97 h 54 h <0.001 

Fidaxo- 
micin 

Vancomycin p 

Cure rate 90.0% 79.4% 0.04 

Re-infection 16.9% 29.2% <0.048 

 Mullane KM et al, Clin Infect Dis 2011;53:440-7  

Subgroup of tumor patients (n = 183): 
Fidaxomicin significantly more active than vancomycin 

Cornely OA et al, J Clin Oncol 2013;31:2493-9 



Many Thanks for Your Attention 


