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Debey et al, Rev Med Brux 2011: 74

• Period from 1/1/2008 to 31/12/2008

• 2130 consultations at the emergency department of Institut 
Bordet

• 408 consultations for fever

• 88 (21.6%) for febrile neutropenia
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Definitions
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Febrile neutropenia

Fever > 38°C twice or > 38.5°C
AND

Neutropenia

– Value below normal (1400/mm³)
– Significative < 1000/mm³

< 500/mm³
< 100/mm³
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Sepsis, severe sepsis and septic shock

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


Epidemiology
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Febrile neutropenia frequency

• Occurrence of FN is function of
– Type of tumour: 

• solid tumour
• haematological malignancy
• allograft

– Type of chemotherapy
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Cancer CT N Pts. Neutropenia (Grade 4) (%) FN (%)
Lymphoma MOPP

ABVD
CHOP

CHOP-R
VAPEC-B
ESHAP
DHAP

123
115
216
33
39

122
90

22
3
22
58
72

500/µl median
53

—
—
—
18
44
30
48

NSCLC Cis/VNR
Cis/Pac(24hr)

Cis/Gem
Cis/Doc

CBDCA/Pac
Doc(75mg/m2)
Pemetrexed

206
288
288
289
290
276
265

59
57
39
48
43
—
—

10
16
4
11
4

12.7
1.9

Breast Doc (100)
AC
AT

TAC
CapDoc

Doc

161
215
214
54

255
256

78.6
88(3+4)
97(3+4)
100(3+4)

11
12

5.7
10
33
34
16
21
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Incidence of severe sepsis/septic shock 
in febrile neutropenia

• Prospective studies are not available.
• Most patients with FN fulfilled the definition of 

sepsis
• Few data on the frequency of septic shock in 

neutropenic patients  up to 40% in selected 
series
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Infections in neutropenic patients in the ICU

• During a one year period at the Bordet ICU
• 144 infections at admission or during ICU stay
• 32 (22%) occurred in neutropenic patients

– Half had positive blood cultures

Berghmans et al, J Supp Cancer Care
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Is febrile neutropenia a major 
complication in cancer patients?

Is it a life-threatening complication?
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Infection is a major cause of death 
in cancer patients

Death aetiology N % 
Infection 380 47 
Organ failure 201 25 
Infarction 90 11 
Haemorrhage 62 7 
Cancer 83 10 
Overall 816 100 

 

 

Inagaki et al; Cancer 33(2): 568-73; 1974
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Risk of FN, neutrophil count and mortality 
(Bodey et al, 1966)
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PMN count Mortality 
Initial Modification  

< 100/mm³ None 80% 
< 1000/mm³ None or  59% 
< 1000/mm³  but < 1000/mm³ 40% 
< 1000/mm³  > 1000/mm³ 27% 
> 1000/mm³  32% 
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FEBRILE NEUTROPENIA IS A 
LIFE-THREATENING 

COMPLICATION IN CANCER 
PATIENTS

• Years 1960
– Mortality 90%
– Antibiotherapy only in case of positive 

microbiological documentation
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Microbiology

1001 fever episodes

PMN > 500/mm³ PMN < 500/mm³

MDI
27%

CDI
25%

FUO
48%

Pizzo et al, Medicine 1982

MDI: microbiologically documented infection

CDI: clinically documented infection
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And now ?
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The concept of empirical therapy
• Concept developed by Schimpff in 1971
 mortality << 10%
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FN remains associated with increased mortality

Lyman et al, Cancer 2010
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Can we assess the risk of 
complication in patients presenting 

with febrile neutropenia ?
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Factors associated with a reduced risk 
of complication

• PMN > 100/mm³
• Monocytes > 100/mm³
• Neutropenia <7days
• Medullar recovery

• No co-morbidities
• Cancer in remission

• No catheter infection
• T° < 39°C
• No neurological signs
• No abdominal pain
• No symptoms 
• Normal chest X-ray
• Normal renal and hepatic 

functions

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


MASCC Score(JCO 2000)

• Reduced risk for a score  21:
Positive predictive value 91% with specificity 68% and 

sensitivity 71%
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MASCC score in routine practice

Debey et al, Rev Med Brux 2011: 74

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


Which empirical treatment ?
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Microbiological results in FN

Cattaneo JAC 2008
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Viscoli et al CLIN INFECT DIS 40(S4):S240-S245. 

Evolving epidemiology of bacteraemia
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Which empirical treatment ?
• Active against Gram negative bacilli 

Pseudomonas aeruginosa
• Active against Gram positive bacteria 

Streptococcus, methicillin sensitive 
Staphylococcus
  LACTAME ANTI-PSEUDOMONAS + 

AMINOGLYCOSIDE
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Is an oral treatment possible ?
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Oral antibiotherapy is adequate in selected patients
Vidal et al The Cochrane Library 2008
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Which patient for an oral antibiotherapy?
• 1. The patient must swallow
• No Nausea or vomiting
• No stomatitis
• 2. To be at poor risk of complications:
• MASCC score ≥ 21
• 3. This is not implying a direct return at home
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Which combination ?

Amoxycillin-clavulanic acid + Ciprofloxacin

Moxifloxacin ?
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And in routine practice ?

Debey et al, Rev Med Brux 2011: 74
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BMJ 2003

Systematic addition of an 
aminoside to a beta-
lactame does not modify 
the evolution

 Aminoside to be 
reserved in case of

severe sepsis/septic 
shock 

known « resistant »
bacteria
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What about bacteremia ?
Furno et al Lancet Infect Dis 2002
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BMJ 2003

Systematic addition of an 
aminoside does not impact 
on final resolution of FN

BUT

Results in increased renal 
toxicity

 CAVE with other 
nephrotoxic drugs (e.g. 
cisplatin, glycopeptides, 
iodine contrast …)
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Which beta-lactame ?
Cochrane review 2010
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Which beta-lactame ?
Kim et al, Clin Infect Dis 2010
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No systematic administration of an 
aminoside

And a glycopeptide ?
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Addition of a glycopeptide ?
Vardakas et al Lancet 2005

• Success without treatment 
modification
OR = 1.63 (95% CI 1.17–
2.28)
– MDI
OR = 2.03 (95% CI 1.39–2.97)
– Bacteraemia 
OR = 1.80 (95% CI 1.23–2.63)
– Neutropenia < 100/mm³
OR = 2.24 (95% CI 1.15–4.39)
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Addition of a glycopeptide ?
Vardakas et al Lancet 2005

• Mortality 
OR = 0.67 (95% CI 0.42–
1.05)

• Adverse events
OR = 4.98 (95% CI 2.91–8.55)

• Nephrotoxicity 
OR = 2.10 (95% CI 1.12–3.95)
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Usefulness of colony-stimulating factors ?
Clarke et al J Clin Oncol 2005

Neutrophil recovery

Hospitalisation duration
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Overall mortality
Berghmans et al Support Care Cancer 2002

Référence CSF ATB ATB+CSF RR IC 95% 
Anaissie (1) GM 3/50 3/50 1.00 0.21-4.72 
Arnberg (2) GM 0/15 1/14 10.71 0.02->100 
Mayordomo (9) GM 2/43 2/39 1.10 0.16-7.46 
Riikonen (13) GM 0/30 0/28 1.00 0->100 
Vellenga (17) GM 2/69 1/65 0.53 0.05-5.72 
Aviles (3) G 15/58 5/61 0.32 0.12-0.82 
Maher (7) G 15/107 12/108 0.79 0.39-1.61 
Mayordomo (9) G 2/43 4/39 2.21 0.43-11.38 
Mitchell (11) G 0/92 0/94 1.00 0->100 
Total    0.71 0.44-1.15 
Sous-groupe G   0.66 0.39-1.13 
Sous-groupe GM   0.97 0.34-2.79 
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Mortality due to infection
Clarke et al J Clin Oncol 2005
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Other therapeutics ?

• Immunoglobulins
– No data supporting the systematic use of 

immunoglobulins in case of febrile neutropenia
• White blood cell transfusions

– Few data
– No data supporting their systematic use in case of 

febrile neutropenia
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Summary of therapeutic attitude for febrile 
neutropenia at the emergency department

• FN must be rapidly treated
• Low risk: 

– consider oral antibiotherapy (amoxyclav-ciprofloxacin)
• High risk: 

– IV antibiotherapy
– Large spectrum beta-lactame/peneme

• Severe sepsis/septic shock: 
– add aminoside
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Any specificity for severe 
sepsis/septic shock in neutropenic 

patients?
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AGIHO guidelines

• The decision to initiate intensive care treatment 
has to take into account the prognosis of the 
underlying disease. 
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The ICU prognosis is  function of the 
gravity of the complication

Results of multivariate analyses

ICU mortality ICM scoring system
APACHE II score

OR = 2.24 (95% CI 1.60-3.13; p < 0.001)
OR = 1.10 (95% CI 1.04-1.16; p< 0.001)

Hospital mortality ICM scoring system
SAPS II score

OR = 2.31 (95% CI 1.69-3.16; p < 0.001)
OR = 1.05 (95% CI 1.02-1.08; p< 0.001)

Survival after 
discharge from the 
hospital

ICM scoring system
Cancer phase
Type of cancer

HR = 1.67 (95% CI 1.22-2.30; p = 0.001)
HR = 3.29 (95% CI 1.58-6.81; p = 0.001) 
HR = 0.35 (95%CI 0.13-0.90; p = 0.03)

Berghmans et al; J Supp Care Cancer
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AGIHO guidelines

• Antimicrobial treatment must be started 
immediately to improve tissue oxygenation, 
restore cardiovascular function, and improve 
other organ functions.
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AGIHO guidelines

• To restore adequate cardiac filling pressures 
and to maintain adequate organ perfusion, 
crystalloid fluids or colloids can be useful.

• If a sufficient mean arterial pressure (>65 
mmHg) cannot be achieved by volume 
substitution in a reasonable time frame, 
treatment with vasopressors is indicated. 
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AGIHO guidelines

• The AGIHO does not recommend the routine 
additional use of G-CSF or GM-CSF to standard 
treatment of sepsis in neutropenia.

• There are not enough data to recommend the 
routine use of additional immunoglobulins in the 
treatment of sepsis in neutropenia.
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AGIHO guidelines
• The recommendations for substituting platelets or 

packed red blood cell in neutropenic patients can 
be applied to those patients developing sepsis as 
well. 

• However, the cut- off for substitution is often set 
to a higher value (platelets 20,000/µl instead of 
10,000/µl). 

• Although there are no prospective randomized 
studies showing a clinical benefit, haemoglobin 
levels should be kept above 9 g/dl to optimize 
tissue oxygenation.
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Situation in France
Febrile neutropenia at emergency 

departments of tertiary teaching and 
general community hospitals

André et al, Crit Care 2010
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45%

André et al, Crit 
Care 2010

Prospective study
4/02  04/08/2008

47 centres
198 FN/ 777,876 visits

1/3930 visit
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Some patients’ characteristics
Total Severe sepsis No severe sepsis p

N 198 89 108

Age (mean) 61 65 57 < 0.001

PS (median) 70 70 80 0.06

Haematologic
tumours

45% 44% 45% 0.84

Solid tumours
Lung
Breast

55%
20%
13%

56%
27%
10%

55%
14%
16%

Metastasis or 
uncontrolled

67% 78% 58% 0.004

MASCC < 20 53% 75% 35% < 0.001

André et al, Crit Care 2010
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Exemple of attitude at emergency 
department: a French prospective study
• Implementation of guidelines for FN therapy at an 

emergency department during the first 90 minutes:
• Severe Sepsis/septic shock

– 1st wide IV spectrum ATB dose
– Fluid challenge (500 mL) if TAm < 65 mmHg
– Lactate measurement
– At least one blood culture
– Hospitalisation

• Other patients
– High risk according to MASCC score: IV ATB; no G-CSF; 

hospitalisation. 
– Low risk according to MASCC score: oral ATB; no de G-CSF; back 

home

André et al, Crit Care 2010
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How are these guidelines implemented ?

André et al, Crit Care 2010
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