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Domiciliary treatment of febrile episodes in
cancer patients: a prospective randomized
trial comparing oral versus parenteral
empirical antibiotic treatment

Abstract Hospitalization and empiri- The success rate was similar in all
cal broad-spectrum, intravenous anti-subgroups of patients: neutropenic
biotics are the standard treatment forand nonneutropenic, with documented
febrile cancer patients. Recent evi- infection and with fever of unknown
dence supports the suggestion that origin. There were 3 deaths in the
febrile episodes in a low-risk popula- group of patients treated with the

tion can be managed successfully in parenteral regimen, and two of these
an outpatient setting, but the optimal were related to treatment failure. Both
drug regimen is unknown. In a pro- treatments were well tolerated, and
spective randomized clinical trial we the cost of the oral regimen was low-
compared ciprofloxacin 750 mg p.o. er. This prospective study suggests
twice a day with ceftriaxone 2 g i.v. that domiciliary antibiotic empiric

as a single daily dose for the empiric monotherapy is feasible in febrile
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domiciliary treatment of febrile nonneutropenic or low-risk neutro-

episodes in low-risk neutropenic and penic outpatients in whom a bacterial

nonneutropenic cancer patients. A infection is suspected, and that either

total of 173 patients, accounting for an oral or a parenteral regimen can be

183 febrile episodes, were enrolled inused. A number of factors may influ-

the study. Overall, successful out-  ence the choice between an orally and

comes were recorded for 76 of 93  an i.v.-administered antibiotic, but

G L . (82%) febrile episodes in patients  owing to the easier administration and
. Landonio, M.D. - .

Falk Division of Medical Oncology, who were randomized to the oral lower cost, the oral regimen seems to

Niguarda “Ca Granda”, I-20162 Milan, Italy regimen and for 68 of 90 (75%) be preferable.

F. Menichetti, M.D. febrile epispdes in_ patient_s ra_ndom-

Institute of Infectious Disease, Policlinico  1zed to the i.v. regimen: this differ-  Key words Cancer - Fever -

Monteluce, 1-06122 Perugia, Italy ence was not statistically significant. Outpatient antibiotic therapy

ic deficiencies in host defense mechanisms as a result of
certain malignant processes or secondary to cancer chemo-
therapy [2, 5, 6, 11]. Therefore initial therapy with broad-
Bacterial infection is an important cause of morbidity argpectrum antibiotic therapy seems to be warranted in all
mortality in cancer patients [10]. Although patients witthese patients [4, 9, 14].

profound (<100) and prolonged (>10 days) neutropeniaRecent evidence, albeit limited, supports the suggestion
are at the greatest risk, serious infections also occurthat febrile episodes in nonneutropenic or low-risk neutro-
low-risk neutropenic cancer patients [17] and in those witlenic patients can be managed successfully at home or in
an adequate neutrophil count [9, 13]. In fact, besides nan-outpatient setting [8, 15, 16], thanks to the availability
tropenia, there are many predisposing factors in infectiafi,antibacterial compounds with favorable characteristics
including local factors attributable to the tumor and specdencerning their broad spectrum of activity, high bacteri-

Introduction
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Table 1 Patient characteristics Table 2 Febrile episodes and response to thefapgcess/total epi-
sodes (%)

Regimen

Oral regimen 1V regimen Overall

Oral cipro- Ceftriaxone

floxacin No. of episodes 93 90 183
Documented infection  27/33 (82) 24/35 (69) 51/68 (71)
No. of episodes 93 920 Microbiologically 16/20 (75) 12/18 (67) 28/38 (73)
Gender ratio (M/F) 68/25 63/27 With bacteremia 6/8 (75) 5/9 (55) 11/17 (65)
Age (years) Without bacteremia 10/12 (83) 719 (77) 17/21 (80)
Median 60 59 Clinically 11/13 (85) 12/17 (70) 23/30 (76)
Range 20-74 24-80 Fever of unknown origin 49/60 (82) 44/55 (80) 93/115 (80)
Solid tumorgno. (%} 50 (54) 48 (53) Death from infection 0/93 (0) 2/90 (2) 2/183 (1)
Hematological malignancigso. (%) 43 (46) 42 (47) Total 76/93 (81) 68/90 (75) 144/183 (78)
Progressive cancéno. (%} 82 (88) 80 (89)
Neutrophil count <1,00(no. (%) 21 (23) 20 (22)
Nonneutropenic 72 (77) 70 (78)
Duration of therapy (days) . . ) . )
Median 9 8 all patients, while any possible sources of infection were cultured
Range 2_44 1-20 when appropriate. Blood cultures (one from the central venous cath-

eter and one from a peripheral vein) were performed in duplicate
(one sample for aerobes and the other for anaerobes), and this proce-
dure was repeated within 1 h. Cultured infecting pathogens were
. .. . . identified by genus and species, and susceptibility to the antibiotics
cidal effect, and favorable kinetic properties, which allo¥died determined. Chest X-ray, blood gas analysis and serology for
a convenient administration schedule such as oral or opgeumonia were performed only in cases of respiratory tract infec-

daily parenteral administration. However, the most effictan. The complete blood count and laboratory biochemical tests per-

; ; e it ; med on admission were repeated on the last day of treatment and
cious and convenient type of empiric antibiotic regimen whenever clinically indicated. Blood cultures were repeated if fever

be administered to a febrile cancer patient at home is Yersisted and if initially positive, until they became negative or until

known. the patient was classed as a treatment failure. After a check to see
Both parenteral and oral antibiotic regimens have beat all the criteria of inclusion and exclusion were met, the patients

studied [1, 7, 15, 16,], but comparative data on these tgye randomly assigned to receive one of the treatment regimens, a

¢ f administrati lacki Ciprof] . rT[c‘:é)mputer-generated randomization list of blocks permutated by cen-
routes of administration are lacking. Ciprofloxacin arngd, being used. Patients were not eligible to re-enter the protocol un-

ceftriaxone are two interesting options in this setting. All they were fully recovered from their last febrile episode. The

this prompted us to conduct a randomized clinical trial teatments were: oral ciprofloxacin 750 mg (1 1/2 500 mg tablets)
compare ciprofloxacin administered p.o. with ceftriaxorjice daily and 2 g of ceftriaxone i.v. as a single daily dose. The pa-
given i.v. at home, for the empiric treatment of febrile ent‘l_ents received their first dose in the hospital clinic, and if there were

. . S . . "W% adverse reactions they received a 10-day supply of drugs and
sodes resulting from infection in low-risk neutropenic angkre sent home. The patients were informed specifically about the

nonneutropenic cancer patients. dosage and schedule of whichever treatment they received, how to
measure their body temperature correctly, the possible side-effects of
the anti-infectious treatment, and what to do in case of an unfavor-
able outcome of therapy. The patients received the antibacterial

Materials and methods treatment at home for at least 5 days after defervescence. The pa-
tients receiving the i.v. regimen were visited at home by a nurse for
Patient population infusion therapy. The clinical monitoring was carried out by the in-

vestigators at 48, 72 and 96 h after the start of the antibacterial treat-
All consecutive adult outpatients with cancer referred to the partigient at home according to the patients’ needs. Patient’s compliance
pating centers were eligible for the study. Criteria for inclusion wergith the oral regimen taken at home was assessed by counting the
fever 238°C in two measurements, lasting no more than 24 h amdidual tablets at the end of therapy.
judged to be of infectious origin, residency within 20 miles of the
participating centers, and signed informed consent. Criteria for ex-
clusion were: severe chemotherapy-induced neutropenia (ARfassification of febrile episodes
<300) at entry; severe comorbidity requiring hospitalization [shock,
respiratory failureR,0,<60 mmHg)]; acute leukemia and bone marfhe primary febrile episodes were classified as either clinically or
row transplant within the last 2 years; antibiotic treatment within theicrobiologically documented infections or fever of undetermined
previous 5 days; use of hematopoietic growth factors; positive histeigin (FUO). Diagnosis of bloodstream infection required at least
ry of intolerance to quinolone derivatives and/or beta lactams; reoak positive blood culture, with the exception of infection with co-
failure (creatinine clearance30 mil/min); age younger than 18agulase-negative staphylococci, for which at least two positive blood
years; pregnancy or nursing state. cultures were required.

Study design and treatment protocol Case review

The study protocol was approved by the Ethics Committees of e verify the patient’s eligibility, classification of the infection, and
participating centers. All eligible patients were subjected to ewaluation of the response according to the protocol definitions, every
baseline evaluation including: physical examination, complete bloGdse Report Form was reviewed by two investigators (G.G.,G.B.),
count, urine analysis, assay of BUN, creatinine level, serum elecitro were unaware of which antimicrobial regimen had been allocat-
lyte levels and liver function tests. Blood cultures were carried outed.
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Table 3 Site of documented infections and response to theraTable 4 Blood isolates and response to ther§gyccess/total epi-

[successl/total episodes (%) sodes (%)
Oral regimen IV regimen  Organism Oral regimen IV regimen

Bacteremia 6/8 (75) 5/9 (55) Gram-negative 4/4 1/2

Pneumonia 13/16 (81) 12/17 (70)  Escherichia coli 11 1/2

Urinary tract 4/4 (100) 4/6 (66) Klebsiella pneumoniae 11 -

Skin/soft tissue 2/2 (100) 3/3(100)  Enterobacter aerogenes 11 -

Others 2/3 (66) - Aeromonas hydrophilus 11 -

Total 27133 (82) 24/35 (69) Gram-positive 2/4 a/7
Staphylococcus aureus - 1/1
Staphylococcus, coagulase-negativel/1 2/4
Streptococcus viridans 0/1 -

Evaluation of response Streptococcus pneumoniae 1/1 1/1
Streptococcus bovis 0/1 -

The responses to the antibiotic regimens were classified as suc_Streptococcus faecalis - 01

or failure. A success was recorded when fever and the clinical siTotal 6/8 (75) 5/9 (55)

of infection disappeared and eradication of the infecting micro-¢
ganism was obtained without changing the allocated antibacte
therapy, and the response persisted for at least 4 days after the

continuation of therapy. A failure was recorded when no response tog,<eline homogeneity of the treatment groups were compared by

the empirical therapy was obtained; that is, if the pathogen or feygrang of an ANOVA model for continuous variables and by means
persisted and the patient’s clinical conditions did not improve, SE

e X X the Mantel-Haenszel test for categorical ones; the center and treat-
that hospitalization and/or a change of antibacterial therapy had t

: : t were included as main effects in the model. The calcufated
fi‘gr?nged' or when death occurred as a result of the primary infggyes had only descriptive meaning. All the analyses of efficacy

were performed on an ‘intention-to-treat’ basis.

Cost evaluation
Results

A retrospective cost analysis was performed by evaluating all direct

costs per patient concerning the empirical antibiotic treatment, the

mean overall cost of failure, and the mean overall cost of side Btom June 1991 to May 1996, 173 febrile patients, ac-

fects; the indirect or intangible costs were not evaluated. An aver%gﬁmting for 183 febrile episodes, were enrolled in the

exchange rate of 1,600 Italian lire to 1 US dollar was used. . T ;
As far as the costs of failure are concerned two hypotheses \A%trlédy' and their characteristics are shown in Table 1. The

considered. According to the first (most costly) we assumed thatt10 treatment groups were well matched with respect to

the patients in whom treatment failure was recorded needed hospégle, gender, underlying disease and number of neutropenic
ization. The cost of each failure with hospitalization was calculatggtients.

according to the Italian Disease Related Groups. According to the o . 0 . .
second hypothesis (least costly), we assumed the overall cost of fail-At the initial evaluation 115 (63%) febrile episodes

ures to be the sum of the costs related to the patients actually ad@re FUO, 38 (21%) m?crObiomgica”y doc'umen.ted infec-
ted to hospital after treatment failure (9 for ciprofloxacin and 5 ftions and 30 (16%) clinically documented infection (Table

ceftriaxone) plus the cost of an antibiotic rescue treatment for the pj- [ ung and blood were the most frequent sites of infec-
tients who failed on treatment but did not require hospitalizatiqri]qn (Table 3)
Ie .

The cost recorded for each failure without hospitalization was that S .
8 days' treatment with i.v. imipenem (1 g three times daily). Overall, clinical success outcomes were recorded in 76

In the same way the costs related to side-effects were calcula@dthe 93 (82%) febrile episodes of patients who were ran-
According to the most costly hypothesis we assumed each casg@hized to the oral regimen and in 68 of the 90 (75%) fe-
treatment interruption caused by a side-effect as a failure with hoggiie episodes of patients randomized to the i.v. regimen;
talization; according to the least costly hypotheses we assumed iﬁ&d.ﬁ in th t 51% i 'f' f th,
case of treatment interruption caused by a side-effect as a fai g dl e,rence In the success rate was -L70 n 6‘_V0,f 0 e
without hospitalization (see above). oral regimen, and the lower 95% confidence limit was
—6.0: since it is included in the defined equivalence region
(-15%), the hypothesis of nonequivalence was rejected.

Success rate according to the type of infection was also
The objective of the trial was to assess whether ciprofloxacin isSiinilar between treatments. It was reported in 49 of 60
least as effective as ceftriaxone. The main efficacy criterion was (82%) febrile episodes of patients with FUO treated with
clinical response to treatment at the end of therapy (already definggyrofloxacin and in 44 of 55 (80%) febrile episodes of pa-
On the assumption that the success rate of ceftriaxone treat ; ; ; ; ;
(standard) in febrile cancer inpatients is about 80%, the study rv?/ .ts treatgd W!th ceftriaxone. Amon_g feb.nle episodes in
designed to enroll 99 patients per treatment, in an attempt to proggients with clinically documented infections, 11 of 13
that the success rate of outpatient ciprofloxacin therapy would not(85%) of those treated with the oral regimen, and 12 of 17
greater than 15% lower than that of the standard therapy at a levgl7@%) receiving the i.v. regimen responded successfully to

significance of 0.05 and a power of 80% [12]. The difference in thgarapy. A similar overall success rate was observed in the
success rates of ciprofloxacin versus ceftriaxone therapy had to_b

calculated with 95% (one-sided) confidence limits: if the lower Iim§U%grOUp of neutropenic patients: 19 of 21 (90%) and 15
was greater than —15% the hypothesis of nonequivalent effic&y20 (75%) febrile episodes of patients randomized to the
could be rejected. oral and to the i.v. regimens, respectively, responded to

Statistical analysis
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Table 5 Mean total cost per febrile patient in US dollars according to treatment

Outpatient treatment Inpatient treatment
Most costly hypothesis Least costly hypothesis
v Oral \Y Oral

Direct costt 313 80 313 80

Mean cost of failures 687 514 300 349

Mean cost of side effects 62 121 26 51

Total cost 1062 715 639 480 2812

aAcquisition cost of drugs including, for ceftriaxone only, the administration cost (cost of both the materials used aedsgentiby nurs-
ing staff in administering therapy). The prices of drugs and materials were those published in the 55th edition of L'leféanator
aceutico, OEMF (ed. L. Marini), Milan 1996. The mean times for a single administration of ceftriaxone were 2 min for prepachto
min for administration and check during infusion. From data obtained from the Administrative Department (Local Health YntheJSL
mean cost per hour per worker during the 1996 period was 33,600 lire (560 lire/min) for the nursing staff and 60,00@/Aimén(f@0the
medical staff

therapy. The microbiologically documented infectiondied at home 24 h after starting treatment, frBmcoli
without bacteremia responded to therapy in 10 of bacteremia and respiratory failure related to pneumonia. In
(83%) febrile episodes treated with ciprofloxacin and 7 tifis case the outpatient treatment could have delayed the
9 (78%) febrile episodes treated with ceftriaxone. Blo@tart of intensive care. The last patient was promptly hos-
isolates and response to therapy are shown in Tablepitalized and died in a surgical department because of
Bacteremic infections responded in 6 of 8 (75%) patiemoblems related to the underlying disease. Seventeen pa-
treated with the oral regimen and in 5 of 9 (55%) patiernisnts receiving the oral regimen were admitted to hospital:
treated with the i.v. regimen. Single Gram-negative bacB-because of failure of the outpatient antibiotic therapy,
remias responded in 4 of 4 patients treated with cipend 8 because of problems related to the underlying dis-
floxacin and in 1 of 2 patients treated with ceftriaxonease. Thirteen patients receiving the i.v. regimen required
Gram-positive bacteremias were prevalent (65% of &lbspitalization, 5 for failure of therapy and 8 for reasons
bacteremias), and single Gram-positive bacteremias met related to the febrile episode.

sponded in 2 of 4 patients treated with ciprofloxacin and 4 Only a few side-effects occurred, and they were equally
of 7 patients treated with ceftriaxone. Treatment failurdsstributed between the two groups of treatment. Moderate
occurred during the oral regimen in 2 patients with lurgastrointestinal (Gl) disorders were reported in 2 patients
cancer who had bacteremia caused by resiSt@ptococ- in each group; mild to moderate rash in 2 patients treated
cus bovisand Streptococcus viridansThese two patients with the oral regimen, and 1 rash of moderate intensity in
were subsequently successfully treated at home after dhgatient receiving the i.v. regimen. One patient receiving
initial therapy had been changed. the oral regimen had mild crystalluria. The drug was dis-

Failure with the i.v. regimen occurred in 4 patientsontinued in 2 patients treated with ceftriaxone (1 Gl dis-
One hadEscherichia colibacteremic pneumonia, two hadurbance, 1 rash) and in 3 patients treated with cipro-
bacteremia caused by methicillin-sensitive coagulase-néigxacin (1 Gl disturbance, 2 rashes). Compliance with the
ative Staphylococcuyswhich in both cases was treated airal regimen was good.
home after the antibacterial therapy had been changedThe results of the cost evaluation analysis are illustrat-
The last patient hadbtreptococcus faecalibacteremia, ed in Table 5. With both the most costly and the least cost-
which was successfully treated in hospital. Nonbacteriglhypotheses it can be shown that the i.v. regimen was
infections were equally distributed amongst the two treatore expensive than the oral regimen; on the other hand,
ment groupsCandidastomatitis was diagnosed in 10 paboth outpatient treatments were less expensive than the
tients (6 in the oral regimen arm and 4 in the i.v. regimameatment of fever in an inpatient setting.
arm), and these were intercurrent infections in 5 of them.

Herpes simplex infections were diagnosed in 6 patients{4
in the oral regimen arm and 2 in the i.v. regimen arm), aDidcussion
4 of these were intercurrent infections.

Three patients died, all of whom were receiving the imfection remains a common serious problem in cancer pa-
travenous regimen, and 2 of these deaths were probdidgts, especially, but not exclusively, when the patient is
related to infection. One patient died in hospital, where genulocytopenic. When these patients are diagnosed as
was admitted after 12 h of home treatment for clinical deaving an infection they are usually admitted to hospital
terioration. He died 36 h after admission of a septic shdck appropriate investigations and are started on a broad-
while profoundly neutropenic. Outpatient treatment thgpectrum parenteral antibiotic therapy during their time as
did not delay intensive care in this case. The other patigmatients. There is evidence from randomized trials that
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Fig. 1 Breakdown of the ele- Drug .
ments assessed in the analysis of — Therapy { Time

costs incurred in both treatment . . ]
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ed in each of the different cost Materials
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| Adverse Management —{
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empiric outpatient antibiotic therapy can be another safer results, albeit derived from a small number of
and effective option besides hospitalization, at least for dacteremic infections, seem to confirm this finding. In
lected cancer patients [8, 15, 16]. There is less evidefmet, 100% (4/4) of Gram-negative bacteremias responded
suggesting the best initial choice for a home antibacteti@aloral ciprofloxacin, while only 50% (2/4) of Gram-posi-
treatment. This study shows that a single-agent oral atitie bacteremias were successfully treated with the
bacterial therapy can be regarded as effective and as gafaolone. The 2 patients who failed hatteftococcus

as a broad-spectrum parenteral therapy. Previous expéridans or bovisbacteremia and were successfully treated
ence with intravenous and a combination of oral antibi@t home after changing the initial therapy. On the other
ics led to reports of a range of response rates for low-risknd, the response rate of Gram-positive bacteremic infec-
febrile neutropenic patients: 53% [18] to 95% [16]. Thi#ons in patients receiving ceftriaxone was also not com-
differences in response rates between these trials are ppitely satisfactory (4/7, 57%). This result may suggest the
ably due to the inclusion of patients with different progieed of a better coverage against Gram-positive bacteria,
nostic factors, such as severity of illness, underlying da- least in patients not responding to the initial empirical
ease and severity or duration of neutropenia. The 80%treatment. The side-effects found with the two regimens
sponse rate found in our study may appear unimpressiveaifged from mild to moderate, and we would like to stress
we consider that not all patients were neutropenic. Howelat we did not find cases of nephrotoxicity such as were
er, we have to take into account that, despite a normareported in a previous study by Rubenstein et al. [16] in
near-normal neutrophil count, our patients suffered fropatients treated with oral ciprofloxacin. However, in their
serious infections [e.g. pneumonia (18% of patients), batudy, oral ciprofloxacin was used at a higher dose (750
teremia (10%)] and the majority of them had a progressivg three times daily) and in combination with clinda-
uncontrolled cancer, which places them at a high risk raf/cin.

serious infectious complications [17].This fact justifies the When we designed this study, there were no data on the
use of an empirical treatment in our patients rather thi@asibility and safety of domiciliary oral treatment of fe-
the choice of the alternative approach to culture, with artirile cancer patients. Therefore, to be on the safe side we
biotics held back until the culture results are available. Adxcluded patients who had marked prolonged granulocy-
though our sample size may be too small to detect a mitapenia and selected a ‘low-risk’ population for home ther-
difference, we observed a similar success rate in both napy, admitting only nonneutropenic and moderately neu-
neutropenic and neutropenic patients and in patients withpenic patients. However, despite this limitation, our re-
solid tumors or hematological malignancies. Failure efilts are still deserving of attention, because they show the
therapy was observed in 18%/31% of documented infeossibility of using domiciliary oral antibiotic empiric
tions and in 18%/20% of FUO, respectively, in the ciproaonotherapy in febrile cancer patients in whom a bacterial
floxacin/ceftriaxone-treated patients; not unexpectedly,intfection is suspected. However, we have to take into ac-
was more frequent in Gram-positive than in Gram-negasunt that despite the success of antimicrobial therapy at
tive bacteremias (5 vs 1). Only 1 patient receiving intravieeme, a small number of patients (10%) still required hos-
nous therapy died from Gram-negative infection. It ha#al admission because of problems that were unrelated to
been suggested that ciprofloxacin is less effective the infection. Notwithstanding the limits of a retrospective
Gram-positive than in Gram-negative bacteremia [3] andst evaluation analysis, as far as the economic evaluation
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is concerned, the oral regimen was shown to be less @xdergo appropriate initial evaluations and are carefully
pensive than the i.v. regimen; at the same time it mustfbbowed up. A number of factors may influence the
underlined that both regimens were shown to be less eloice between oral and intravenous antibiotics, but owing
pensive than inpatient treatment. Domiciliary treatmertits the easier administration and lower cost, the oral regi-
(i.v. or oral) cost about one-third of the total cost of inpaaen seems to offer better advantages.

tient treatment at most. Both oral and intravenous regi-
mens may be clinically acceptable from the aspects of efftknowledgements This study was supported by a grant from Bay-
cacy and tolerability, providing always that the patients'@/ia-

References

1. Baumgartner JD, Glauser MP (1983)
Single daily dose treatment of severe
refractory infections with ceftriaxone.
Cost savings and possible parenteral
outpatient treatment. Arch Intern Med
143:1868-1873

. Bodey GP (1986) Infection in cancer
patients. A continuing association.

Am J Med 81:11-26

. Bodey GP (1993) Empirical antibiotic
therapy for fever in neutropenic patients.
Clin Infect Dis 17:5378-5384

. Bucaneve G, Menichetti F, Minotti V,
et al (1989) Ceftriaxone versus
imipenem/cilastatin as empirical
monotherapy for infections in cancer
patients. Chemotherapy 35:10-15

. Chanock S (1993) Evolving risk factors
for infections complications of cancer
therapy. Hematol Oncol Clin North
Am 7:771-793

. Hussain M, Kish JA, Crane L, et al
(1991) The role of infection in the
morbidity and mortality of patients
with head and neck cancer undergoing
multimodality therapy. Cancer
67:716-721

. Malik 1A, Abbas Z, Karim M (1992)
Randomized comparison of oral
ofloxacin alone with combination of
parenteral antibiotics in neutropenic
febrile patients. Lancet 339:1092-1096

8.

9.

10.

11.

12.

13.

Malik IA, Khan WA, Karim M, et al 14.
(1995) Feasibility of outpatient manage-
ment of fever in cancer patients with
low-risk neutropenia: results of a pro-
spective randomized trial. Am J Med
98:224-231

Menichetti F, Del Favero A, Bucaneve 15.
G, et al (1990) Ceftriaxone versus
aztreonam plus cefazolin for infections
in cancer patients with adequate neutro-
phil counts. Infection 18:166-169

Pizzo PA (1990) Empirical therapy

and prevention of infection in the
immunocompromised host. In: Mandell
GL, Douglas RG Jr, Bennett JE (eds)
Principles and practice of infectious
diseases. Churchill Livingstone,

New York, pp 2303-2312

Putinati S, Trevisani L, Gualandi M,

et al (1994) Pulmonary infections in
lung cancer patients at diagnosis.

Lung Cancer 11:243-249

Rodary C, Corn Nougue C, Tournade
MF (1989) How to establish equivalence
between treatments: a one-sided clinical
trial in pediatric oncology. Stat Med
8:593-598

Rolston KV, Haron E, Cunningham C,
et al (1989) Intravenous ciprofloxacin
for infections in cancer patients.

Am J Med 87:261-265

16.

17.

18.

Rolston KV, Jones PG, Fainstein V, et al
(1991) Single agent therapy for infec-
tions in cancer patients : a prospective
randomized trial comparing three ex-
tended-spectrum cephalosporins. Eur J
Clin Microbiol Infect Dis 10:139-145
Rolston KV, Rubenstein EB, Elting LS,
et al (1995) Ambulatory management of
febrile episodes in low-risk neutropenic
patients (abstract LM38). Programs and
proceedings of the 35th Interscience
Conference on Antimicrobial Agents

in Chemotherapy, San Francisco,
17-20.9.95

Rubinstein EB, Rolston K, Benjamin
RS, et al (1993) Outpatient treatment of
febrile episodes in low-risk neutropenic
patients with cancer. Cancer
71:3640-3646

Talcott JA, Siegel RD, Finberg R,

et al (1992) Risk assessment in cancer
patients with fever and neutropenia:

a prospective, two-center validation

of a prediction rule. J Clin Oncol
10:316-322

Talcott JA, Whalen A, Clark J, et al
(1994) 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 12:107-114



