
Chapter 4

Management of the 
low‑risk patients

Orally administered antimicrobial therapy
The Multinational Association of Supportive Cancer Care (MASCC) score 
index has been developed to predict a low risk (<5%) of complications 
in patients with febrile neutropenia (FN). In our original study, a score 
≤21 identified low-risk patients with a positive predictive value of 91%, 
specificity of 68%, and sensitivity of 71% [1]; these patients had <5% of 
severe complications and 16% died (4 out of 243). More recent valida-
tions of the MASCC score have confirmed a somewhat higher frequency 
of complications (12–18%), but still a low mortality of 2–3% [2,3]. 

The paradigm of antimicrobial therapy for FN has been the intrave-
nous administration broad spectrum antibiotics, either as combinations 
or single-drug therapy with extended spectrum agents [4]. This has been 
challenged by studies showing that in low-risk patients oral therapy with 
ciprofloxacin plus amoxicillin clavulanate was as effective as intravenous 
therapy [5]. More recently, oral moxifloxacin was demonstrated as effi-
cacious as oral combination therapy in patients at low risk of infection 
during FN [6], which makes a schedule of a once daily administered oral 
antimicrobial therapy feasible [7]. 

Of course, there are limitations for the use of oral antimicrobial 
therapy; in a large study validating the concept of oral antibiotics for 
patients with FN and using the MASCC score for predicting a low risk of 
infection, we found that there were several reasons for not  administering 
oral treatment to such patients [8]. As summarized in Table 4.1, these 
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were anterior antibacterial prophylaxis and/or treatment (71%), inabil-
ity to swallow, other contraindications to oral therapy, refusal by the 
patient, or allergy to the proposed drugs [8]. In such cases, the intra-
venous administration of antibiotics is mandatory, although it does not 
preclude necessarily outpatient therapy [9]. 

On the other hand, the oral administration of antibiotics to patients 
with FN can be safely performed in hospitalized patients as shown in 
the initial studies testing the hypothesis of an effective oral antimicro-
bial therapy for low-risk patients with FN [5,10], with a potential for 
providing more comfort to the patients and for reducing the overall cost 
of management. 

Fluoroquinolones have been the corner stone of orally administered 
antimicrobial therapy for low-risk patients with FN [5–7,10]. Of course, the 
major caveat with the use of fluoroquinolones for therapy is the potential 
emergence of resistant strains. The emergence of fluoroquinolone-resistant 
bacteria, namely Escherichia coli, in patients receiving fluoroquinolones 
as a prophylaxis for FN had been reported in the mid 1990s [11]; at that 
time, it was noted that these fluoroquinolone-resistant strains were also 
cross-resistant for all quinolones and multiresistant for a series of anti-
biotics, including trimethoprim-sulfamethoxazole, ampicillin, doxycy-
cline, and others. The epidemiology of these fluoroquinolone-resistant 
E. coli can be altered by the antibiotic policy at a given center: a 6-month 
fluoroquinolone prophylaxis discontinuation decreased the incidence of 

Table 4.1  Reasons for not administering oral treatment to patients predicted at low risk 
of serious complication development. Multinational Association for Supportive Care in Cancer 
score of ≥21. Reproduced with permission from © American Society of Clinical Oncology 2013, 
Klastersky et al [8]. All Rights Reserved.

Reasons for not administering oral treatment to patients predicted at 
low risk of serious complication development

Reason No. of patients %

Antibacterial prophylaxis and/or treatment 179 71

Inability to swallow 27 11

Contraindication(s) to oral therapy 17 6

Protocol violation 16 6

Refusal (by patient or physician) 11 5

Allergy to penicillin or quinolones 2 1
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resistant E. coli from >50% to 15%, but at the same time the incidence 
of Gram-negative bacteremia increased from 8% to 20%; the resumption 
of prophylaxis decreased the incidence of bacteremia and increased the 
frequency of resistant isolates to preintervention levels [12]. In another 
study on the epidemiological changes and emergence of resistance to 
fluoroquinolones in patients with hematological malignancies, 40% of 
those who were receiving prophylaxis with levofloxacin, isolation of 
resistant E. coli was independently associated with prophylaxis and dura-
tion (>7 days) of neutropenia [13]. In that study, there was a reduction 
of the incidence of FN with the use of levofloxacin prophylaxis and the 
infections caused by resistant strains did not show a worse outcome. 
However, in another study, patients with resistant strains (E. coli and 
Klebsiella pneumoniae) were significantly less likely to receive empiri-
cal therapy with activity against the offending pathogen, as a result of 
emergence of multiresistant bacteria [14]. The observation that these 
fluoroquinolone-resistant strains can be multiresistant is a major concern. 
For all these reasons, the extensive use of fluoroquinolones for prophy-
laxis of infection should be discouraged, as it reduces the availability of 
quinolones for oral therapy of FN [8], and more importantly might make 
these important antimicrobials globally useless. 

Early hospital discharge
Although there are potential disadvantages with early hospital discharge 
(eg, the risk of noncompliance or limited supervision) for low-risk patients 
with FN, overall there are many positive aspects, including enhanced 
quality of life for the patients and lowered costs of care (Table 4.2) [15]. 

Innes et al [16] published a first prospective randomized compara-
tive study between the standard approach (intravenous antibiotics in an 
inpatient setting) and a combination of oral therapy in outpatients. The 
latter approach was not inferior in terms of efficacy and resulted in an esti-
mated 50% cost saving. In that study, the low-risk patients were selected 
using the Talcott’s criteria with additional requirements for the sake of 
maximal safety, resulting in a very strict definition of “low risk” and thus 
limiting the eligible population. These authors, nonetheless,  confirmed 
their initial observations in a subsequent study using the MASCC index 
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score for selecting the low-risk patients [17], and validated its usefulness 
as a predictive score for a low risk of  complications during FN. 

Klastersky et al examined a similar strategy using the MASCC index 
score to define low risk in 611 consecutive patients with FN seen over 
3 years at the Institut Jules Bordet [8]. Patients suitable for oral therapy 
with combination of amoxicillin clavulanate plus ciprofloxacin were eli-
gible for discharge after a minimum 24-hour observation period. Eligible 
patients (n=178, 44%) were discharged within 2 days; no severe complica-
tions were observed and only 3 patients (4%) required readmission. The 
main reason for not administering oral antibiotics to otherwise low-risk 
patients was the concomitant use of antibacterial prophylaxis (71%); the 
main reason for prolonged hospitalization in patients eligible for early 
discharge was persistent fever, need for treatment change, or other 
medical complications during the 24-hour observation period; in those 
patients, the rate of severe medical complication was 9% (Table 4.3) [8].

In a similar study, Cherif et al confirmed the value of the MASCC 
score for identifying low-risk patients with hematological malignancies 
[18]. In that series, all patients were started on intravenous antibiotics 
as inpatients and were transferred to oral therapy if they remained clini-
cally stable and defervesced. There were only 3 (5%) readmissions; the 
mean hospital stay was 6 days, clearly longer than in the two preceding 

Table 4.2  Advantages and disadvantages of risk‑based therapy outside of the hospital. 
Reproduced with permission from © Taylor and Francis 2013, Rubinstein, Rolston [15]. 
All Rights Reserved.

Advantages and disadvantages of risk‑based therapy outside of the hospital

Advantages

• Avoidance of iatrogenic and other hazards of hospitalization

• Reduced rate of "healthcare associated" infections

• Lower cost of care

• Enhanced quality of life (patients)

• Increased convenience (family)

• More efficient resource utilization

Disadvantages

• Potential for serious complications in an unsupervised setting

• Potential for noncompliance

• Need to maintain an (expensive?) infrastructure
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studies, which mostly included patients with solid tumors. A similar strat-
egy of a prompt step-down from intravenous to oral therapy was found 
not inferior to full inpatient management with intravenous antibiotics 
in children with FN [19].

A meta-analysis of 10 studies comparing inpatient versus outpatient 
therapy of FN [20] did not find any significant difference in mortality or 
response rate. The readmission rate for the outpatient was 14% overall, 
primarily for persistent fever rather than life-threatening complications. 
That meta-analysis provides strong evidence that outpatient management 
of FN, in carefully selected patients, is as safe and effective as standard 
inpatient therapy.

More recently, Teuffel et al published another systematic review and 
meta-analysis of 14 randomized studies about outpatient management of 
cancer patients with FN [21]. They concluded that outpatient treatment 
of FN was a safe and efficacious alternative to inpatient management. 
The same group analyzed the cost effectiveness of outpatient treatment 
for FN in adult patients with cancer [22]; they concluded that, for such 
patients, hospital treatment is more expensive than outpatient strate-
gies. A retrospective study by Elting et al also concluded that outpatient 
management of low-risk patients with FN was as safe and effective as 
inpatient management and significantly less costly [23].

Predicting the risk of serious complications during an episode of FN 
(by using validated tools, such as the MASCC index score) and predicting 
the safe early discharge from the hospital of a patient with FN on oral 
antimicrobial therapy remain somewhat different issues. In our study [8], 
we found that 9% of the patients who were not sent home after a 24-hour 

Table 4.3  Reasons for prolonged hospitalization in predicted low‑risk patients receiving 
oral empiric treatment. Reproduced with permission from © American Society of Clinical 
Oncology 2013, Klastersky et al [8]. All Rights Reserved.

Reasons for prolonged hospitalization in predicted low‑risk patients 
receiving oral empiric treatment

Reason No. of patients

Persistent fever and need for treatment change 19

Objective medical reason 42

Subjective medical reason 10

Reason not related to a medical event 28
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observation within the hospital developed serious complications, despite 
having been selected as low-risk patients by the MASCC scoring index 
at the time of their admission. The in-hospital observation is probably 
very important when selecting those patients suitable for early discharge. 
Nonetheless, many centers will send low-risk patients back home after 
a mere 4- to 8-hour observation period, after safely administering the 
first dose of prescribed antibiotics. 

The most crucial approach for most of these patients is further, close 
monitoring. Patients should be given specific instructions if they feel worse 
or develop serious symptoms; they should be instructed to immediately 
seek medical advice or, even better, to return to the hospital. They should 
be encouraged to record their body temperature several times a day and 
to list their potential problems. 

Those patients should be seen at follow-up clinics regularly and in 
between (contacted by phone) to review clinical and laboratory data and 
to make decisions regarding possible response failure, drug toxicity, and 
other potentially adverse events [24]. 

Table 4.4 summarizes the issues which will need more research to 
make orally administered regimens and early discharge for low-risk 
cancer patients with FN widely acceptable. 

It is also possible that information on patients' preferences for out-
patient treatment might help to optimize healthcare delivery to low-risk 
patients with FN. In a recent study [25], the probability of return to the 
hospital was the most important attribute to patients when considering 
home-based care for FN. 



m A n Ag e m e n t o F t h e Lo w- R i s k PAt i e n t s •  41

References
1 Klastersky J, Paesmans M, Rubenstein EB, et al. The Multinational Association for Supportive 

Care in Cancer Risk Index: a multinational scoring system for identifying low-risk febrile 
neutropenic cancer patients. J Clin Oncol. 2000;18:3038-3051.

2 Pun Hui E, Leung KS, Poon T, et al. Prediction of outcome in cancer patients with febrile 
neutropenia: a prospective validation of the Multinational Association for Supportive Care in 
Cancer risk index in a Chinese population and comparison with the Talcott model and artificial 
neural network. Support Care Cancer. 2011;19:1625-1635.

3 Klastersky J, Ameye L, Maertens, et al. Bacteraemia in febrile neutropenic cancer patients. 
Int J Antimicrob Agents. 2007;30(Suppl 1):S51-S59.

4 Paul M, Soares-Weiser K, Leibovici L. Beta lactam monotherapy versus beta lactam-
aminoglycoside combination therapy for fever with neutropenia: systematic review and 
meta-analysis. BMJ. 2003;326:1111.

5 Kern Wv, Cometta A, De Bock R, Langenaeken J, Paesmans M, Gaya H. Oral versus intravenous 
empirical antimicrobial therapy for fever in patients with granulocytopenia who are receiving 
cancer chemotherapy. International Antimicrobial Therapy Cooperative Group of the 
European Organization for Research and Treatment of Cancer. N Engl J Med. 1999;314:312-318.

6 Rolston Kv, Frisbee-Hume SE, Patel S, Manzullo EF, Benjamin RS. Oral moxifloxacin for 
outpatients treatment of low-risk, febrile neutropenic patients. Support Care Cancer. 
2010;18:89-94.

7 Kern Wv, Marchetti O, Drgoina L, et al. Oral antibiotics for fever in low-risk neutropenic 
patients with cancer: a double-blind, randomized, multicenter trial comparing single daily 
moxifloxacin with twice daily ciprofloxacin plus amoxicillin/clavulanic acid combination 
therapy--EORTC infectious diseases group trial Xv. J Clin Oncol. 2013;31:1149-1156.

8 Klastersky J, Paesmans M, Georgala A, et al. Outpatient oral antibiotics for febrile neutropenic 
cancer patients using a score predictive for complications. J Clin Oncol. 2006;24:4129-4134.

9 Talcott JA, Whalen A, Clark J, Rieker PP, Finberg R. Home antibiotic-therapy for low-risk 
cancer patients with fever and neutropenia-a pilot-study of 30 patients based on a validated 
prediction rule. J Clin Oncol. 1994;12:107-114.

10 Freifeld A, Marchigiani D, Walsh T, et al. A double blind comparison of empirical oral and 
intravenous antibiotic therapy for low-risk febrile patients with neutropenia during cancer 
chemotherapy. N Engl J Med. 1999;341:305-311.

11 Kern Wv, Andriof E, Oethinger M, Kern P, Hacker J, Marre R. Emergence of fluoroquinolone-
resistant Escherichia coli at a cancer center. Antimicrob Agents Chemother. 1994;38:681-687.

Table 4.4  Remaining issues about the acceptance of orally administered antibiotics and 
early discharge for low‑risk cancer patients with febrile neutropenia.

Remaining issues about the acceptance of orally administered antibiotics 
and early discharge for low‑risk cancer patients with febrile neutropenia

Predictive factors for discharge

Standardized surveillance system

Education of physician and patient anxiety about safety

Demonstration of a quality-of-life benefit

Applicability to low income countries and rural areas

Definition of the cost effectiveness

Patients' preferences



42 • FeBRiLe neUtRoPeniA

12 Kern Wv, Klose K, Jellen-Ritter AS, et al. Fluoroquinolone resistance of Escherichia coli 
at a cancer center: epidemiologic evolution and effects of discontinuing prophylactic 
fluoroquinolone use in neutropenic patients with leukemia. Eur J Clin Microbiol Infect Dis. 
2005;24:111-118.

13 Cattaneo C, Quaresmini G, Casari S, et al. Recent changes in bacterial epidemiology and the 
emergence of fluoroquinolone-resistant Escherichia coli among patients with haematological 
malignancies: results of a prospective study on 823 patients at a single institution. J Antimicrob 
Chemother. 2008;61:721-728.

14 Lautenbach E, Metlay JP, Bilker WB, Edelstein PH, Fishman NO. Association between 
fluoroquinolone resistance and mortality in Escherichia coli and Klebsiella pneumoniae 
infection: the role of inadequate empirical antimicrobial therapy. Clin Infect Dis. 
2005;41:923-929.

15 Rubenstein EB, Rolston K vI. Risk-adjusted management of the febrile neutropenic cancer 
patient. In: Rolston Rv, Rubinstein EB, eds Textbook of Febrile Neutropenia. London, UK: Martin 
Dunitz, Ltd; 2001:167-188.

16 Innes HE, Smith DB, O'Reilly SM, Clark PI, Kelly v, Marshall E. Oral antibiotics with early hospital 
discharge compared with in-patients intravenous antibiotics for low-risk febrile neutropenia 
in patients with cancer: a prospective randomized controlled single centre study. Br J Cancer. 
2003;89:43-49.

17 Innes H, Lim SL, Hall A, Chan SY, Bhalla N, Marshall E. Management of febrile neutropenia 
in solid tumours and lymphomas using the Multinational Association for Supportive Care 
in Cancer (MASCC) risk index: feasibility and safety in routine clinical practice. Support Care 
Cancer. 2008;16:485-491.

18 Cherif H, Johansson E, Björkholm M, Kalin M. The feasibility of early hospital discharge 
with oral antimicrobial therapy in low risk patients with febrile neutropenia following 
chemotherapy for hematologic malignancies. Haematologica. 2006;91:215-222.

19 Brack E, Bodmer N, Simon A, et al. First-day step-down to oral outpatient treatment versus 
continued standard treatment in children with cancer and low-risk fever in neutropenia. A 
randomized controlled trial within the multicenter SPOG 2003 FN Study. Pediatr Blood Cancer. 
2012;59:423-430.

20 Carstensen M, Sørensen JB. Outpatient management of febrile neutropenia: time to revise the 
present treatment strategy. J Support Oncol. 2008;6:199-208.

21 Teuffel O, Ethier MC, Alibhai SM, Beyene J, Sung L. Outpatient management of cancer 
patients with febrile neutropenia: a systematic review and meta-analysis. Ann Oncol. 
2011;22:2358-2365.

22 Teuffel O, Amir E, Alibhai S, Beyene J, Sung L. Cost effectiveness of outpatient treatment for 
febrile neutropaenia in adult cancer patients. Br J Cancer. 2011;104:1377-1383.

23 Elting L, Lu C, Escalante C, et al. Outcomes and cost of outpatient or inpatient management of 
712 patients with febrile neutropenia. J Clin Oncol. 2008;26:606-611.

24 Sebban C, Dussart S, Fuhrmann C, et al. Oral moxifloxacin or intravenous ceftriaxone for the 
treatment of low-risk neutropenic fever in cancer patients suitable for early hospital discharge. 
Support Care Cancer. 2008;16:1017-1023.

25 Lathia N, Isogai PK, Walker SE, et al. Eliciting patients' preferences for outpatient treatment of 
febrile neutropenia: a discrete choice experiment. Support Care Cancer. 2012;21:245-251. 


	4 Management of the low‑risk patients
	Orally administered antimicrobial therapy
	Early hospital discharge
	References




