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One definition …

• Antimicrobial stewardship can been defined as selection 
of the best antimicrobial treatment at the optimal dose 
and duration, resulting in the best clinical outcome for 
treating and preventing infection with minimal toxicity 
and a minimal effect on subsequent resistance





• ESBL Enterobacteriaceae, carbapenem-resistant K. pneumoniae
and carbapenem-resistant P. aeruginosa were the main concerns

• In 48.8% of the ICUs, there was no antimicrobial stewardship 
(AMS) team focused on hematological patients.

• Updates on local epidemiology of MDR pathogens were provided 
in 98% of the centers

• Antibiotic de-escalation and/or discontinuation of therapy were 
considered as a promising strategy for the prevention of MDR 
development (32.4%)

Rello, Eur J Clin Microbiol Infect Dis. 2020 Feb;39(2):385-392
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Existing scientific data…

• Antibiotics allergy

• Neutropenia
• Prophylaxis
• Duration
• De-escalation

• Pneumonia 

• UTI and bacteruria

• Clostridium difficile colitis

• Antiviral stewardhip

• Antifungal stewardship

• Rapid diagnostic methods



CID 2018:67 (1 July) 
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What should I do if my patient 
is allergic to β-lactam?

• Systematic screening

• Not prohibit the use of all β-lactams given the low 2% 
rate of crossed-allergy

• In case of non-severe skin rashes to amoxicillin
• cefepime or meropenem

• Aztreonam
• Except in cases of allergy to ceftazidime ?



JAMA September 11, 2018 Volume 320, Number 10



Fluoroquinolone breakthroughs (P = .001; OR11.3, 95% CI 3.1–50.6) 
were independently predictive of meropenem-nonsusceptibility.





ADE rates = 34%-62%





Main outcomes for ADE

• Mortality

• Failure/relapse/escalation/superinfection

• Emergence of MDR bacteria



Clinical context

• Microbiological documentation vs no documentation vs FUO

• MDR bacteria

• Polymicrobial sepsis
• Translocation of enteric bacteria 

• ICU vs ward

• Neutropenia
• Neutropenia recovery



• IDSA guidance recommend to continue BSA until neutrophil 
recovery

• ECIL guidelines recommend modification of the initial regimen 
at 72 to 96h based on the patient’s clinical course and 
microbiological results

• ECIL guidelines recommend discontinuation of antibiotics after 
72 h or later may be considered in neutropenic patients with 
fever of unknown origin FUO) who are hemodynamically stable 
and afebrile for 48 h, irrespective of neutrophil count and 
expected duration of neutropenia



Cancers 2023, 15, 1611.
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J Antimicrob Chemother 2022; 77: 2546–2556
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Intensive Care Med . 2019 May;45(5):743-745. 





• 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.



HPB (Oxford) 2024 Feb;26(2):270-281 



End of antibiotic treatment 

Day 3,7,14,21,28 after inclusion 

• Critically ill cancer patients
• ICU admission for sepsis/septic shock
• Empirical antibiotic treatment
• Microbiological samples 

• Positive microbiological (bacteria) samples
• Appropriatness of the empirical antibiotic treatment
• Checking for inclusion criteria
• Informed consent
• Randomization

• De-escalation
• Continuation

Day 90

• Evaluation
• Clinical
• Support
• Biological
• Microbiological
• Modications of antibiotic treatment

• Evaluation
• Clinical
• Support
• Biological
• Microbiological

• Hospital mortality (all causes)
• Secondary endpoints

• Antibiotic-free days at day 28 (day 1 to 
day 28) 

• Duration of antibiotic treatment 
during ICU stay

• ICU lenght of stay
• Organ dysfunctions during ICU stay
• Ventilator-free days, catecholamine-

free days, dialysis-free days at day 28 
ICU mortality (all causes)

• Hospital lenght of stay
• Rate of emerging multi-drug resistant 

bacteria colonization
• Costs
• Others…

 
Day 90

Day 1 Inclusion/Randomization

Day admission 

Number of patients included in the study

n=1 n=466

Interim analysis
n =233

The DéPOH study (NCT03683329) 



Regarding antibiotic de-escalation

• RCTs have been unable to show convincing evidence that ADE is 
definitely safe in general population

• Systematic reviews have indicated a positive influence of ADE on 
mortality
• Biases

• In neutropenic critically ill patients:
• ADE seems to be safe
• Infections with MDR germs are probably high-risk situations that are poorly 

assessed.
• Infections known to be polymicrobial are probably an obstacle to performing 

ADE.
• The results of the ongoing RCT Dépoh (NCT03683329) should provide some 

insights.



CID 2020:71 (15 August) • Webb et al

2434 Patients with FN and empirical ATB
• Cycling program for cefepime or PTZ
• Strict rules for Daptomycine
• Strict rules for carbapenem

Carbapenem use

Daptomycine use



CID 2020:71 (15 August) • Webb et al
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Carbapenems



Cariou et al. Annals of Intensive Care (2023) 13:22





Vacheron et al. Annals of Intensive Care (2024) 14:73

28% with immunosuppression



JAMA Intern Med 2015;175(11):1792–801.

Patients undergoing C difficile testing were grouped by US Food and Drug 

Administration–approved toxin and PCR tests as Tox+/PCR+, Tox−/PCR+, or

Tox−/PCR−. Toxin results were reported clinically. Polymerase chain reaction results 

were not reported.



J Clin Microbiol 2022;60(6):e0218721.
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• The EORTC/MSGERC recently revised and updated the consensus definitions of invasive fungal disease (IFD). 
• These definitions primarily focus on patients with cancer and stem cell or solid-organ transplant patients. 
• They may therefore not be suitable for intensive care unit (ICU) patients.
• Diagnosis of IFD in the ICU presents many challenges, which are different for invasive candidiasis

and for invasive aspergillosis.

Intensive Care Med. 2024 Mar 21. doi: 10.1007/s00134-024-07341-7.



IPA during neutropenia 
(EORTC/MSG criteria)

Donnelly J,Clin Infect Dis 2020; 71:1367–76Comic strip from the Grrr-OH

Bassetti, Clin Infect Dis 2021:72 (Suppl 2) • S121





Antiviral stewardship ?

• Asymptomatic patients:

• BK virus without symptoms in HCT 

• CMV in lower risk hosts

• HHV-6 DNAemia





• Pre-emptive strategy first line
• PCR+ or Ag+ and asymptomatic
• Ganciclovir or Foscarnet (AI)
• Valganciclovir (AII)

• Unless digestive GVHD
• Pre-emptive strategy 2nd line

• Cidofovir (BII)
• Leflunomide or artesunate (CIII)

• Resistance
• Refractory disease

• Immunoglobulins not 
recommended (DIII)

• CMV disease

• 1st line
• Ganciclovir (AII)
• Foscarnet if ganciclovir toxicity or 

resistance (AIII)
• Ig or hyperimmune Ig in 

combination with antiviral in CMV 
PNP (CIII)
• No Ig or HivIg for other CMV 

diseases

• 2nd line
• Cidofovir or ganciclovir + foscarnet 

(BII)
• Retinitis: intravitreal gancilovir or 

foscarnet
• Valganciclovir instead of GCV or 

Foscarnet (BIII, except digestive 
GVHD)

• Cidofovir +Ganciclovir or Foscarnet 
(BII)



Antiviral drugs for cytomegalovirus prevention and 
treatment in solid organ transplant recipients





Journal of Critical Care 66 (2021) 138–145



• Most HHV6 infections are asymptomatic
• Routine HHV6 PCR in asymptomatic patients not recommended
• Prophylactic and pre-emptive treatment not recommended
• HHV6 PCR in blood and CSF recommended for diagnosis of infection
• In case of persistent high viral load, look for chromosomal integration 

of the virus
• Antiviral treatment should be initiated in case of encephalitis, and 

considered in case of other organ involvement
• Foscarnet
• Ganciclovir
• Cidofovir



Metrics



Conclusion

• Safe ?

• Anti-microbial optimization in IC patients is challenging 
due to their recurring exclusion from clinical trials and 
guidelines for common clinical syndromes.

• There is an absolute need for antimicrobial stewardship 
in this high risk population.

• For these patients, the literature describes specific 
approaches in terms of diagnostic and therapeutic 
management that can form the basis for implementing 
safe antimicrobial stewardship strategies
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