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s u m m a r y 

Objectives: There is no specific recommendation about antimicrobial treatment length for documented 

infections in chemotherapy induced febrile neutropenia (FN). Practices have changed along time in our 

center regarding length of antibiotic treatment. The aim of this study was to compare long versus short 

antibiotic course for bloodstream infection (BSI) treatment in acute myeloid leukemia (AML) patients dur- 

ing FN. 

Methods: This monocentric retrospective comparative study included all consecutive BSI episodes among 

AML patients with FN for 3 years (2017–2019). Episodes were classified regarding the length of antibiotic 

treatment, considered as short course if the treatment lasted ≤ 7 days, except for nonfermenting bacteria 

and Staphylococcus aureus or lugdunensis for which the threshold was ≤ 10 days and ≤ 14 days, respec- 

tively. The primary outcome was the number of BSI relapses in both groups within 30 days of antibiotic 

discontinuation. 

Results: Among 71 AML patients, 104 BSI episodes were included; 48 (46%) received short course treat- 

ment. Only 8 (7.6%) BSI episodes relapsed within 30 days of antibiotic discontinuation, 5 having received 

short course treatment. No association was found between risk of relapse and short course of antibi- 

otic treatment ( p = 0.37). The only risk factor significantly associated with BSI relapse was neutropenia 

duration ( p = 0.005). 

Conclusion: Antibiotic short course seemed as effective as prolonged treatment for BSI in AML patients 

during FN, with very few relapses at day 30. These encouraging findings should be confirmed through 

prospective studies. 

© 2021 The British Infection Association. Published by Elsevier Ltd. All rights reserved. 
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Abbreviations: AML, acute myeloid leukemia; AMR, antimicrobial resistance; 

NC, absolute neutrophil count; AT, antibiotic treatment; BALANCE, bacteremia an- 

ibiotic length actually needed for clinical effectiveness; BSI, bloodstream infection; 

oNS, coagulase negative staphylococci; ESBL-E, extended spectrum beta-lactamase 

nterobacteriaceae; EUCAST, european committee on antimicrobial susceptibility 

esting; FN, febrile neutropenia; GCSF, granulocyte-colony stimulating factor; HSCT, 

ematopoietic stem cell transplant; ICU, intensive care unit; IDSA, infectious dis- 

ase society of america; IQR, inter-quartile range; LMR, logistic mixed regression; 

/R, relapsed or refractory; RCT, randomized control trial; FUO, fever of unknown 

rigin. 
∗ Corresponding author at: Service de Maladies Infectieuses et Tropicales, CHU de 

oitiers, 2 rue de la Milétrie, CS 90577, Poitiers 86021 CEDEX, France. 

E-mail address: blandine.rammaert.paltrie@univ-poitiers.fr (B. Rammaert). 
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Emergence of antimicrobial resistance (AMR) is a major public 

ealth concern, leading to prolonged illness and increasing health 

ost and mortality. 1 By 2050 there would be 10 million people dy- 

ng every year due to AMR if the resistance rise were to follow the 

ctual trend. 2 Resistance to antibiotics is closely related to their 

onsumption. 

Antibiotics are widely prescribed among patients with hemato- 

ogic malignancies during chemo-induced febrile neutropenia (FN), 

specially patients suffering from acute myeloid leukemia (AML) 

s they are highly susceptible to infections. 3 Bloodstream infec- 

ions (BSI) are found in 10 to 30% of FN episodes, associated with 
eserved. 

https://doi.org/10.1016/j.jinf.2021.10.017
http://www.ScienceDirect.com
http://www.elsevier.com/locate/jinf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jinf.2021.10.017&domain=pdf
mailto:blandine.rammaert.paltrie@univ-poitiers.fr
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 worse prognosis and higher mortality. 4–6 Multi-Drug Resistant 

MDR) bacteria are particularly frequent among this population, re- 

ponsible for 16% of the BSI among MDR-colonized patients. 7 Infec- 

ions due to MDR bacteria are an independent risk factor for mor- 

ality. 8 , 9 Shortened courses of antibiotic treatment (AT) could have 

n impact among this population, with an expected benefit at both 

ndividual and collective levels. 

However, guidelines remain unclear regarding the length of AT 

n FN patients with documented infections. They indicate a min- 

mal duration of treatment or a large range, without considering 

acteria species or site of infection. 3 , 10 , 11 The pursuit of AT un- 

il neutrophil recovery is also still a matter of debate. In 2017, 

rench experts have proposed shorter courses of AT in the gen- 

ral population based on a literature review, which was carried 

ut with the goal of reducing antibiotic consumption. 12 The review 

lso highlighted a lack of data in literature about the length of AT 

n several areas, including microbiologically documented infections 

mong FN patients. 

Based on experts’ recommendations for the general popula- 

ion, 12 practices in our cancer center changed in 2018 reducing 

he length of AT from 10–14 days to ≤ 7 days except for non- 

ermenting enterobacteriaceae and Staphylococcus aureus and lug- 

unensis . The aim of this study was consequently to compare the 

fficacy of short and long course AT on BSI among AML patients 

uring FN. We chose to focus on AML patients because they rep- 

esented a homogeneous cohort, reducing bias and allowing inter- 

ndividual comparisons. 

ethods 

etting and patients 

This monocentric, comparative, retrospective study was con- 

ucted in a 1200-bed tertiary care center (University Hospital of 

oitiers, France) from January 1st of 2017 to December 31st of 

019. 

Each BSI episode was included when occurring in patients aged 

18 years old and presenting AML during chemo-induced FN. 

atients receiving intensive and non-intensive chemotherapy, i.e. 

ypomethylant agents and low dose aracytin could be included. 

ever was defined as a single oral temperature measurement of 

38.3 °C or a temperature of ≥ 38 °C sustained over a 1 h pe-

iod. Neutropenia was defined by an absolute neutrophil count 

ANC) < 500 cells/mm 

3 occurring after chemotherapy. 3 BSI was 

onsidered as the detection of a pathogen in at least one blood 

ulture. An exception was made for coagulase negative Staphylo- 

occi (CoNS) and other potential skin contaminants, for which two 

ifferent positive blood cultures were required. As part of routine 

ractice in our center, all medical files were reviewed by an infec- 

ious disease specialist to rule out contamination. 

When a patient presented successive positive blood cultures 

ith different bacteria, several BSI episodes could be included in- 

ependently if: (i) blood cultures were separated for at least 24 h; 

ii) there was at least one negative blood culture between them; 

iii) there was no ongoing effective AT on the second bacteria when 

t occurred. Otherwise, it was considered as a single polymicrobial 

SI. An included patient who presented BSI with the same bacteria 

ithin 30 days of antibiotic discontinuation could not be included 

 second time. In fact, this episode was considered as a relapse. 

Other exclusion criteria were as follow: absence of fever when 

ampling blood culture, AT fewer than 4 days (considered too short 

o assess efficacy), no effective AT 48 h after the first positive blood 

ulture, death before antibiotic discontinuation, need of surgery in 

ddition to medical treatment, necessity of protracted course of AT 

or central nervous system or endovascular infections, patients un- 

ergoing hematopoietic stem cell transplantation. 
2 
Of note, in our center antibiotic prophylaxis is not part of rou- 

ine protocol, even in discharge of neutropenic patients. Posacona- 

ole is used as antifungal prophylaxis during induction. The first- 

ine AT for FN is piperacillin-tazobactam or cefepime. In the case 

f persistent fever in a patient with neutropenia ≥ 7 days receiv- 

ng AT, a sinus/thorax CT is performed to rule out invasive fun- 

al disease. 13 If CT shows signs of invasive fungal disease, anti- 

old azoles are administered, if not, anti-yeast echinocandin is 

rescribed. If there is no microbiological or clinical documentation, 

he decision to stop AT when fever persists is left to the discretion 

f the physician in charge of the patient. 

ata collection 

Collected data included: chemotherapy treatment phase, comor- 

idities, duration of neutropenia, use of Granulocyte Colony Stim- 

lating Factor (GCSF), intake of corticosteroids ( > 10 mg per day 

f prednisone equivalent, or > 700 mg of total dose, as described 

n 

14 ), history of infection with resistant bacteria, i.e. extending 

pectrum beta-lactamase enterobacteriaceae (ESBL-E) or P. aerug- 

nosa resistant to ≥ 3 antibiotics categories, date of the first posi- 

ive blood culture, isolated bacterial species, antibiotic susceptibil- 

ty testing, sites of infection ( Table 1 ), transfer to intensive care 

nit (ICU), date of death. None of the patients in our center re- 

eived fluoroquinolone prophylaxis. 

First-line AT for FN followed IDSA guidelines and was secon- 

arily adapted to BSI documentation 

3 . Short-course durations fol- 

owed French experts’ guidelines for the general population. 12 

To calculate length of AT, days of treatment were considered 

nly if the antibiotic was appropriate after the first positive blood 

ulture. Treatment was considered appropriate if (i) susceptibility 

as proven in vitro according to EUCAST recommendations, 15 (ii) 

iffusion was considered good on the infected site in vivo , and (iii) 

lasmatic concentration level, if measured, was 8 to 10-fold the 

inimal inhibitory concentration. 

utcomes 

BSI episodes were classified in two groups according to length 

f appropriate AT. A short course was considered ≤ 7 days, except 

or nonfermenting bacteria and Staphylococcus aureus or lugdunen- 

is for which the thresholds were ≤ 10 days and ≤ 14 days, respec- 

ively. 

The primary outcome was to compare the number of BSI re- 

apses in both groups within 30 days of antibiotic discontinuation. 

econdary outcomes included comparison of mortality rate within 

0 days of antibiotic discontinuation. Distribution of bacteria re- 

ponsible for BSI and risk factors for BSI relapses were assessed. 

tatistical analysis 

Standard descriptive statistics, such as median, proportions, 

ange, and inter-quartile range (IQR), were used to summarize the 

ata. Logistic mixed regression (LMR) was used to evaluate the 

andom effect of different episodes and subjects. In the absence 

f a significant random effect, t-test or Mann-Whitney U-test and 

 

2 -test or Fischer’s exact test were used to compare categorical 

ariables and continuous variables as needed; otherwise, simple 

MR was performed. Univariate and multivariate analysis with lo- 

istic mixed effect regression were performed to identify risk fac- 

ors related to BSI relapses at day 30. As random effects, we had 

ntercepts for subjects and episodes, as well as by-subject and by- 

pisode random slopes. Values of p < 0.05 were considered statis- 

ically significant. 
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Table 1 

Diagnostic criteria for different infective sites among AML patients presenting BSI in FN. 

Retained diagnosis Site Diagnostic criteria 

Primary BSI None No clinical symptom nor radiological sign of infection 

CRBSI Catheter As defined in IDSA guidelines 20 

Digestive 

translocation 

GI tract Digestive symptoms (diarrhea, intense abdominal pain, severe mucositis) 

and/or 

Radiological signs of GI inflammation or infection (colitis, abscess) 

Urinary tract 

infection 

Urinary tract Bacteria isolated on urine culture (with appropriate threshold described in 29 independently of leucocyte count in 

these neutropenic patients) 

and/or 

Evocative clinical symptoms (lumbar pain, dysuria) 

and/or 

Compatible radiological signs (pyelonephritis, prostatitis) 

Cellulitis or soft 

tissues abscess 

Skin and soft 

tissues 

Evocative clinical symptoms (erythema, inflammatory oedema) 

and/or 

Radiological signs of soft tissues abscess 

Pneumoniae Lungs Bacteria isolated from lower respiratory tract sample (with appropriate threshold according to the type of 

sample(30)) 

and/or 

Evocative clinical symptoms (dyspnea, cough, expectorations) 

and/or 

Compatible radiological signs 

BSI: bloodstream infection; AML: acute myeloid leukemia; FN: febrile neutropenia; CRBSI: catheter-related bloodstream infection; GI: gastro-intestinal 

Table 2 

Initial characteristics of BSI episodes among 104 AML patients with chemo-induced FN. 

Short treatment ( n = 48) Long treatment ( n = 56) p 

Chronic kidney disease ( n , %) 1 

No 45 (93.8) 53 (94.6) 

Stage 1 1 (2.1) 0 

Stage 2 0 0 

Stage 3 2 (4.2) 3 (5.4) 

Corticosteroid treatment ( n , %) 1 (2.1) 1 (1.8) 0.67 

Treatment phase ( n , %) 0.88 

Induction 21 (43.8) 22 (37.9) 

Consolidation 13 (27.0) 15 (26.8) 

SalvageNon intensive chemotherapy 11 (22.9)3 (6.3) 15 (26.8)3 (5.4) 

History of MDR bacteria infection (n, %) 3 (6.3) 5 (8.9) 0.89 

Severity ( n , %) 

No 45 (93.8) 39 (69.6) 0.008 

Transfer to intensive care unit 3 (6.3) 9 (16.1) 

Duration of neutropenia (median in days, IQR) 23.5 (15–29) 24 (14–32) 0.28 

Duration of fever (median in days, IQR) 3 (2–7) 7.5(3–14) 0.02 

Duration of antibiotic treatment (median in days, IQR) 6 (6–7) 11 (9.5–14) < 0.001 

BSI: bloodstream infection; AML: acute myeloid leukemia; FN: febrile neutropenia; MDR: multi-drug resistant; IQR: inter-quartile 

range 
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thical approval 

The study respected the commitment to conformity with 

eference methodology MR-004 (declaration number 2211250v0 

3/01/2019), French data protection authority (declaration numbers 

085881 and 2211250v0) and is registered in ClinicalTrials.gov (ID: 

CT04910698). 

esults 

escription of the population and initial characteristics 

Over three years, a total of 104 BSI episodes were included 

mong 71 AML patients with chemo-induced FN ( Fig. 1 ); 48 (46%) 

pisodes were treated with short-course antibiotic and 56 (54%) 

ith long course. The length of AT was left to the physician’s dis- 

retion and followed the global trend of reducing antibiotic con- 

umption; indeed, short-course treatment was delivered in 29%, 

0% and 55% of the cases in 2017, 2018, and 2019, respectively. Pa- 

ients from the two groups were comparable regarding comorbidi- 

ies, treatment phase, duration of neutropenia, distribution of bac- 

eria, and origin of infection ( Table 2 ). However, fever lasted longer 

n the long course group (8 days vs 3 days; p = 0.005). Transfers
3 
o ICU were also more frequent in the long course group (12 vs 

%; p = 0.006). Of note, patients admitted in ICU seemed to have 

 longer fever period than others (median of 8 days vs 4 days), but 

t was not statistically significant ( p = 0.76). 

pidemiology and distribution of BSI 

Among total population, BSI were caused mainly by enter- 

bacteriaceae (42%), CoNS (21%), streptococci (13%), and non- 

ermenting bacteria (9%) ( Fig. 2 ). There were no S. aureus nor S. 

ugdunensis in our study. In 65% of the cases, patients presented 

either clinical symptoms nor radiological signs of infection, and 

he final diagnosis was primary BSI. Distribution of bacteria re- 

ponsible for primary BSI was similar to that of the whole cohort. 

A history of infection with resistant bacteria was found in 5 

atients, who presented in total 8 BSI episodes. Three patients 

ad a BSI episode with the same resistant bacteria that they were 

arrying. None of them experienced a BSI relapse. Among 44 BSI 

pisodes due to enterobacteriaceae, 10 (23%) were ESBL-E and 2 

5%) had hyperproduced cephalosporinase. Regarding BSI due to P. 

eruginosa , 78% ( n = 7/9) of the strains were wild-typed. 
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Fig. 1. Flowchart of bloodstream infection (BSI) episodes among acute leukemia patients (AML) hospitalized for febrile neutropenia. 

Table 3 

Assessment of risk factors for BSI relapses among AML patients in FN, univariate and multivariate analysis. 

Univariate analysis Multivariate analysis 

OR 95% CI p OR 95% CI p 

Short treatment 6.96 0.94–512.70 0.37 4.57 0.68 – 30.70 0.11 

Chronic kidney disease 0.92 0.78–1.07 0.28 

Duration of neutropenia 1.03 1.01–1.05 0.005 1.04 1.01–1.06 0.003 

Remaining fever when stopping AT 0.43 0.008–24.4 0.68 0.48 0.05–4.83 0.53 

Use of GCSF 0.096 0.0035–26.5 0.42 

Duration of fever 0.98 0.81–1.18 0.81 

Primary BSI 1.31 4.32 _ 3.99 0.63 

BSI: bloodstream infection; AML: acute myeloid leukemia; FN: febrile neutropenia; GCSF: Granulocyte colony- 

stimulating factor; AT: antibiotic treatment; OR: odds ratio; CI: confidence interval 
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isk factors for BSI relapses and mortality 

A total of 7 patients presented 8 (7.7%) relapsing BSI episodes 

ithin 30 days of antibiotic discontinuation; 5 episodes received 

hort-course treatment. Univariate analysis found no correlation 

etween risk of relapse and short-course AT ( p = 0.37) ( Table 3 ).

he only risk factor significantly associated with BSI relapse in 

ultivariate analysis was duration of neutropenia ( p = 0.006). The 

edian length of neutropenia was 45 days (IQR = 28–92) among 

elapsing episodes, versus 22.5 days (IQR = 14–30) among non- 

elapsing BSI ( p = 0.005). 

Among 8 relapsing BSI, 7 were due to enterobacteriaceae (only 

ne ESBL-E), and one was due to CoNS. Most of the relapsing BSI 

ere primary BSI (88%). Of note, 88% of the relapsing BSI ( n = 7/8)
4 
ccurred in patients having a refractory or relapsed (R/R) AML, vs 

8% among non-relapsing episodes ( n = 36/96) (not significant in 

ultivariate analysis, p = 0.05). 

The mortality rate at 30 days after AT discontinuation was 7.7%; 

 out the 8 patients received short-course treatment. Only one 

eath was considered of infectious origin and received long-course 

T. 

When discontinuing AT, 17 patients were still febrile (8 in the 

hort-course group, 9 in the long-course group). Among them, 

1 had another etiology for persistent fever: 5 had suspected in- 

asive fungal disease, 5 had another simultaneous microbiologi- 

al or clinical documentation, one had thrombosis. Only one of 

hem belonging to the long treatment group had BSI relapse 

 p = 0.53). 
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Fig. 2. Distribution of bacteria responsible for bloodstream infection (BSI) episodes among acute leukemia patients (AML) hospitalized for febrile neutropenia. 

CoNS: coagulase-negative staphylococci; CRBSI: catheter-related bloodstream infection. 
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In our study, the relapse rate of BSI within 30 days of antibiotic 

iscontinuation and the mortality rate at 30 days in AML patients 

ith FN were not associated with short-course AT. The only risk 

actor for relapsing BSI in multivariate analysis was the duration 

f neutropenia. Although not statistically significant, most of the 

elapsing BSI cases were due to enterobacteriaceae and occurred 

mong patients presenting relapsed or refractory (R/R) AML. 

Cohorts of AML patients assessing BSI relapse rate are scarce. 

he only study we found focused on BSI relapses among acute 

eukemia patients receiving more than one cycle of chemotherapy, 

ncluding 78% AML. 16 The relapse rate was 28.3%, but the period 

rom index BSI to the relapse was not specified and not all the pa-

ients (92%) were neutropenic. Gram-negative bacteria represented 

3% of relapsing-BSI vs 56% of non-relapsing BSI. At multivariate 

nalysis, receiving more than 4 courses of chemotherapy and hav- 

ng ESBL E. coli BSI were risk factors for relapsing BSI. Duration of 

eutropenia and rate of R/R malignancy were not specified. 

Immunosuppression is considered as a risk factor for relapsing 

SI in general population. 17 In our study, patients who had longer 

eutropenia had a higher risk of relapsing BSI. Given that there is a 

isk to relapse a recent BSI for each day of neutropenia, cumulative 

isk becomes higher for prolonged neutropenia. A long-duration of 

eutropenia ( > 9 days with ANC < 10 0 0 cells/mm 

3 ) was associated

ith a higher risk of BSI among autologous HSCT patients, 18 but no 

ata are available concerning relapsing BSI. 
5 
Most of our patients presenting relapsing BSI had R/R AML. 

nfavorable outcome of the underlying disease leads to succes- 

ive courses of chemotherapy, longer duration of neutropenia at 

imes without any neutrophil recovery, which is indirectly linked 

o higher risk of BSI relapse. In the literature, R/R malignancy is 

onsidered as a risk factor for BSI among pediatric cancer pa- 

ients, 19 but no data are available about relapsing BSI. 

In our study, mortality rate was 7.7% at 30 days. Few data 

re available, ranging from 10 to 15% among acute leukemia pa- 

ients 16 , 20 ; we found no data focusing on mortality rate for AML 

atients with BSI. 

Optimal duration for BSI treatment is still in debate, whether 

atients are immunocompromised or not, except for CRBSI, for 

hich guidelines have been recently published. 21 A recent liter- 

ture review suggested that short-course AT is not related to a 

igher risk of treatment failure for uncomplicated BSI. 12 A sys- 

ematic review in 2011 included randomized control trials (RCT) 

omparing the efficacy of shorter versus longer AT for common 

nfections in ICU. A sub-group analysis on patients presenting BSI 

 n = 155) found no significant difference between short-course (5–

 days) and long-course (7–21 days) treatment, regarding clinical 

ure, microbiological cure and survival. 22 However, the bacteria re- 

ponsible for BSI were not detailed. A pilot study called BALANCE 

Bacteremia Antibiotic Length Actually Needed for Clinical Effec- 

iveness), assessing the feasibility of a RCT comparing 7-day versus 

4-day AT for BSI in ICU, found encouraging results. 23 Although im- 

unocompromised patients have been excluded from the analysis, 
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2  
n international multicenter BALANCE study is ongoing, planning 

n including over 3600 patients. 24 

In our study, patients transferred in ICU belonged more fre- 

uently belonged to the long-course treatment group. This was 

robably linked to the gravity of the situation, since discontinu- 

tion of antibiotics for an unstable patient or a patient suffering 

rom severe infection was not an easy decision to make for the 

hysician. Likewise, remaining fever probably discouraged physi- 

ians from stopping antibiotics; this potential confounder could 

xplain the higher rate of episodes with prolonged fever in the 

ong-course group. Nevertheless, persistent fever when discontin- 

ing AT was not related to a higher risk of BSI relapse in our 

tudy. We could draw a parallel with the Antibiostop study, which 

howed that discontinuation of AT at day 5 might be safe in 

he case of fever of unknown origin (FUO) for hematological pa- 

ients suffering from FN, regardless of the evolution of fever. 25 

his practice has not yet been recommended by ECIL, which ad- 

ised 48 h of apyrexia to stop AT for FUO in FN patients, irrespec-

ive of neutrophil count, supported by the results of the How long 

tudy. 26 

Fewer data on non-ICU patients are available in literature, 

ostly using a 10-day threshold to compare treatment length 

n enterobacteriaceae BSI. 27 , 28 In 2014 a retrospective study con- 

ucted on immunocompetent patients obtained similar clinical and 

icrobiological responses comparing 7-day antibiotic course to 

onger treatment. 29 

Another RCT on neonatal BSI showed no significant difference 

n the efficacy of 7-day versus 14-day AT; however, sub-group anal- 

sis on S. aureus BSI showed a higher rate of treatment failure in 

he 7-day group, which is in accordance with guidelines recom- 

ending a 14-day treatment 30 . In a study including 249 patients 

ho received short-course AT for P. aeruginosa BSI, defined as 7–11 

ays of treatment (median 9 days), BSI relapse and mortality were 

imilar to the long-course treatment group (median 16 days). In 

his cohort, 65% of the patients were immunocompromised. 31 These 

ndings are in accordance with the present study thresh- 

lds defining short and long courses of treatment for different 

acteria. 

Our study had several limitations, mainly due to its retrospec- 

ive design. We did not report the potential adverse effects of AT, 

uch as C. difficile infections or emergence of multi-drug resistant 

acteria strains, of which the incidence would be interesting to 

ompare between short- and long-course AT groups. The main out- 

ome, BSI relapse within 30 days of antibiotic discontinuation, had 

ery few occurrences. It underlined the global efficacy of AT, but 

as also responsible for a lack of power to highlight all risk fac- 

ors related to BSI relapses. We chose a short follow-up of 30 days 

o be more selective when distinguishing relapses (involving the 

ame strain as the index episode) from reinfections, as we did not 

erform sequencing analysis to prove it. We decided to not assess 

ortality as a primary outcome because death etiology is often 

ard to accurately indicate in AML patients, susceptible to die from 

nfection, hemorrhage, chemotherapy toxicity, or refractory malig- 

ancy itself. 20 These events frequently overlap, assuming that pa- 

ients suffering from R/R AML receive more cycles of chemother- 

py, with higher risk of infection due to prolonged or repeated pe- 

iods of neutropenia. 

To conclude, short-course AT for treatment of BSI in AML pa- 

ients with FN seemed as effective as prolonged treatment. BSI re- 

apse rate and mortality rate at 30 days were low and unrelated 

o treatment duration. The only significant risk factor for relaps- 

ng BSI was long-duration neutropenia. There was a trend showing 

ore R/R AML and more enterobacteriaceae among relapsing BSI 

pisodes. Further prospective interventional studies including more 

atients are needed to assess the efficacy and safety of short AT in 

hese patients. 
6 
cknowledgment 

We thank Jeffrey Arsham for editing the manuscript. 

eferences 

1. World Health Organization, Global Action Plan on Antimicrobial Resis- 

tance. Geneva 2015 ; available from: “https://www.who.int/publications/i/item/ 
9789241509763 ” ; (accessed November 2nd, 2021) 

2. J. O’Neill, 2016 - AMR review : tackling drug-resistant infections globally: 
final report and recommendations. available from: “https://amr-review.org/ 

sites/default/files/160525 _ Final%20paper _ with%20cover.pdf ” (accessed Novem- 

ber 2nd, 2021) 
3. Freifeld AG , Bow EJ , Sepkowitz KA , Boeckh MJ , Ito JI , Mullen CA , et al. Clinical

practice guideline for the use of antimicrobial agents in neutropenic patients 
with cancer: 2010 update by the infectious diseases society of America. Clin 

Infect Dis 2011; 52 (4):e56–93 Feb 15 . 
4. Klastersky J , Ameye L , Maertens J , Georgala A , Muanza F , Aoun M , et al. Bac-

teraemia in febrile neutropenic cancer patients. Int J Antimicrob Agents 

2007; 30 :51–9 Nov . 
5. Viscoli C , Cometta A , Kern WV , de Bock R , Paesmans M , Crokaert F ,

et al. Piperacillin–tazobactam monotherapy in high-risk febrile and neutropenic 
cancer patients. Clin Microbiol Infect 2006; 12 (3):212–16 Mar . 

6. Klastersky J . Science and pragmatism in the treatment and prevention of neu- 
tropenic infection. J Antimicrob Chemother 1998; 41 (suppl 4):13–24 Jun 1 . 

7. Cattaneo C , Di Blasi R , Skert C , Candoni A , Martino B , Di Renzo N , et al. Blood-

stream infections in haematological cancer patients colonized by multidrug-re- 
sistant bacteria. Ann Hematol 2018; 97 (9):1717–26 Sep 1 . 

8. Gudiol C , Tubau F , Calatayud L , Garcia-Vidal C , Cisnal M , Sánchez-Ortega I ,
et al. Bacteraemia due to multidrug-resistant gram-negative bacilli in cancer 

patients: risk factors, antibiotic therapy and outcomes. J Antimicrob Chemother 
2011; 66 (3):657–63 Mar . 

9. Islas-Muñoz B , Volkow-Fernández P , Ibanes-Gutiérrez C , Villamar-Ramírez A , Vi- 
lar-Compte D , Cornejo-Juárez P . Bloodstream infections in cancer patients. risk 

factors associated with mortality. Int J Infect Dis 2018; 71 :59–64 Jun . 

10. Zimmer AJ , Freifeld AG . Optimal management of neutropenic fever in patients 
with cancer. J Oncol Pract 2019; 15 (1):19–24 . 

11. Averbuch D , Cordonnier C , Livermore DM , Mikulska M , Orasch C , Vis-
coli C , et al. Targeted therapy against multi-resistant bacteria in leukemic 

and hematopoietic stem cell transplant recipients: guidelines of the 4th Eu- 
ropean conference on infections in leukemia (ECIL-4, 2011). Haematologica 

2013; 98 (12):1836–47 Dec 1 . 

2. Wintenberger C , Guery B , Bonnet E , Castan B , Cohen R , Diamantis S , et al. Pro-
posal for shorter antibiotic therapies. Med Mal Infect 2017; 47 (2):92–141 Mar . 

13. Averbuch D , Orasch C , Cordonnier C , Livermore DM , Mikulska M , Vis-
coli C , et al. European guidelines for empirical antibacterial therapy for 

febrile neutropenic patients in the era of growing resistance: summary of 
the 2011 4th European conference on infections in leukemia. Haematologica 

2013; 98 (12):1826–35 Dec 1 . 

14. Stuck AE , Minder CE , Frey FJ . Risk of infectious complications in patients taking
glucocorticosteroids. Rev Infect Dis 1989; 11 (6):954–63 Dec . 

15. EUCAST: clinical breakpoints and dosing of antibiotics. available from: "https: 
//www.eucast.org/fileadmin/src/media/PDFs/EUCAST _ files/Breakpoint _ tables/ 

v _ 11.0 _ Breakpoint _ Tables.pdf" (accessed November 2nd, 2021) 
16. Cattaneo C , Antoniazzi F , Tumbarello M , Skert C , Borlenghi E , Schieppati F ,

et al. Relapsing bloodstream infections during treatment of acute leukemia. Ann 

Hematol 2014; 93 (5):785–90 May . 
17. Sanz-García M , Fernández-Cruz A , Rodríguez-Créixems M , Cercenado E , 

Marin M , Muñoz P , et al. Recurrent Escherichia coli bloodstream infections: epi-
demiology and risk factors. Medicine 2009; 88 (2):77–82 (Baltimore)Mar . 

18. Piñana JL , Montesinos P , Martino R , Vazquez L , Rovira M , López J , et al. In-
cidence, risk factors, and outcome of bacteremia following autologous 

hematopoietic stem cell transplantation in 720 adult patients. Ann Hematol 

2014; 93 (2):299–307 Feb . 
19. Krenn T , Fleischhack G , Moser O , Dilloo D , Bode U , Gräber S , et al. Bloodstream

infections in paediatric cancer patients. Prospective comparative study in 2 uni- 
versity hospitals. Klin Padiatr 2011; 223 (6):335–40 Nov . 

0. Garcia-Vidal C , Cardozo-Espinola C , Puerta-Alcalde P , Marco F , Tellez A ,
Agüero D , et al. Risk factors for mortality in patients with acute leukemia and

bloodstream infections in the era of multiresistance. De Socio GV, editor. PLOS 

ONE 2018; 13 (6):e0199531 Jun 28 . 
21. Mermel LA , Allon M , Bouza E , Craven DE , Flynn P , O’Grady NP , et al. Clin-

ical practice guidelines for the diagnosis and management of intravascular 
catheter-related infection: 2009 update by the infectious diseases society of 

America. Clin Infect Dis 2009 Jul 1; 49 (1):1–45 Off Publ Infect Dis Soc Am . 
2. Havey TC , Fowler RA , Daneman N . Duration of antibiotic therapy for bacteremia:

a systematic review and meta-analysis. Crit Care 2011; 15 (6):R267 Lond Engl . 
3. Daneman N , Rishu AH , Xiong W , Bagshaw SM , Cook DJ , et al. , on behalf of the

Canadian Critical Care Trials Group Bacteremia antibiotic length actually needed 

for clinical effectiveness (BALANCE): study protocol for a pilot randomized con- 
trolled trial. Trials 2015; 16 (1):173 Dec . 

4. Daneman N , Rishu AH , Pinto RL , Arabi YM , Cook DJ , Hall R , et al. Bacteremia an-
tibiotic length actually needed for clinical effectiveness (BALANCE) randomised 

clinical trial: study protocol. BMJ Open 2020; 10 (5):e038300 11 . 

https://www.who.int/publications/i/item/9789241509763
https://amr-review.org/sites/default/files/160525_Final%20paper_with%20cover.pdf
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0003
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0003
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0003
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0003
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0003
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0003
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0003
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0003
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0004
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0004
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0004
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0004
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0004
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0004
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0004
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0004
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0005
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0005
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0005
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0005
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0005
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0005
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0005
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0005
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0006
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0006
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0007
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0007
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0007
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0007
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0007
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0007
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0007
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0007
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0008
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0008
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0008
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0008
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0008
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0008
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0008
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0008
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0009
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0009
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0009
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0009
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0009
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0009
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0009
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0010
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0010
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0010
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0011
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0011
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0011
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0011
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0011
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0011
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0011
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0011
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0012
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0012
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0012
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0012
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0012
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0012
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0012
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0012
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0013
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0013
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0013
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0013
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0013
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0013
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0013
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0013
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0014
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0014
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0014
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0014
https://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Breakpoint_tables/v_11.0_Breakpoint_Tables.pdf
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0016
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0016
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0016
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0016
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0016
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0016
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0016
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0016
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0017
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0017
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0017
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0017
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0017
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0017
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0017
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0017
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0018
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0018
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0018
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0018
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0018
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0018
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0018
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0018
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0019
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0019
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0019
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0019
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0019
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0019
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0019
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0019
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0020
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0020
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0020
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0020
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0020
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0020
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0020
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0020
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0021
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0021
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0021
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0021
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0021
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0021
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0021
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0021
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0022
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0022
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0022
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0022
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0023
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0023
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0023
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0023
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0023
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0023
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0023
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0024
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0024
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0024
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0024
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0024
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0024
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0024
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0024


A. Metais, J.M. Torregrosa Diaz, M.P. Gallego Hernanz et al. Journal of Infection 84 (2022) 1–7 

2  

2  

2  

2

3  

 

5. Le Clech L , Talarmin JP , Couturier MA , Ianotto JC , Nicol C , Le Calloch R ,
et al. Early discontinuation of empirical antibacterial therapy in febrile neu- 

tropenia: the antibiostop study. Infect Dis 2018; 50 (7):539–49 Lond EnglJul . 
6. Aguilar-Guisado M , Espigado I , Martín-Peña A , Gudiol C , Royo-Cebrecos C ,

Falantes J , et al. Optimisation of empirical antimicrobial therapy in pa- 
tients with haematological malignancies and febrile neutropenia (How Long 

study): an open-label, randomised, controlled phase 4 trial. Lancet Haematol 
2017; 4 (12):e573–83 Dec . 

27. Tansarli GS, Andreatos N, Pliakos EE, Mylonakis E. A systematic review and 

meta-analysis of antibiotic treatment duration for bacteremia due to enter- 
obacteriaceae. Antimicrob Agents Chemother 2019; 63 (5):1–10. doi: 10.1128/AAC. 

02495-18 . 
7 
8. Sousa A , Pérez-Rodríguez MT , Suárez M , Val N , Martínez-Lamas L , Nodar A ,
et al. Short- versus long-course therapy in gram-negative bacilli bloodstream 

infections. Eur J Clin Microbiol Infect Dis 2019; 38 (5):851–7 Off Publ Eur Soc Clin 
MicrobiolMay . 

9. Swamy S , Sharma R . 714gram negative bacteremia: are shorter courses of an- 
timicrobial therapy feasible? Open Forum Infect Dis. 2014; 1 (Suppl 1):S201–2 

Dec . 
0. Chowdhary G , Dutta S , Narang A . Randomized controlled trial of 7-day vs.

14-day antibiotics for neonatal sepsis. J Trop Pediatr 2006; 52 (6):427–32 Dec . 

31. Fabre V , Amoah J , Cosgrove SE , Tamma PD . Antibiotic therapy for Pseudomonas
aeruginosa bloodstream infections: how long is long enough? Clin Infect Dis 

2019; 69 (11):2011–14 Off Publ Infect Dis Soc Am13 . 

http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0025
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0025
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0025
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0025
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0025
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0025
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0025
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0025
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0026
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0026
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0026
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0026
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0026
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0026
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0026
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0026
https://doi.org/10.1128/AAC.02495-18
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0028
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0028
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0028
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0028
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0028
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0028
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0028
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0028
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0029
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0029
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0029
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0030
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0030
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0030
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0030
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0031
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0031
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0031
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0031
http://refhub.elsevier.com/S0163-4453(21)00532-6/sbref0031

	Efficacy of antibiotic short course for bloodstream infections in acute myeloid leukemia patients with febrile neutropenia: A retrospective comparative study
	Introduction
	Methods
	Setting and patients
	Data collection
	Outcomes
	Statistical analysis
	Ethical approval

	Results
	Description of the population and initial characteristics
	Epidemiology and distribution of BSI
	Risk factors for BSI relapses and mortality

	Discussion
	Acknowledgment
	References


