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P E E R  V I E W P O I N T

cent guidelines,2 it certainly does occur. Several 
single-institution studies showed that use of qui-
nolones as prophylaxis in neutropenic patients was 
associated with increased antibiotic resistance in 
Gram-negative bacilli4–6; however, these findings 
have not been seen uniformly. Because of this un-
certainty, one should be wary of using a quinolone 
for treatment when the same antibacterial class 
has been used for prophylaxis. This consideration 
impacts the findings presented by Drs. Carstensen 
and Sørensen, because the quinolones are central 
to most oral therapeutic regimens. 

Selection of empiric therapy is further compli-
cated by increasing rates of infection with multi-
drug-resistant Enterobacteriaceae (eg, Escherichia 
coli, Klebsiella sp, Enterobacter sp) as well as non-
fermentative Gram-negatives (eg, Pseudomonas sp, 
Stenotrophomonas sp), for which quinolone suscep-
tibility is varied. 7 Although not specific to patients 
with neutropenia, recent susceptibility data from 
US medical centers demonstrate increasing rates 
of extended-spectrum cephalosporinase- and car-
bapenemase-producing organisms, which are of-
ten fluoroquinolone-resistant.8 

In contrast, resistant Gram-positive organisms 
and their associated morbidity and mortality in 
the neutropenic host have been well document-
ed.7,9 In neutropenic populations, vancomycin-re-
sistant enterococcal (VRE) bacteremia has been 
associated with a longer duration of bacteremia 
and higher mortality than vancomycin-suscepti-
ble strains,9 likely as a result of inadequate empiric 
therapy. Although methicillin-resistant strains of 
Staphylococcus aureus (MRSA) have not been con-
sistently shown to be more virulent than methicil-
lin-susceptible strains, the commonly used oral 
antibiotic regimens mentioned would not provide 
sufficient coverage. Therefore, in localities where 
the incidence of VRE and MRSA is high, regi-
mens used for oral therapy of neutropenic fever 
would require adjustment.

Unfortunately, choices among oral agents are 
few (linezolid [Zyvox]) and do not represent ac-
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D rs. C arstensen and Sørensen provide an excel-
lent review of the available literature evaluat-
ing the outpatient management of febrile neu-

tropenia. Although it may have been useful for the 
authors to include studies of patients with hemato-
logic malignancy in their review, they likely would 
have drawn similar conclusions. Clearly, there is a 
subgroup of patients with a variety of malignancies 
that has been shown to do well with oral antibiot-
ics, and this approach has been supported by both 
the Infectious Diseases Society of America1 as well 
as the more recent guidelines developed by the Na-
tional Comprehensive Cancer Network.2 Further, 
a recent retrospective review of 712 low-risk, solid 
tumor outpatients presenting to the emergency 
department with febrile neutropenia showed that 
outpatient management was as safe and effective as 
inpatient therapy and significantly less costly.3 

The important issue that has not yet been ad-
dressed is how applicable this approach will be in 
the future, given the interplay of several clinical 
trends, including the use of antibacterial prophy-
laxis, the emergence of antibiotic-resistant organ-
isms, and the role of Clostridium difficile as an im-
portant cause of morbidity and mortality in many 
patient groups.

Clinical Trends
Antibacterial prophylaxis has been used in 

both patients with solid tumors and patients with 
hematologic malignancies. Although prophylaxis 
for low-risk patients is not recommended by re-
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ogy of antimicrobial resistance needs to be a consideration in 
the selection of any antibiotic regimen for any patient group, 
including for low-risk patients with neutropenic fever. Drs. 
Carstensen and Sørensen have clearly outlined the advantages 
and potential disadvantages of oral therapy. Along with the 
principles of therapy described by the authors, local trends in 
the epidemiology and microbiology of infections will determine 
the clinical utility and longevity of this practice. 
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ceptable first-line therapy, given the untoward effects of pro-
longed use. Infection with other Gram-positive pathogens, 
such as penicillin-resistant Streptococcus pneumoniae and viri-
dans group streptococci, has been increasingly reported, as has 
infection with more unusual vancomycin-resistant organisms 
such as Leuconostoc, Lactobacillus, and Pediococcus.7 Despite 
these concerns, it is important to note that most febrile epi-
sodes in patients with neutropenia will not have a documented 
microbiologic etiology. Assessing the importance of antibiotic-
resistant strains in this clinical setting is therefore difficult. 

In addition to the challenges of resistant organisms, the 
emergence of C difficile as a potential pathogen is yet another 
problem. There are surprisingly few reports of outcomes as-
sociated with C difficile-associated diarrhea (CDAD) in neu-
tropenic patients. Among 200 patients undergoing autologous 
stem-cell transplantation in a single center, 14 patients devel-
oped 15 episodes of CDAD.10 Five patients were neutropenic 
at the time of diagnosis, and all received ciprofloxacin with or 
without ampicillin prophylaxis from the completion of che-
motherapy until neutrophil recovery or the presence of fever 
that required intravenous antimicrobials. This finding is con-
sistent with the results of a retrospective chart review of 371 
patients treated in a German leukemia ward between 1991 
and 2000, where CDAD was described in 7% of 875 courses 
of myelosuppressive chemotherapy.11 Interestingly, a more re-
cent study reported a significant increase in Gram-negative 
bacteremia and CDAD in neutropenic patients receiving pro-
phylaxis with moxifloxacin rather than with levofloxacin.12 
Although none of these authors reported mortality that was 
directly attributable to CDAD, the emergence of a new toxin-
hyperproducing strain of C difficile is particularly worrisome, 
given its association with fluoroquinolone resistance and in-
creased mortality. 

In this issue of The Journal of Supportive Oncology, Drs. 
Carstensen and Sørensen have reviewed the important clini-
cal data highlighting the efficacy and safety of oral antibiotic 
therapy in patients with febrile neutropenia. Notably, half of the 
studies were published before 2000 and before the burgeoning 
importance of resistant organisms and the growing clinical im-
pact of C difficile. With the recognition that microbial resistance 
varies from city to city and hospital to hospital, the epidemiol-
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