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Abbreviations 

 
ANC: absolute neutrophil count 

ASP: Antibiotic Stewardship Program 

BSI: Bloodstream Infection 

CDI: Clinical documented Infection 
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ECIL-4: European Conference on Infections in Leukaemia-4  

ESBL: Extended-Spectrum Beta-Lactamase 

FUO: Fever of unknown origin 
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HSCT: Hematopoietic stem cell transplantation 
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IDS: Infectious Disease Specialist 
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Résumé 

Introduction : Les infections sont la principale cause de morbi-mortalité en 

hématologie. Une fièvre survient dans plus de 80% des neutropénies fébriles à haut 

risque et nécessite une antibiothérapie immédiate à large spectre. Les 

recommandations de l'European Conference on Infections in Leukaemia préconisent 

de réaliser une désescalade adaptée au germe identifié avec la molécule au spectre 

le plus étroit. Cependant elles ne sont pas souvent suivies par les cliniciens et les 

programme de bon usage de l'antibiothérapie sont rarement instaurés en hématologie. 

Notre objectif est d'évaluer le taux de désescalade à 96 heures d'une bactériémie dans 

un service d'hématologie et de mesurer l'impact de la mise en place d'un programme 

instauré début 2019 concernant l'innocuité de la désescalade et la consommation 

d'antibiotiques.  

Méthode : Tous les patients avec une hémoculture positive prélevée dans le service 

de soins intensifs d'hématologie du 1er janvier 2018 au 31 décembre 2019 ont été 

inclus rétrospectivement. La désescalade était définie soit par l'arrêt d'une bithérapie, 

soit par la modification de l'antibiothérapie pour une molécule à spectre plus étroit.  

Résultats : 135 bactériémies ont été analysées, parmi elles 110 (81%) survenaient 

chez des patients qui étaient neutropéniques lors de la désescalade. Les causes les 

plus fréquentes de neutropénies étaient un conditionnement d'allogreffe (n= 44, 33%), 

une chimiothérapie d'induction (n= 32, 24%), un conditionnement d'autogreffe pour 

myélome ou lymphome (n= 21, 16%). La désescalade était réalisée dans 22% (n= 30) 

des patients, comprenant 16% (n= 18/110) des patients neutropéniques. Elle était 

considérée optimale dans 83% (n=25/30), correspondant à 100% (n= 12/12) et 72% 

(n=13/18) respectivement pour les patients non-neutropéniques et neutropéniques. Il 

n’a pas été mis en évidence de différence significative concernant les complications 

chez les patients avec désescalade : une récurrence fébrile apparaissait dans 27% 
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(n= 8/30) et 28% (n= 29/105) respectivement pour les patients avec et sans 

désescalade (p= 1). Une nouvelle bactériémie survenait dans respectivement 3% (n=1 

/30) et 8% (n= 8/105) des patients avec et sans désescalade (p= 0.25). Les 

complications cliniques dans les 7 jours nécessitant un transfert en réanimation 

survenaient dans 10% (n= 3/30) des patients avec désescalade et 3% (n=3/105) des 

patients sans, la désescalade n'étant pas en cause des complications. Aucune 

différence concernant le ratio de désescalade a été mise en évidence entre 2018 (22%, 

n= 17/79) et 2019 (23%, n= 13/56). En cas de désescalade pour les patients 

neutropéniques, elle était décrétée optimal respectivement dans 60% (n= 6/10) et 88% 

(n=7/8) des cas en 2018 et 2019. La durée moyenne et l'écart interquartile de la 

prescription d'antibiotique pour la bactériémie en jours de traitement était 

respectivement de 15 [12-23] et 13 [10-19] (p= 0.33) en 2018 et 2019. La moyenne et 

déviation standard en jour de traitement pour les carbapénèmes était respectivement 

de 4,9 (9,7) et 3,7 (6,3) en 2018 et 2019 (p = 0,88).  

Conclusion : La désescalade est donc possible et sûre pour certains patients 

neutropéniques fébrile à haut risque sélectionnés, particulièrement en cas d'apyrexie 

et d'absence de foyer infectieux, comprenant le moindre signe digestif ou une mucite 

de grade 3 ou 4. Le partage de la culture entre infectiologue et hématologue permet 

d'envisager plus sereinement cette désescalade mais c'est un travail de longue haleine 

et les changements d'habitude de prescription ne peuvent pas être brutaux. 
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Abstract 

 
Introduction: Infections are the main cause of morbidity and mortality for 

hematological patients. Fever will occur in above 80% of the high-risk neutropenia 

episodes and require immediate broad-spectrum antibiotics. European Conference on 

Infections in Leukaemia-4 (ECIL-4) recommendations advocate to realize a de-

escalation “according to the organism identified using narrower-spectrum agents”. 

However, they are usually not applied by clinicians and antibiotic stewardship 

programs (ASP) in hematology are not often implemented. 

The objectives of our study were to evaluate the rate of de-escalation within 96 hours 

after bacteremia in a hematological unit and to measure the impact of an ASP, 

implemented at the beginning of 2019, regarding the safety of de-escalation and 

antibiotic consumption. 

Patients and method: Every patient with positive blood culture sampled in the 

Department of Hematologic Intensive Care Unit from January 1st 2018 to December 

31st 2019 was retrospectively included. De-escalation was defined either by 

discontinuation of one of the antibiotics in case of combination (e.g., anti-Methicillin-

resistant Staphylococcus aureus (MRSA) antibiotic) or by switching for an antibiotic 

with a narrower spectrum of activity. 

Results: 135 bacteremia were analyzed, among them 110 (81%) corresponded to 

neutropenic patients at the time of de-escalation. The most frequent causes of 

neutropenia were hematopoietic stem cell transplantation (HSCT) conditioning 

regimens (n=44, 33%), induction chemotherapy (n= 32, 24%) and autologous HSCT 

conditioning regimens, for myeloma or lymphoma (n = 21, 16%). De-escalation was 

carried out for 22% (n= 30) of the patients, including 16% (n= 18/110) of the 

neutropenic patients. The de-escalation was considered optimal in 83% (n= 25/30), 

corresponding to 100% (n= 12/12) and 72% (n= 13/18), respectively of the non-
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neutropenic and neutropenic patients. There was no statistical difference regarding 

complications for patients who underwent de-escalation: recurrence of fever occurred 

in 27% (n= 8/30) and 28% (n= 29/105) respectively for patients with and without de-

escalation (p = 1). A new episode of bacteremia occurred in respectively 3% (n=1/30) 

and 8% (n= 8/105) of the patients with and without de-escalation (p = 0.25). Clinical 

deterioration within seven days of bacteremia required intensive care unit (ICU) 

admission for 10% (n= 3/30) of the patients with de-escalation and 3% (n= 3/105) of 

the patients without de-escalation, the de-escalation was not the cause of the 

complication. No difference concerning the ratio of de-escalation was observed 

between 2018 (22%, n= 17/79) and 2019 (23%, n= 13/56) (p = 0,981). When realized, 

the de-escalation for neutropenic patients was classified as optimal for respectively 

60% (n= 6/10) and 88% (n= 7/8) patients in 2018 and 2019. The median duration and 

interquartile range of the antibiotic prescription for the bacteremia in days of therapy 

(DOT) were respectively 15 [12-23] and 13 [10-19] (p = 0,33) in 2018 and 2019. The 

average and standard deviation of DOT for carbapenem were respectively 4,9 (9,7) 

and 3,7 (6,3) in 2018 and 2019 (p = 0,88). 

Conclusion De-escalation for high-risk febrile neutropenia with BSI is possible and 

safe for selected patients under certain conditions, especially fever regression and the 

absence of focal infection, including any digestive symptoms and stage 3 or 4 

mucositis. The common work between hematologists and Infectious disease specialist 

(IDS) provides a more regulated de-escalation but sustained attempts are required and 

drastic changes in prescription cannot be expected so quickly. 
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EARLY DE-ESCALATION OF THE EMPIRICAL ANTIBIOTIC IN HIGH-RISK 
FEBRILE NEUTROPENIA WITH BLOODSTREAM INFECTION: A 
RETROSPECTIVE STUDY 

 

Introduction 

Infections are the main cause of morbidity and mortality in hematological patients1,2, 

because of altered immune response due to both underlying disease and very 

immunosuppressive treatments. These infections occur mainly during chemotherapy-

induced neutropenia. 

Fever will occur in above 80% of the high-risk neutropenia episodes3–5. Infections are 

responsible for 2 out of 3 deaths during an induction chemotherapy in patients treated 

for acute leukemia, and are among the main causes of intensive care unit (ICU) 

admissions4,6. Risk factors for ICU admission consecutively to febrile neutropenia are 

polymicrobial bloodstream infections (BSI) and an inappropriate empirical antibiotic 

treatment 7. 

BSI represent 27-36% of febrile neutropenia7,8, with a mortality rate ranging from 12 to 

42%9. Factors increasing the risk of mortality 30 days after the onset of bacteremia are 

also inadequate initial antimicrobial therapy and therefore infections caused by 

Extended spectrum Beta-lactamase (ESBL)-producing isolates, with a mortality rate 

increased by 3 times10. The presence of ESBL-producing bacteria in BSI is itself 

increasing with antibiotic therapy exposure and length of hospitalization9,11,12. 

Because of a high mortality in case of an untreated bacterial infection in neutropenic 

patients, an immediate initiation of broad-spectrum empirical antibiotherapy is 

mandatory for febrile neutropenia (usually beta-lactam with activity against 

Pseudomonas aeruginosa),13 the delay before its administration being correlated with 

the survival of patients5. 

However, to reduce morbidity and mortality secondary to inadequate initial 

antimicrobial therapy for BSI in neutropenic patients it is necessary, as in every 
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infection, to implement antibiotic stewardship programs (ASP). They are known 

effective to reduce the emergence of drug-resistance14, the complications of prolonged 

courses of antibiotic (invasive fungal infections, Clostridium difficile infections, organ 

toxicity), and the cost of treatments15. ASP have been successively implemented in 

some hematological units16,17 

The majority of febrile neutropenia are fever of unknown origin (FUO)18 : fever without 

clinical symptom or microbiological documentation. The recommendations of 

European Conference on Infections in Leukaemia-4 (ECIL-4)13 concerning FUO are to 

stop antimicrobial therapy after 48 hours of apyrexia. Several studies post-ECIL 

confirm that after 48 hours without fever and absence of clinically documented infection 

(CDI) or microbiologically documented infection (MDI), the discontinuation of antibiotic 

does not increase the complications or fever relapse, the latter occurring from 14% to 

42%, with a median of 8 days regardless of the antibiotic pursuit7,19–21. 

Concerning MDIs, these recommendations advocate to realize a de-escalation 

“according to the organism identified using narrower-spectrum agents”, without further 

details regarding the source of bacteremia or the clinical state of the patient. According 

to the three post-ECIL studies, which does not include only high risk febrile 

neutropenia, de-escalation in agranulocytosis patients with BSIs can be realized from 

25% to 50%8,17,22, with a significant decrease in carbapenem use17. It was realized, 

according to microbiologic results, if there was no CDI requiring a broader-spectrum, 

and in one study7 the presence of severe mucositis or neutropenic enterocolitis was 

considered as a digestive infection which contraindicates de-escalation. 

Antibiotic stewardship in hematology is not often implemented due to many limitations 

like the lack of dedicated literature or the clinicians’ reluctance23,24. Indeed, de-

escalation for these high-risk agranulocytosis patients can be difficult because of their 

major immunosuppression, and the high risk of recurrence of bacteremia. Due to the 

mucosal toxicity of the chemotherapy, these patients frequently develop mucositis or 
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neutropenic enterocolitis which are a potential persistent source of digestive 

translocation25. 

It is recognized that agranulocytosis patients are a heterogeneous population and the 

risk of complications or severe infections in case of fever is very different, depending 

on their underlying disease or the chemotherapy regimen causing the neutropenia. 

Febrile neutropenia are separated into high and low risks usually based on their 

anticipated duration and depth: high-risk patients have prolonged (more than seven 

days), and profound neutropenia (Absolute neutrophil count (ANC) less than 100 

cells/mm3)26. In this study, we will focus on high-risk patients, which includes mainly 

neutropenia induced by induction and consolidation chemotherapy for acute leukemia 

or hematopoietic stem cell transplantation (HSCT) conditioning regimen6. 

Our main objective was to evaluate the rate of de-escalation within 96 hours after 

bacteremia in a hematological unit.  

Our secondary objective was to measure the impact of an ASP, implemented during 

our study at the beginning of 2019, regarding the safety of de-escalation and antibiotic 

consumption. 

 
Patients & Method 

• Setting 

Grenoble Alpes is a Universitary Hospital in France of more than 2000 hospital beds. 

The intensive care hematology department comprises 14 single-occupancy rooms, all 

laminar-air-flow rooms. The level of bacterial resistance in the hospital is similar, or 

lower than the national range (< 10% of ESBL-producing bacteria and Methicillin-

resistant Staphylococcus aureus (MRSA). 

No gut decontamination, nor quinolone prophylaxis is used before or during 

neutropenia. 
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Patients hospitalized in this area had either prolonged neutropenia due to 

chemotherapy or complications of recent allogeneic HSCT, the latter were usually non-

neutropenic. 

We started an ASP in the Intensive care unit (ICU) of hematology department in 

January 2019: a weekly staff with an Infectious Disease Specialist (IDS) was 

organized, who could be joined during the week for telephonic advice. The aim was to 

avoid escalation when not required and realize de-escalation when possible, following 

ECIL guidelines and post-ECIL criteria. 

 

• Patients’ eligibility and microbiologic procedure 

Microbiological data were collected by the bacteriologist. Standard-of-care testing of 

positive blood cultures was conducted, the identification of the bacteria was available 

24 hours after direct examination and the antibiotic sensitivity testing 48 hours later. 

We did not use faster identifications methods as polymerase chain reaction or Matrix-

assisted laser desorption/ionization time-of-flight mass spectrometry on blood culture, 

nor β-lacta test in routine. 

Each patient with positive blood culture which was sampled in the department of 

hematologic intensive care unit from January 1st 2018 to December 31st 2019 was 

eligible for this study. We did not exclude suspicion of contaminant. Fungal positive 

blood cultures were excluded. 

Each episode of bacteremia was eligible even if the patient had already been included 

but only if it was a different bacterium. On the other hand, a recidivism of bacteremia 

with the same pathogen was only included after a seven days delay.  

 
 

• Objectives and definitions 

This study was a retrospective descriptive analysis from January 1st 2018 to 

December 31st 2019. 
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The primary endpoint was the rate of de-escalation within 96H after positive blood 

culture. The de-escalation was retrospectively classified as authorized if at the 72-96h 

reevaluation the patient presented a favorable clinical evolution (absence of fever, 

clinically stable) and if it was microbiologically possible (regarding the antibiogram of 

the bacteria). Patients with focal infection were excluded, especially digestive 

symptoms. To define digestive infection, we considered grade 3 or 4 mucositis as a 

focal infection (as in Le Clech et al. study7), diarrhea or abdominal pain were 

considered as clinical symptoms of neutropenic enterocolitis. 

The secondary endpoints were the failure of de-escalation, when realized, and the 

impact of the ASP concerning antibiotic prescription and de-escalation.  

The failure of de-escalation includes both clinical (fever relapse or clinical deterioration 

requiring ICU admission during 7 days following the bacteremia) and microbiological 

criteria (a new episode of bacteremia, different from the first one, included in the 

spectrum of the suspended antibiotic). A fever relapse was defined as the recurrence 

of fever within 7 days after the bacteremia if there was at least 24 hours of apyrexia. 

The impact of the ASP was evaluated by comparing the ratio of de-escalation and the 

antibiotic consumption between 2018 and 2019, the latter being the year of the 

implementation of this program. 

 
 

• De-escalation and antibiotic classification 

De-escalation of the empirical antibiotic treatment was defined as either 

discontinuation of one of the antibiotics in case of combination (e.g., anti-MRSA 

antibiotic) or switch for an antibiotic with a narrower spectrum of activity. We used the 

classification of beta-lactams proposed by Weiss and colleagues27 (Table 1) : they 

realized a consensual ranking according to both the spectrum and the resistance-

promoting potential of the molecules after successive questionnaires filled by 

experts27. Were also considered as de-escalation: an empiric rank 4 beta-lactam 
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switched for fluoroquinolone or cotrimoxazole, because of a narrower spectrum and 

ecologic impact, and the modification of a rank 4 antibiotic for ceftazidime in case of 

Pseudomonas aeruginosa bacteremia. 

If the de-escalation was realized, it was classified into “optimal” if the spectrum was 

the narrowest possible, or “partial” if a de-escalation was realized but the spectrum 

was still too large (corresponding mainly at the discontinuation of an anti-MRSA 

antibiotic or switch from carbapenem to a rank 4 beta-lactam). 

Patients were classified as “neutropenic” or “non-neutropenic” depending on their ANC 

at the time of de-escalation (neutropenia was defined by ANC < 500/mm3).  

 
 

• Antibiotic consumption 

The carbapenem consumption was measured by days of therapy (DOT), defined by 

the sum of the days of exposure for carbapenem; a day being equivalent to 24 hours 

(for example, if a carbapenem was started in the evening and discontinued the next 

morning, only 1 day was notified). The information was retrieved from the institution’s 

electronic medical record system. For each bacteremia, the carbapenem consumption 

accounted for the whole hospital stay, and if a patient was included more than one time 

during the same hospital stay, only one DOT was filled. 

The duration of treatment was calculated from day one of bacteremia until 

discontinuation of all antibiotics. 

 
 

• Data collections 

Clinical and therapeutic data were retrospectively collected from all consecutive’s 

episodes of bacteremia for both neutropenic and non-neutropenic patients.  

We collected for each patients : 1) characteristics of the sepsis, including the presence 

of clinical symptoms, stage of mucositis (systematically notified in the hospitalization 

discharge summary), neutropenic enterocolitis (either clinical signs with severe 
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diarrhea or abdominal pains, or radiologic signs with ileitis or colitis), 2) details of the 

antibiotic prescription after the direct examination of the positive blood culture and its 

modification after antibiogram, 3) clinical evolution at 96h and 7 days from the positive 

blood culture and  complications (which were clinical deterioration, fever or bacteremia 

relapse within 7 days after the positive blood culture). 

No patient objected to the use of their medical data. The study was conducted in 

accordance with the Helsinki Declaration and local and national ethics rules (MR-04 

law) 

 
 

• Statistical analysis 

For descriptive analysis, continuous variables were expressed as means with standard 

deviation or as medians with interquartile range (IQR) when not normally distributed, 

and categorical variables were expressed as absolute numbers with percentages. 

For univariate analysis, continuous variables were compared using a Student’s t test 

(normal distribution) or Mann-Whitney U test (skewed distribution) and categorical 

variables using chi-square or Fisher test. 

Analyses were performed with use of the RStudio® software version 1.2.5042 (R 

foundation for Statistical Computing). 

 

RESULTS 

• Population and infections 

Overall, 135 bacteremia were enrolled, including 93 patients, during 2 years (79 

bacteremia in 2018 and 56 bacteremia in 2019). The patients’ characteristics are 

summarized in Table 2. The majority of patients were neutropenic (n= 110, 81%) at 

the time of de-escalation. Half of the 25 non-neutropenic patients recently received 
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allogeneic HSCT and were hospitalized for infectious complications or graft versus 

host disease (GVHD) (n= 14, 10%). 

The populations were comparable between 2018 and 2019, except for the gender and 

for the proportion of HSCT conditioning which represented 24% (n= 19/79) in 2018 and 

45% (n= 25/56) in 2019 (p = 0,02). 

Almost half of the bacteremia occurred in allogeneic HSCT recipients (n= 64, 

47%). The most frequent causes of neutropenia were HSCT conditioning regimens 

(n=44, 33%), induction chemotherapy (n= 32, 24%) and autologous HSCT conditioning 

regimens, for myeloma or lymphoma (n = 21, 16%).  

The in-hospital mortality rate was 10% (n= 13), and 13% (n= 17) of bacteremia 

episodes required ICU admission. 

 

 The most frequent pathogens were 1) Gram-negative bacteria (GNB) (n= 56, 

41%), including Enterobacteriaceae (n=42, 31%) and non-fermenting GNB (n= 14, 

10%), 2) staphylococci (n= 32, 24%), including coagulase-negative staphylococci 

(CNS) (n= 28, 21%) and staphylococcus aureus (n= 5, 3%), 3) polymicrobial BSI (n= 

27, 20%), 4) streptococcus and enterococcus (n= 15, 11%). The percentage of each 

bacteria is resumed in Figure 1. 

 The antibiotic used for treatment of BSI after direct examination was a 

monotherapy in 63% (n= 85), divided as follows : 1) rank-4 beta-lactam (n= 58, 43%), 

including piperacillin-tazobactam (n= 43, 32%), cefepime (n= 10, 7%), ceftazidime (n= 

5, 4%), 2) carbapenem (n= 14, 10%), 3) fifth-generation cephalosporin (n= 5, 4%), 4) 

vancomycin or daptomycin (n= 5, 4%), 5) ceftriaxone for non-neutropenic patients (n= 

2, 1%), and 6) ceftolozane-tazobactam (n= 1, 1%). 

Drug combination was prescribed for 37% (n= 50), including carbapenem plus MRSA 

coverage (n= 10, 7%) and rank 4 beta-lactam plus MRSA coverage (n= 40, 30%). 
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• Primary objective 

De-escalation was theoretically authorized in 50% (n= 68) of the global patients, which 

was identical for neutropenic patients 49% (n= 54/110). The majority of patients with 

authorized de-escalation received induction chemotherapy or HSCT conditioning 

regimen (n= 40/68, 58%). 

Concerning the patients without possibility of de-escalation: 75% (n= 50/67) had a focal 

infection, mostly a digestive infection (n= 30/67, 45%), and fever was persistent or 

recurring in 61% (n= 41/67). The de-escalation could not be realized in 9% (n= 6/67) 

because of microbiological reasons for bloodstream infection with Pseudomonas 

aeruginosa, group 3 Enterobacteriaceae or ESBL-producing bacteria. 

Almost a quarter of patients classified with an abdominal infection only had mucositis 

stage 3 or 4 without digestive symptoms (n= 7/30, 23%). 

De-escalation was carried out for 22% (n= 30) of the patients; Including 16% (n= 

18/110) of the neutropenic patients, and 48% (n= 12/25) of the non-neutropenic 

patients. It corresponds to 33% (n= 18/5) and 86% (n= 12/14) of the deemed possible 

de-escalation, respectively for neutropenic and non-neutropenic patients. 

The 30 de-escalation consisted of 1) reducing the spectrum of Gram-negative 

coverage in 15 patients (50%), 2) discontinuing MRSA coverage in 4 patients (13%), 

3) both reducing the spectrum of Gram-negative coverage and discontinuing MRSA 

coverage in 4 patients (13%), 4) discontinuing Gram-negative coverage and use of an 

anti-staphylococci antibiotic in monotherapy in 4 patients (13%), including 3 

neutropenic patients, 5) daptomycin switched for monotherapy of cefazolin in 2 non-

neutropenic patients (7%), 6) discontinuing MRSA coverage used in monotherapy for 

1 patient (3%), the bacteremia was considered as a contamination. 

The de-escalation was considered optimal in 83% (n= 25/30); Including 100% (n= 

12/12) and 72% (n= 13/18), respectively for the non-neutropenic and for the 
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neutropenic patients. The details of classification between neutropenic and non-

neutropenic patients are summarized in Figure 2. 

 

Secondary objective 

Safety of de-escalation 

a. fever and bacteremia recurrence 

The outcomes of the patients depending on the de-escalation is summarized in Table 

3. Recurrence of fever within 7 days following the bacteremia occurred respectively in 

27% (n= 8/30) and 28% (n= 29/105) (p = 1) of the patients with and without de-

escalation. 

A new episode of bacteremia occurred in respectively 3% (n= 1/30) and 8% (n= 8/105) 

patients with and without de-escalation (p = 0.049). 

The only relapse of bacteremia for the patient with de-escalation was in the spectrum 

of the discontinued antibiotic. It was a patient hospitalized for digestive GVHD who 

received anti-thymocyte globulin and was neutropenic; Piperacillin-Tazobactam was 

discontinued after a CNS central catheter infection, and a new bacteremia at E. coli 

with no resistance occurred during her last day of neutropenia, secondary to urinary 

tract infection. Piperacillin-Tazobactam was reintroduced as soon as the fever relapsed 

and there was no complication. 

Among the 8 recurrences of bacteremia for patients without de-escalation, only 1 de-

escalation was theoretically authorized, and it was the only bacterium in the spectrum 

of the current antibiotic: a Klebsiella pneumoniae with a minimum inhibitory 

concentration close to the breakpoint for piperacillin-tazobactam in a HSCT recipient 

with absence of mucositis; Piperacillin-tazobactam was switched for cefepime and no 

complication occurred. 

b. Clinical deterioration 
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Clinical deterioration within seven days of bacteremia required ICU admission for 

respectively 10% (n= 3/30) and 3% (n= 3/105) of the patients with and without de-

escalation. These events were to scarce to see if the difference was statistically 

significant. Concerning the 3 patients who were transferred to ICU after de-escalation, 

there were neutropenic and all died later in ICU. 

 

Impact of the ASP 

a. de-escalation 

De-escalation was deemed possible for 46% (n= 36/79) and 57% (n= 32/56) 

patients, respectively in 2018 and 2019, and was realized in 22% (n= 17/79) and 23% 

(n= 13/56) patients before and after the ASP implementation (p = 0,981). If we focus 

on neutropenic patients, it was realized in respectively 16% (n= 10/64) and 17% (n= 

8/46) (p = 1). 

When realized, the de-escalation was classified as optimal for respectively 76% 

(n= 13/17) and 92% (n= 12/13) in 2018 and 2019, and for neutropenic patients it was 

respectively for 60% (n= 6/10) and 88% (n= 7/8) patients in 2018 and 2019. The 

classification of de-escalation and its comparison between 2018 and 2019 is detailed 

in Figure 3.  

 
 

b. antibiotic consumption 

The median duration and interquartile range of the antibiotic prescription for the 

bacteremia in DOT were respectively 15 [12-23] and 13 days [10-19] (p = 0,33) in 2018 

and 2019. 

The average and standard deviation of DOT for carbapenem were respectively 

4,9 (9,7) and 3,7 days (6,3) in 2018 and 2019 (p = 0,88). 

 
DISCUSSION 
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The results of this study showed that de-escalation is possible for high-risk febrile 

neutropenia with BSI, under certain conditions, without any related complication 

(including no difference in recurrence of fever). 

Our rate of de-escalation was 22%, and only 16% for neutropenic patients. This is a 

little less than previous studies which suggested a ratio of de-escalation from 25 to 

50%8,17,22. Gustinetti et al.8 retrospective study included 110 allogeneic HSCT 

recipients, they observed an early de-escalation rate, within 96 hours, of 25.5% and 

an overall de-escalation rate of 55.9% until engraftment; However only 20% of the 

patients had BSI. Mokart et al.22 observational prospective study observed a de-

escalation rate of 44% within 12 days, but they included 101 neutropenic patients with 

various underlying pathologies containing Lymphoma, Myeloma and only 10% of 

allogeneic HSCT recipients. Only 68% of them were still neutropenic at the time of de-

escalation, and only 11% had BSI. There was a necessity of re-escalation for 5%. 

Our smaller de-escalation rate is not surprising because of several reasons: more 

patients were neutropenic at the time of de-escalation (81%), the majority of our 

patients were high-risk febrile neutropenia and all had BSI, which are among the most 

severe infections. Effectively, a MDI is the cause of more than half of the febrile 

neutropenia with sepsis or septic shock28, and BSI have a mortality rate of 20,9% 

(ranging from 12% to 46%)9 instead of 4% for overall high-risk febrile neutropenia29. 

Indeed, the fact that we excluded FUO, for which growing reports are available 

concerning the safety of de-escalation7,17,19–21 and only included BSI could lower the 

de-escalation ratio. A major source of bacteremia in neutropenic patients is digestive 

translocation, and BSI with GNB are predictors of septic shock and associated with 

increased early death30 . In that case the de-escalation is only safe if there is no risk of 

iterative translocation due to an uncontrolled infection. A digestive infection was 
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described for 45% of the unauthorized de-escalation in our study), the other reasons 

were a distinct focal infection requiring empirical broad-spectrum antibiotic, recurrent 

or persistent fever and microbiological issues. Therefore, one of the most important 

and difficult choices is to be sure before de-escalation that the patient doesn’t have a 

persistent source of digestive translocation, neutropenic patients being poorly 

symptomatic. Thus, de-escalation was not authorized if the patient had any digestive 

symptoms which could be caused by neutropenic enterocolitis (diarrhea or abdominal 

pain), or if the patient had stage 3 or 4 mucositis, as Le Clech et al.7 study, knowing it 

is a risk factor for increased documented infection31. New episodes of bacteremia 

occurred almost exclusively for patients without de-escalation: only 1 patient with de-

escalation instead of 8 of them without de-escalation, of which 7 de-escalation were 

not authorized. That comforts the fact that our criteria are relevant to select patients 

with a very low risk of recurrence of bacteremia, and for the two patients with 

theoretically authorized de-escalation, only one was realized by the clinicians, and 

none of them had complications. 

De-escalation was realized more often for patients without agranulocytosis: 48% vs 

16% for agranulocytosis patients, and was optimal for every non-neutropenic patient, 

instead of 72% of the agranulocytosis patients. 

There was no impact on relapse of fever due to de-escalation, which was observed in 

27% or 28% within 7 days after bacteremia. It occurred a few more in Le Clech et al. 

study (40-42%) but they monitored it during 15 days7. Snyder et al.20 study observed 

only 15-19% of relapse of fever, but within 3 days, whereas Petteys et al. described it 

for 4,2-7,2% within 3 days32.  It confirms that recurrence of fever is quite usual for high-

risk neutropenic patients and does not depend on antibiotic modifications or signs of a 

clinical infection. 
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No statistical difference was observed for ICU admissions following the bacteremia, 

and the 3 clinical deteriorations after de-escalation did not rely on antibiotic 

modification. The first one, who received a consolidation chemotherapy, had a 

pneumonia with bacteremia at Stenotrophomonas maltophilia, which motivated the de-

escalation from meropenem to ticarcillin-clavulanate and cotrimoxazole. Later he 

required oro-tracheal intubation for an ARDS.  The second one was hospitalized for 

idiopathic aplastic anemia and treated by meropenem and daptomycin for a 

bacteremia at CNS, switched for ceftazidime and linezolid before an acute respiratory 

distress requiring ICU admission; She died after 2 months of intensive care because 

of multiples complications of aplasia, its treatment being ineffective. The last one 

received an induction chemotherapy and developed a methicillin-sensitive CNS 

bacteremia treated by piperacillin-tazobactam and vancomycin which was stopped 

after antibiogram reception; She developed a generalized eruption attributed to 

aracytine, quickly a toxic epidermal necrolysis secondary to aracytine occurred and 

she died of multiple visceral failure. 

Although the number of patients in this study might be too low to see any difference, 

because of the low incidence of sepsis and septic shock caused by bacteremia, which 

were respectively 7% (n= 8) and 4% (n= 5), and were equivalent to previous study, 

Guarana et al. study30 showed a prevalence of 3,2% of septic shock among 1305 

febrile neutropenia.  Our in-hospital mortality rate of 10% is similar to previous studies 

which described a global mortality for neutropenic patients with treated infection of 

6%33 and a mortality after BSI of 13,2%34. 

The impact of the ASP was evaluated by the failure of the de-escalation and the 

consumption of antibiotic, with a focus on carbapenems. However, there were events 

with low incidence causing difficulty to have significant differences. Indeed, in our 

hematological unit the use of carbapenem and combined therapy was already low (only 
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17% of carbapenem for empiric treatment and 37% of combined therapy), and only 

13% (n= 17) of the BSI required ICU admission. 

The implementation of the ASP did not increase the de-escalation rate, but only 24% 

of the patients received a HSCT conditioning in 2018 compared to 45% in 2019, which 

could lower our de-escalation possibility in 2019, these patients being the more fragile. 

However, if we focus on optimal de-escalation for neutropenic patients, it was realized 

for 60% (n= 6/10) in 2018 and 88% (n= 7/8) in 2019, the only patient with an inadequate 

antimicrobial spectrum reduction in 2019 was transferred in ICU for septic shock after 

a polymicrobial BSI. Thus, the ASP only showed an improvement concerning the 

quality of de-escalation, and not the quantity. Due to the retrospective design of this 

study, the reason for the absence of de-escalation cannot be pointed out. Our 

suppositions are either reluctance of clinicians or missing data causing wrong 

classification of the patients as “authorized de-escalation”. 

The antibiotic consumption has been impacted by the ASP, the duration of antibiotic 

prescription for each episode of bacteremia being reduced in 2019 compared to 2018. 

A non-significant trend is observed for the consumption of carbapenem: more than one 

day of difference in carbapenem prescription for each hospitalization before and after 

implementation of the ASP. The difference was not significative because the use of 

carbapenems is scarce, but it could logically be impacted by the ASP for two reasons: 

mainly the absence of escalation from class 4 beta-lactam to carbapenem in case of 

persistent fever without sepsis, and de-escalation which encouraged to switch 

carbapenem after the result of antibiotic sensitivity testing every time it is possible. 

Several studies observed a statistical diminution of antibiotic consumption, including 

carbapenem consumption, after implementation of an ASP14,17,35,36. 
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This study has some limitations: the first one is the retrospective design. Even if the 

hospitalization reports were always structured on the same model with details of 

clinical symptoms or results of the CT scan if realized in case of fever and mucositis 

stage, there was inevitably a lack of information. For example, data concerning the 

clinical state and symptoms of the patient at the time of fever and during the days 

following, which could impact a lot the final decision of de-escalation. The second one 

is that the data were collected by only one operator -including information relevant to 

the classification in authorized de-escalation or not. Although our criteria were well 

defined beforehand, and the classification was approved by the IDS after the data 

collection. The last one is the limited number of patients included to analyze de-

escalation of bacteremia which was realized in less than one over five patients. Even 

more, to compare scarce events as ICU admission or death secondary to de-

escalation. However, our number of patients was equivalent to the three previous 

studies8,17,22 concerning de-escalation during BSI, and none of clinical complications 

or recurrence of bacteremia could be attributed to de-escalation. 

 
CONCLUSION 

De-escalation is possible for BSI during high-risk febrile neutropenia, for selected 

patients. The exclusion of persistent or recurrent fever and focal infection, including 

stage 3 or 4 mucositis and any digestive symptoms, seems safe to avoid failure of de-

escalation. 

The common work between hematologist and IDS provides a more regulated de-

escalation but sustained attempts are required and drastic changes in prescription 

cannot be expected so quickly. The impact of an ASP needs to be evaluated over a 

longer period. 
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Appendix 

Table1. Consensual ranking of β-lactams proposed by Weiss et al.27 
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Table2. Characteristics of the patients. 

  TOTAL PRE* POST* Comparison 

  N=135 % N = 79 N = 56   

Sex           

Male 86 63,7 61 25 
< 0,001 

Female 49 36,3 18 31 

Underlying pathologies 
and treatment 

          

HSCT conditioning 44 32,6 19 25 0,02 

Induction chemotherapy 32 23,7 22 10 0,255 

autologous HSCT 
conditioning 

21 15,6 16 5 0,122 

Allogeneic HSCT 
complications 

16 11,9 8 8 0,64 

Consolidation 
chemotherapy 

10 7,4 8 2 0,194 

idiopathic aplastic 
anemia 

5 3,7 1 4 0,16 

Other complications 2 1,5 2 0 - 

Paroxysmal nocturnal 
hemoglobinuria 

2 1,5 2 0 - 

GVHD 1 0,7 0 1 - 

Myeloma 1 0,7 1 0 - 

Azacytidine 1 0,7 0 1 - 

Allogeneic HSCT           

Yes 64 47,4 27 37 
< 0,001 

No 71 52,6 52 19 

Focal infection           

None 58 43,0 35 23 0,844 

Cutaneous 20 14,8 12 8 1 

Digestive 43 31,9 24 19 0,804 

Digestive and cutaneous 1 0,7 1 0 - 

Digestive and pulmonary 1 0,7 1 0 - 

ORL 1 0,7 1 0 - 

Pulmonary 8 5,9 4 4 0,718 

Urinary 3 2,2 1 2 - 

Mucositis stage           

0 77 57,0 51 26 0,073 

1 13 9,6 5 8 0,195 

2 20 14,8 11 9 0,875 

3 13 9,6 6 7 0,483 

4 9 6,7 5 4 1 

Sepsis gravity       

Septic shock 6 4,4 3 3 

0,299 Sepsis 10 7,4 8 2 

No gravity 119 88,1 68 51 

*: Pre and post ASP, corresponding to 2018 and 2019. 
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Figure 1. Description of the bacteremia (in percentage). 

 

GNB : Gram negative bacteria; CNS : Coagulase-negative staphylococcus 
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Figure 2. Comparison of de-escalation between neutropenic and non-

neutropenic patients. 

 

  

Bacteremia n= 135

Neutropenic 81% (n= 110)

Authorized 

de-escalation 49%          
(n= 54)

De-escalation 16% 
(n= 18/110)

Absence of 

de-escalation 33% 
(n= 36/110)

Unauthorized de-
escalation 51%      

(n= 56)

Focal infection 80% 
(n= 45)

Recurrence of fever 
without focal 
infection 16%            

(n= 9)

No fever and no 
focal infection 4% 

(n= 2) 

Non-neutropenic 19% (n= 25)

Authorized de-
escalation 56%       

(n= 14)

De-escalation 
48%                     

(n= 12/25)

Absence of 

de-escalation 
14% (n= 2)

Unauthorized de-
escalation 44%      

(n= 11)
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Figure 3. Classification of de-escalation when realized: comparison between 

2018 and 2019. 

 

  

De-escalation n= 30

2018 : 57% (n= 17)

Neutropenic 59% (n= 
10)

Optimal            de-
escalation 60%      

(n= 6)

Non-optimal    de-
escalation 40%          

(n= 4)

Non-neutropenic 
41% (n= 7)

Optimal             
de-escalation 
100% (n= 7)

2019 : 43% (n= 13) 

Neutropenic 62% 
(n= 8)

Optimal               
de-escalation 

88% (n= 7)

Non-optimal de-
escalation 12%     

(n= 1)

Non-neutropenic 
38% (n= 5)

Optimal                  
de-escalation 
100% (n= 5)
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Table 3. Outcomes of patients before and after ASP. 

De-escalation 
Yes = 30 
(%) 

No = 105 
(%) Comparison 

Recurrence or persistent 
fever within 7 days   

NA 0 1 (1)   

No 17 (57) 54 (51)   

Persistent fever 5 (17) 21 (20)   

Yes 8 (27) 29 (28) 1 

recurrence of bacteremia 
within 7 days   

Yes 1 (3) 8 (8) 
0,049 

No 29 (97) 97 (92) 

Clinical deterioration 
requiring ICU admission       

Yes 3 (10) 3 (3)   

No 27 (90) 102 (97)   
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