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Febrile Neutropenia : definitions

• Neutrophils <1500/mm3

• Profound neutropenia: neutrophils < 500/mm3

• Severe neutropenia: neutrophils < 100/mm3

• Expected decrease of neutrophil count <500/mm3

within the next 48 hours

• Functional neutropenia

• AL at diagnosis or with hyper-leucocytosis

• Prolonged neutropenia(>7 days)

• Fever: oral temperature ≥ 38.3°C  or ≥ 38°C ≥ 1 hour
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Crit Care Med 2020; 48:822– 829

Etude rétrospective
multicentrique
• 1994-2015
• 2062 patients
• Mortalité à J30 = 40%
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• 289 neutropenic patients admitted to the ICU

• 80% with sepsis

• 80% received antibiotic treatment 10 days 
prior ICU admission 

• Hospital mortality 30%

Intensive Care Med. 2015 Feb;41(2):296-303
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Intensive Care Med. 2015 Feb;41(2):296-303
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• Classically the risk of 
infection

–Duration of neutropenia

–The magnitude of 
neutropenia

–Co-morbidities
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Leukocytes

A complex immune dysfunction
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• Prognostic impact of neutropenia(s) in onco-hematology
patients admitted to the ICU
• Prognostic impact of first line chemotherapy vs relapse
• Neutropenia in a context of solid tumour vs haematology 

disease
• Neutropenia recovery

• Associated with good outcome
• Poor prognosis when associated with prior lung injury
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• Site of infection in the ICU
1. Lung
2. Abdomen
3. Bacteraemia /catheter
4. Soft tissue

Intensive Care Med. 2014 Jan;40(1):41-9

Mokart D, Slehofer G, Lambert J, Sannini A, Chow-Chine L, Brun JP, 
Berger P, Duran S, Faucher M, Blache JL, Saillard C, Vey N, Leone M.
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Microbiology in the haematology ward

• Multicenter study (n=513)
• Fever of unknown origin: 59%

• Clinically documented fever: 8%

• Microbiologically documented fever: 33% 
(of which 88% bacteremia)
• G+ cocci: 21%

• Strepto: 7.8

• SCN: 10.1% 

• S. aureus: 2.7%

• Enterococci?

• GNB: 11%

• E. coli 5.8%

• Pseudomonas: 2.5%
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Infect Dis Health. 2020 Feb;25(1):22-29.
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Microbiological documentation in ICU

• 488 Severe sepsis or septic shock
• FUO: 12%
• Clinically documented: 33%
• Microbiologically documented: 55% (18% de 

bacteremia)
• GP cocci : 23%

• Strepto :4%

• SCN: 3%

• S. aureus :7%

• Entérococcus?

• GNB: 67%
• E.coli : 27%

• Pseudomonas: 22%
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20

Non-neutropenic (n= 

691)

Neutropenic (n= 

53)

p-value

Drug toxicity 34 (4.9%) 5(9.4%) 0.27

Cardiogenic pulmonary 

oedema

75 (10.9%) 13(24.5%) 0.006

Tumor infiltration 114 (16.5%) 2 (3.8%) 0.02

Aspiration pneumonia 41 (5.9%) 2 (3.8%) 0.73

Viral infection - 

Influenzae

88 (12.7%) 8 (15.1%) 0.78

Viral infection - Other 

virus

134 (19.4%) 15 (28.3%) 0.17

Airway obstruction 39 (5.6%) 1 (1.9%) 0.39

Other diagnoses (main etiologies)
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• La mortalité observée en réanimation 
était de 34%. 

Neutropenic cancer patients with severe sepsis: need for 
antibiotics in the first hour.
Mokart D, Saillard C, Sannini A, Chow-Chine L, Brun JP, Faucher M, Blache JL, Blaise D, Leone 

M.

Intensive Care Med. 2014 Aug;40(8):1173-4
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treatment

,,,

Legrand et al. Annals of Intensive Care 2011, 1:22

RFE SRLF/SFAR : 
-lactam active on pseudomonal with 
anti-gram-positive activity
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• 44 RCT, patient neutropénique fébrile
• Comparison of one antipseudomonas beta-lactam vs 

another (1988-2010)
• With or without glycopeptide

• All-cause mortality was significantly higher with cefepime as 
compared with other antibiotics, RR 1.39 [1.04, 1.86], 21 
trials, 3471 participants

• All-cause mortality was lower with piperacillin-tazobactam 
versus all other antibiotics , RR 0.56 [0.34, 0.92], 8 trials, 
1314 participants

• Ceftazidime vs others: NS

• Carbapenem vs others: NS
• Fewer therapeutic failures or antibiotic modifications
• More Clostridium difficile diarrhoea

Cochrane Database Syst Rev. 2010 Nov 10;(11):CD005197



Among the recommended anti-pseudomonal  –lactams

• Imipenem
• Piperacilline/tazobactam
• Meropenem

• Cefepime
• Ceftazidime
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Multicentre retrospective study
• Neutropenia + cancer
• PA Bacteriemia (n=1017)

• PNP+ PA bacteriemia (n=294)
• Empirical antibiotic => day-30 mortality

• Mono app vs Combi app vs IEAP

Combination

Mono

IEAP
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Intitial cohort

Matched cohort
154 vs 154
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• 71 RCT (1983-2012)

• Reduced overall mortality in the monotherapy group(RR 
0.87, 95% CI 0.75 to 1.02,ns)

• Reduced infection-related mortality in the monotherapy 
group (RR 0.80, 95% CI 0.64 to 0.99). 

• Similar bacterial superinfections in the 2 groups

• More fungal superinfections in the aminoglycoside group

• More side-effects in the aminoglycoside group
• Nephrotoxicity +++



Réanimation DAR-IPC

• 14 RCTs, 2782 épisodes (2012-2017)

• BL vs the same BL +anti GPB (or equivalent)

• No difference in terms of mortality (8 RCTs)

• Failure of empirical treatment (11RCTs)

• More changes in the monotherapy arm (11RCTs)

• Reduced failures if GPB documentation (5RCTs)

• Overall same failure rate (7RCTs)

• No increase in fungal superinfections in the anti GPB arm

• No more nephrotoxicity 

• Reduced superinfection with GPB in the anti-GPB arm
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Comparable efficiency
Linezolid
• Longer recovery from neutropenia
• Reduced time to defervescence
• Less renal failure 
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Carbapenems
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• De-escalation rate = 40%

• Associated factors

• Adequation of the empirical 
antimicrobial treatment used in ICU 
[OR = 10.8 (95 % CI 1.20–96) ] for 
adequate documented treatment 
versus appropriate empirical 
treatment

• Compliance with guidelines 
regarding the empirical anti-
pseudomonal betalactam used in 
ICU [OR = 10.8 (95 % CI 1.3–89.5)]

Intensive Care Med. 2014 Jan;40(1):41-9.
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Kapandji, Blood Reviews 54 (2022) 100944
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Parietal thickening: CT scan and ultrasound
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Pathophysiology

Multifactorial
• Neutropenia

• Decreased local immunity
• Microbial invasion

• Mucosal lesions (chemotherapy, 
radiotherapy)
• Oedema, necrosis, ulcerations, etc.

Infiltration (leukaemia, lymphoma)
Intramural haemorrhage 
(thrombocytopenia),
Modification of intestinal flora:
• commensal -> opportunistic

Kapandji, Blood Reviews 54 (2022) 100944
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Prevalence(s)

Between 0.8 and 46%, probably underestimated

• Nesher, CID,2013

5.3% of cancer patients hospitalised and treated with CT 

• Gorschlüter, Eur J Haematol, 2005

17% of neutropenic patients admitted to the ICU

• Mokart,ICM, 2015

33% of cancer patients admitted to ICU for digestive emergencies 

• Lebon, JCC, 2017
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Journal of Critical Care 40 (2017) 69–75
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Intensive Care Med. 2015 Feb;41(2):296-303



Réanimation DAR-IPCThe prognostic impact of abdominal surgery in cancer patients with neutropenic 
enterocolitis: a systematic review and meta-analysis, on behalf the Groupe de 
Recherche en Réanimation Respiratoire du patient d'Onco-Hématologie (GRRR-OH).
Saillard C, Zafrani L, Darmon M, Bisbal M, Chow-Chine L, Sannini A, Brun JP, Ewald J, Turrini O, Faucher M, 
Azoulay E, Mokart D.



Réanimation DAR-IPC

n (%)

Bacteria 98 (100)

Gram-negative Bacilli 66 (67.3)

Escherichia coli 29 (29.6)

Klebsiella spp. 16 (16.3)

Enterobacter cloacae 10 (10.2)

Pseudomonas aeruginosa 6 (6.1)

Pseudomonas stutzeri 1 (1)

Citrobacter freundii 1 (1)

Campylobacter jejuni 1 (1)

Acinetobacter juni 1 (1)

Aeromonas hydrophila 1 (1)

Anaerobes 5 (5.1)

Bacteroides fragilis 2 (2)

Clostridium septicum

2 (2)

Alistipes finegoldii 1 (1)

Gram-positive Cocci 26 (26.5)

Streptococcus spp. 7 (7.1)

Enterococcus faecium 13 (13.3)

Enterococcus faecalis 3 (3.1)

Staphylococcus aureus 1 (1)

Staphylococcus haemolyticus 1 (1)

Microccocus 1 (1)

Gram-negative Cocci

Bacillus cereus 1 (1)

Fungi 17 (100)

Candida spp. 13 (76.5)

Mucor 3 (17.6)

Trichosporon 1 (5.9)
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Crit Care Med 2019; 47:668–676



Kapandji, Blood Reviews 54 (2022) 100944



Kapandji, Blood Reviews 54 (2022) 100944

v
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Journal of Critical Care 40 (2017) 69–75
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The prognostic impact of abdominal surgery in cancer patients with neutropenic enterocolitis: a systematic review and 
meta-analysis, on behalf the Groupe de Recherche en Réanimation Respiratoire du patient d'Onco-Hématologie (GRRR-
OH).
Saillard C, Zafrani L, Darmon M, Bisbal M, Chow-Chine L, Sannini A, Brun JP, Ewald J, Turrini O, Faucher M, Azoulay E, Mokart D.
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• Key points

• Cure is associated with neutropenia recovery.

• Role of medical treatment

• Neutropenia (with or without thrombocytopenia) is not a contraindication 
to surgery.

• Indications for surgery

• Perforation 

• Intestinal necrosis

• Major colonic dilatation

• Uncontrolled digestive hemorrhage

• New or worsened organ failures

Management of neutropenic 
enterocolitis: the place of surgery?



Conclusion

• Inflammatory response is 
particular and complex

• Clinical symptoms are time-
dependent variables

• Infectious emergency

• ARF is associated with a poor  
outcome

• NE is associated with 
favourable outcome in ICU
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