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Definition of febrile neutropenia

Definition of fever: A single oral 1=38.3°C or
T=38°C for at least 1 hour

Definition of neuiropenia:s ANC<500/ i or ANC
<1,000iwiTh predicted decline 1o <500/ pliwithin the
nexi: 24 1o 48 holrs

Boiiih needs to be present for aniepisode fo be
characterized as febrile neutiropenia (F+N)



Introductory comments on F+N

WIHO! grades neuiiropenial based only oni ihe AINC

However, the risk of infection alsor correlates with
fhe duration oif neutropenia

ANC<100/l for'3 weeks is associated with 1007
risk of infection

Additionall risk factorsi should be considered
(mucositis, poor orall hygiene, surgicallwounds), use
of corticosteroids, immunosuppressants, etc)



Common sites of infection in
patients with cancer and F+N

Bloodstream; infections (BSIs), catiheter insertion site
infieckions

Pheumonia, Upperirespiratory fraci infiections

Skin and soft fissue infections

Gut infections (enterocolitis), perirectall abscesses)
Urinary: firact infections (UTIs)

Surgicall wound! infrections



Microbiology of F+N in cancer
patients-1

Mosii bloodstream infections are due o) Gram posifive
organisms| from the patient s skiniflora

Most guit infections are due ol Gram negative, anaerobic and
mixed pathogens

Lungiinfectionsiare usually hospital=acquired or healtih-care
associated and due te) Gram negative paihogens

Fungallinfiections common in patientisiwithi hematological
malignancies and prolonged F+N



Microbiology of F+N in cancer
patients-1L

Ini>507 of cancer patients with F+N, ne source of infection
can be identified

Mosii oif fihese patienitsi respond torempirical antibioiic
Therapy:and likely-have an infection thal can noi be
identified withi the usual microbiological and imaging studies

Sighificant institutional dififerences inipatterns of;
infiection; microbiology and resistance

Resistance isioni the rise fior both Gram positive and Gram
negative pathogens



Tireatment of' febrile neutropenia

[For many: years combinationsi oft p-lactam antibiotics and
amihoglycosides are considered standard therapy: for
fiebrile neutiropenia

Among b-lactam antibiotics) ceftiazidime has been
extensively used, because of ifsiefficacy and favorable
toxicity profile, which allows administiration in fhe presence
of mildior moderate renall dysfunction andlin patients who
receive nephroioxic drugs

Fluoroguinolones have beenisuccessiully evaluated as
monoiiherapy: or combination fherapy: ini febrile neutropenic
patiients) but experience is much, less compared fio the “gold
standard” combination of ceftazidime plus amikacih



Prospective matfched case conftrol
study of patients with cancer and

F+N

Comparison of: tier"gold standard® antibioiic combination
cefitazidime (2 g LV every 8 hours) plus amikacin (15 mg/kg
LV once daily) (arm A-conirols) wilihi fihe combination
ceftazidime plus!levofloxacin (500mg LV every 12 hours)
(arm B-study group) in adul¥siwith solid hiumorsior
hematologicall malignancies includingiMDS and febrile

neuiiropenia

Patiients on boih arms enrolled over: 36 montis (arm: A was
noiti a historical contirol)

Filgrastim use (5ug/kg SC)allowed ati investigator's
discreftion



Ceftazidime antimicrobial spectrum

& coll), Proteus spp., Klebsiella spp., Ehiferobacier:
Spp., Serraiia, Cliropacier, INE/SSerid, /.
Infilenzae, P, aeruginosa

Less| actiive against' mosi Gram, pesitive organisms
compared tol first-generation cephalosporins

Lnactive against enterococci, Listeria, MRSA



Amikacin antfimicrobial spectrum

Gram-negative bacteria (& coll, Frofeus, Klebsiella,
PSelidoronas) etic.

Active againsit some staphylococcus strainsi (S;
epldermiais.and S, aureus)



Levofloxacin antimicrobial spectrum

Gram negative organisms, but less active compared to
ciproifioxacin againsi some’ strains of: 2. aerugitiosa

. nfluenzae andl M. cararrlialis, increased potiency againsi
S, prieumoniae

MSSA, usually’ nott MRSA and| enterococci

Leglonella prieumoprilla, Mycoplasmia preurioniae, and
Crilamiydophila

Chilamyadia; raclriomaris, Ureaplastia urealyiicim, and
My coplasiia Hominis.

M. tuberculosis, M. forifuitum, M. Kkarnsasii, and some siraims.
of M. chelonae



Study population
A matched case conftrol study

Age = 16 years
Presence of malighant' disease and of febrile neutropenia

Exclusion criteria: Known allergy: tio) cephalosporins,
aminoeglycosides|or quinelones), mulii-organ failure due to
sepsis, CNS infiection and| prior antibiotic freatment with
any of the study drugs within 72 hours preceding tihe

fiebrile episode



Study population

285 patients [168! M (58.9%) and 117 F (41.1%)]

957 had grade 3 (ANC <1,000/ul)) or' grade 4 (ANC<500/ul)
neutiropeniarat study entiry.

1591(55.875) suffered firom solid tumors and 126)(44.275)
firom hematological malignancies

148 patiients enrolled on'arm A and 137 on arm B

Age: Median 67 years on both arms (range 21-89 and 20-85
years), respectively)



Statistics

Catiegorical variables off infierest were compared between
freatment arms! by x= or Fisher's exaci fiest, asiappropriaiie



Underlying cancers of: patients
enrolled

SOLID TUMORS

Breast cancer 52 (32.77), lung cancer 49 (30.87), colon
cancer 15/(9.475), ovarian cancer 9(5.7 7)), gastrici cancer 6
(81.875), sarcomas 6 (3.87)), head andi neck cancer 4 (2.57))

festicular cancer 3, pancreatic cancer 2 (1.37), prositate
cancer 2 (1.3%)), others 8 (57)

HEMATOLOGICAL MALIGNANCIES

AML 65 (51.67), lymphomas 27 (21.47%), MDS 17 (13.5%),
ALL 11 (8.77), CLL 4 (3.27), MM 1 (0.87%) and WM 1 (0.87)



Solid tumors U Regimen A Regimen B
Arm assignment by underlying 502 n=90
malignancy Breast 26 26
n=52
Blood Regimen A | Regimen B Lung 26 23
cancers n=79 n=47 n=49
U Colon 1 14
n=15
Ovaries 2 7/
AML 46 19 =)
n=65 Stomach 2 4
Lymphomas 17 10 i
n=27 Sarcomas 4 5
n=6
n=17 n=4
ALL 7 4 Testicles 0 3
n=11 s
Bladder, n=3 3 0]
oL - 3 Prostate, n=2 0) 2
n=4
Pancreas, n=2 0) 2
Others | 1
A Others, n=8 3 5

n=2




Patient characteristics

18/285 patients (6.37) carried aiCVC (Armi A-9, Arm B-9

Filgrastim administered in 244/285 patients (85.67) (arm
A-126, arm B-118) (o NS)

Duration of filgrastim use: Arm A-mediani4 days (range O'to
32 days), arm B-median 4 days'(range 0-30 days) (p/INS)

Duration off fever: Armi A-median 3 days (range 1-16) days),
arm B-median 3 days!(range 1-33 days)i (p/NS)

Duration of nedtiropenia: Arm: A-median 4 days (range 2-45
days), arm B-median 4 days (range 2-34 days) (p/NS)




Microbiology of F+N

In 72 patients (257), the etiology: ofi fieveriwas' identified
by appropriate microbiological, serological ahd/oer imaging
studies

BSIs (46): Gram negative (21), Gram positive (20), mixed
(4), fungus (1)

Uiisi(9)s Gram negative (4), Gram positive (3)), mixed (1),
fungus (1)

Phieumocysiis. jirovecsipneumonia (4)

C. difficile colitis (4)

Ricker 1siaspp. (2)

Others (7)



Infection U Regimen A Regimen B
n=40 h=32
BSIs 26 740)
UTIs 5 4
Frieumocy/siis, 2 2
Jirovec,
C. difficile 3 |
Rickeittsia spp: 0) 2
Others 4 3
p=0.67



Results-I

In 79 patients (27.77%) [Arm A-45, arm B-34, p=0.35 by Fisher's
exact tiesi]ino change off the initial antibiofic regimen was
required because the patients/defiervesced quickly

In 48 patients (16.8%) [Armi A-27, arm B-21, p=0.53], a change of
The initiallantibiotic regimen, i.e., discontintation off ohe or boith
drugs off that'arm and substitution withiother antibiotics was
necessary based on poeor: clinicalland/or micrebiological response

In 158 patients (55.57%) [Arm A-76), arm B-82), p=0.15] some
antibiotic addifion, usually for'additionallGram: positive anti-
bacterial coverage was' required, but without stopping the study.
drugs




Results-IT

Among the 126 patient-episodes; off F+IN il those witih

hemaitelogical malignancies, the cause off fever was
identified in 46 (36.57)

Among the 159 patient=episodes off F+N in those witihisolid
fumors, the cause of fever was identified in 26 (16.47)

The difference was highly significant: (p=0.0001)



Results-III

Most common Graminegatives: isolatied from bloodl in
patients with BSIs: K predrmorniae(9), £ coli(9), Fs:
aeruginosal4)

Mosi common Gram poesitivesiisolated firom blood in patients
with BSIs: 5; epiaermiais(8), & faeciumi(4), S. mitis(2),
coryriopacieriumspp. (2)

137148 (8.87) patientsiin Arm A versus 97137 (6.675) in Arm
B died of complications' related 1o fhe infiectiols episode

(p=0.51)

Treatment: was well-tolerated on both arms



Conclusions

Empirical treatiment: of fiebrile neufropenic episodes in
cancer: patientis witihi ceftazidime plus levofilexacin appears
o1 be af least as effective as the “gold standardr
ceftazidime/ amikacin combination
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