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ABSTRACT

The efficacy of cephoperazone-sulbactam and amikacin sulfate combination in febrile neutropenic patients followed in pedi-
atric hematology department was retrospectively evaluated in this study.
We retrospectively investigated 20 patients whom were treated with the cephoperazone-sulbactam and amikacin sulfate
combination due to febrile neutropenia between June 2007 and February 2008 which were followed in pediatric hematol-
ogy department of our hospital. Their diagnoses were acute lymphoblastic leukemia (ALL), acute myeloid leukemia (AML),
Fanconi aplastic anemia (FAA) and acquired aplastic anemia (AA). All cultures of patients were taken and then 3 doses of
150 mg/kg/day cephoperazone-sulbactam intravenously and one dose of 15 mg/kg/day amikacine sulphate intravenously
were administered. Patients were divided into 3 groups according to the clinical findings and C-reactive protein (CRP) lev-
els in the 5th day of treatment. 
The response to cephoperazone-sulbactam-amikacin treatment was good in 14 patients, moderate in 2 patients and poor
in 4 patients. The average time for fever to decrease were 2.5 days in good response group and 5 days in moderate
response group, while average time for fever to decrease was more than 5 days in poor response group. Statistically the
5th day absolute neutrophile value was not significantly higher between the groups. The efficacy ratio of the drug was 70%. 
Although cephoperazone-sulbactam plus amikacin regimen was shown to be effective in febrile neutropenia treatment of
pediatric hematology patients, large prospective clinical trials are necessary to determine the clinical affectivity and safety of
that particular regimen in patients with ANC values of 500 /µl and lower.
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INTRODUCTION
Infections are the most frequent and important mor-
bidity and mortality etiology of neutropenic fever
in hematology patients.1,2 After the clear understan-
ding of the importance of empirical broad spectrum
antibiotic treatment in the prevention of infection
related early mortality, the combination of an ami-
noglycoside agent with a ß-lactam antibiotic has
become a standart approach.3

The most important mechanism of resistance aga-
inst beta-lactam antibiotics is the inactivation of an-
tibiotics by ß-lactamase producing bacteria. The
primary (essential) solution against the ß-lactamase
resistance is to add ß-lactamase inhibitors to the ß-
lactam antibiotics.4 Cephoperazone-sulbactam is
the ß-lactam and ß-lactamase inhibitor combination
which is prepared in one-to-one ratios and can be
used in febrile neutropenic attacks. Cephoperazone
is one of the third generation cephem antibiotics.
Sulbactam is a ß-lactamase inhibitor and widened
cephoperazone's effectivity spectrum involving
plasmid mediated ß-lactamase producing bacteri-
a5,6. Cephoperazone-sulbactam are effective against
various gram (+) and gram (-) microorganisms like
Streptococcus pneumoniae, Streptococcus pyoge-
nes, Staphylococcus epidermidis, Escherichia coli,
Klebsiella, Proteus mirabilis, Neisseria meningitis,
H. influenza, Pseudomonas auroginosa, Stenotrop-
homonas maltophilia, Bacteroides fragilis, Acine-

tobacter calcoacetucis, Enterobacter auregenes.7,8

Its antipseudomonal effectivity is high and it is the
highest concentrated cephalosporin in the bile.5

In this study, the clinical efficacy of cephoperazo-
ne-sulbactam and amikacin sulfate combination in
pediatric febrile neutropenic patients were analysed
retrospectively.

MATERIAL AND METHODS
We retrospectively investigated 20 patients whom
were treated with the cephoperazone-sulbactam
(Sulperazon®, Pfizer, England) and amikacine sul-
fate (Amikozit®, Eczacıbaşı) combination due to
febrile neutropenia between June 2007 and Febru-
ary 2008 which were followed up in pediatric he-
matology departmant of our hospital. Their diagno-
ses were acute lymphoblastic leukemia (ALL), acu-
te myeloid leukemia (AML), fanconi aplastic ane-
mia (FAA), acquired aplastic anemia (AA). Pati-
ents, whose absolute neutrophile count were (ANC)
below 1000/µl and axillary body temperatures we-
re above 380C, were physically examined and their
hemogram, C-reaktif protein (CRP, N:6-8 mg/L),
liver and kidney function tests (urea, creatinine, as-
partate aminotransferase, alanin aminotransferase),
urine culture and three consecutive blood cultures
were withdrawn and then 3 doses of 150 mg/kg/day
cephoperazone-sulbactam intravenously and one
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ÖZET

Pediatrik Febril Nötropeni Hastalar›nda Sefoperazon-sulbaktam ve Amikasin Sülfat Birlikteli¤inin Klinik Etkinli¤i

Bu çal›flmada pediatrik hematoloji bölümünde takip edilen febril nötropenik olgularda sefoperazon-sulbaktam ve aminog-
likozid kombinasyonunun etkinli¤i retrospektif olarak de¤erlendirilmifltir.
Haziran 2007- fiubat 2008 tarihleri aras›nda hastanemizin pediatrik hematoloji bölümünde akut lenfoblastik lösemi (ALL), akut
myeloid lösemi (AML), Fanconi aplastik anemi (FAA), akkiz aplastik anemi (AA) tan›lar› ile izlenen ve febril nötropeni nedeni ile
sefoperazon-sulbaktam ve amikasin sülfat tedavisi alan 20 hastan›n kay›tlar› retrospektif olarak incelendi. Hastalar›n kültürleri
al›nd›ktan sonra sefoperazon-sulbaktam 150 mg/kg/gün 3 dozda intravenöz ve amikasin sülfat 15 mg/kg/gün tek dozda
intravenöz olarak bafllanm›flt›. Tedavinin 5. günündeki klinik bulgular› ve C-reaktif protein (CRP) de¤erlerine göre hastalar 3
grupta incelendi. 
Sefoperazon-sulbaktam ve amikasin tedavisine yan›t 14 hastada iyi, 2 hastada orta, 4 hastada ise kötü idi. Ortalama atefl
düflme süresi iyi olan grupta 2.5 gün, orta olan grupta 5 gün olarak bulundu. Kötü olan grupta ise ortalama atefl düflme süre-
si 5 günden uzundu. Beflinci gün Absolü nötrofil say›s› (ANS) de¤eri gruplar aras›nda farkl› bulunmad›. ‹lac›n etkinlik oran› %70
bulundu. 
Sefoperazon-sulbaktam ve amikasin rejiminin pediatrik hematoloji hastalar›ndaki febril nötropeni tedavisinde etkin gibi
görünse de, ANS de¤eri 500/µl ve alt›nda olan hastalarda klinik etkinli¤inin ve güvenirlili¤inin de¤erlendirilebilmesi için
prospektif olarak yap›lacak daha kapsaml› çal›flmalara ihtiyaç vard›r. 

Anahtar Kelimeler: Febril nötropeni, Sefoperazon-sulbaktam
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dose of 15 mg/kg/day amikacin sulfate intraveno-
usly were administered. None of the cases had be-
en administered antibiotics for the last one month.
Patients were divided in to 3 groups according to
their clinical findings and CRP levels on the 5th
day of treatment. The patients whose fever and
CRP levels decreased within first 5 day were defi-
ned as good response group, while the patients
whose clinical state were good but fever persisted,
CRP levels increased and a glicopeptide and/or an
antifungal agent had to be added to the treatment,
was classified as the moderate response group. The
patients whose treatment regimens have to be chan-
ged due to no response both clinically and labora-
tory results, was described as the poor response
group. 

Statistics: All data were analysed by using SPSS
16.0 packet program. To compare the initial and 5th
day of CRP and ANC values, Wilcoxon test was
used. To compare the initial and 5th day of CRP
and ANC value among the groups, Bonferoni cor-
rection Kruskal-Wallis test was used. The initial
and 5th day percentage changes of CRP and ANC
were analysed with Kruskal-Wallis test. ANC and
CRP levels were presented as Median leves (Min-
Max). p< 0.05 was accepted as statistically signifi-
ciant. 

RESULTS
In this study, 14 ALL, 1 AML, 4 FAA and 1 AA;
totally 20 patients between the ages of 3-18 years
were analysed. In Table 1, patients' demographic
findings and laboratory results were shown. The
absolute neutrophil count were between 500-
1000/µl, below 500/µl, and below 100/µl in 8, 12
and 3 patients respectively. The average cephopera-
zone-sulbactam administration duration was 4-19
days (7±3.8 days). The median initial and 5th day
ANC levels were found as 395/µl (min: 80-max:
980) and 450/µl (min: 50 - max: 3900) respectively
(p= 0.34). The median levels of initial and 5th day
of CRP were 40.5 mg/L (min: 4-max: 231) and 8
mg/L (min: 1 - max: 204) respectively (p= 0.02).
No statistically significant difference was found
among groups of initial and 5th day ANC and CRP
values, by using Bonferoni correction Kruskal-
Wallis test. The fifth day ANC median values were
750/µl ( min: 100 - max: 3900) and 95/µl (min: 50-

max: 400) in good response group and poor respon-
se group respectively. The higher median ANC le-
vel in good response group was not statistically sig-
nificant. When compared the percentage changes of
CRP and ANC count in groups, the CRP levels we-
re different in good response group and moderate
response group. While the CRP levels in good res-
ponse group were decreasing 85% , the CRP levels
in moderate group were increasing 19% (p= 0.032).

The response to cephoperazone-sulbactam-amika-
cin treatments were good, moderate, and poor in
14, 2, and 4 patients respectively. The average time
for fever to decrease were 2.5 days in good respon-
se group and 5 days in moderate response group,
whereas average time for fever to decrease was mo-
re than 5 days in poor response group. The Staphy-
lococcus aureus colonised in 2 blood and 1 urine
cultures. Cephoperazone-sulbactam was sensitive
to one patient's S. aureus colonised blood culture
and urine culture. In the other patient's S. aureus co-
lonised blood culture cephoperazone-sulbactam
was found to be resistant. In the remaining 3 poor
response patients cephoperazone-sulbactam was
stopped and carbapenem was started. There was no
blood culture colonisation in these 3 patients. In
one moderate response patient, since the pulmonary
aspergillosis related findings were observed in lung
computerized tomography, the antifungal therapy
was combined to treatment. In the remaining 14 pa-
tient, the treatment responses were good and all we-
re dischanged after clinical and laboratory improve-
ment. The efficacy ratio of drug was found to be
70%. As the untoward effect, allergic skin rash was
observed only in 1 patient and the drug was accep-
ted to be well tolerated by the patients. 

DISCUSSION
It is difficult to detect the etiologic agent in pediat-
ric febrile neutropenic patients. Beginning from the
year of 1985, while the gram positive bacteria have
been mostly isolated agent, the gram negative bac-
teria have also been expressing difficulties to anti-
biotic treatment processes by many different resis-
tance mechanisms.9 Thus, the antibiotic choice for
treatment should primarily control wide spectrum
ß-lactam producing enterobacteria and nonfermen-
tated gr(-) bacteria.10 Since the cephalosporines do
have wide spectrum effectivity, good pharmacoki-
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netics and high tolerability, they are frequently used
antibiotics in febrile neutropenia.5

Cephoperazone is a third generation cephalosporin
and expresses dramatic activity loss against high le-
vel ß-lactamase producing gr(-) microorganisms.
The combination of cephoperazone with a ß-lacta-
mase inhibitor sulbactam interrupts this resistance.5

The combination of cephoperazone-sulbactam with
aminoglycosides has been reported to express simi-
lar effectivity as tienam group in P. aeruginosa in-
fections.6 The antianaerobic effectivity of cephope-
razone-sulbactam has been found to be similar to
carbapenem group in many studies and its treat-
ment cost is highly low when compared to carbape-
nem group.11 In a study evaluating the effectivity of
cephoperazone-sulbactam in 264 children without
febrile neutropenia, cephoperazone-sulbactam exp-
ressed effectivity in 148 of 156 children with bacte-
rial etiology. The efficacy ratio was found to be
94.9%. In the remaining 108 children with obscure
etiologic agent, the efficacy ratio was found to be
91.7% . This ratio did not carry statistically signifi-
cant difference when compared to first group. As a
result, the sulperazone treatment was found to be
effective in 247 out of 264 patients. The efficacy ra-
tio was found to be 93.6%. In 166 out of 174 cases,
whose etiologic agent was isolated, these bacterial
series were eliminated and the elimination ratio was
found to be 95.4%. The 25 out of 27 high ß-lacta-
mase activity carrying bacterial series were elimi-
nated (92.6%). In 40 out of 44 patients, whose for-
mer antibiotic treatment was ineffective, the sulpe-
razone treatment was observed to be effective
(90.9%).12

Studies related to effectivity of cephoperazone-sul-
bactam in febrile neutropenic patients have been to-
tally targeted to adult age group, so far. In Fukudo's
hematologic patients with severe infectious compli-
cations, the effectivity of empirical administration
of cephoperazone-sulbactame and amikacine com-
bination was studied. Totally 82 patients were eva-
luated and efficacy ratio was found to be 70.7 %.13

Matsushima et al administered cephoperazone-sul-
bactam and amikacin combination to 57 hematolo-
gic patients with febrile neutropenia and reported
the clinical efficacy as 67.6%.14

In another study of Fkudo et al, it has been reported
that the clinical efficacy ratio was 65.6% for cepho-

perazone-sulbactam and amikacin sulfate combina-
tion in hematologic patients with febrile neutrope-
nia.15 Ozyılkan et al. compared the cephoperazone-
sulbactam and amikacine sulfate treatment effecti-
vity with imipenem-cilastatin treatment effectivity
in solid tumor patients and hematologically malig-
nant patients with febrile neutropenia. They sho-
wed that these two combinations had the same deg-
ree of clinical effectivity.16 We found that, in this
study for the treatment of febrile neutropenia in
children, the efficacy ratio of cephoperazone-sul-
bactam and amikacin sulfate combination was
70%. This result is in correlation with the literatu-
re. In our 2 patients with S.aureus colonisation in
blood culture, the response to cephoperazone-sul-
bactam was poor. Similarly in literature the effect
of cephoperazone-sulbactam on S.aureus was fo-
und to be 42.6%.17 Cephoperazone-sulbactam is a
well tolerated agent and has infrequent and tempo-
rary untoward effects, like urticaria and diarrhea. In
adult patient studies its effectivity and safety has
been proved.7,14 In our study only one case of urtica-
ria was observed. 

The drawbacks of our study were having less num-
ber of patients and only 2 blood culture colonisati-
ons. Since the infectious focus determination is so-
mehow difficult in febrile neutropenia, CRP level
decrement and clinical improvement were taken in
to account for healing criteria. As a result, we found
that, cephoperazone-sulbactam and amikacin com-
bination regimen was clinically effective in the tre-
atment of pediatric hematology patient with febrile
neutropenia. Even the Bonferoni correction Krus-
kal-Wallis test did not reveal statistically significant
difference, the 5th day ANC level in good response
group (median: 750, min: 100 - max: 3900) was
higher when compared to bad response group (me-
dian: 95, min: 50 - max: 400). Thus we suggested
to administer cephoperazone-sulbactam and amika-
cin sulfate combination in patients with ANC level
500/µl and higher. Since there have been no report
about the administration of cephoperazone-sulbac-
tam in pediatric febrile neutropenic patients in the
literature so far, this retrospective study could be
accepted as the first study, reporting the cephopera-
zone-sulbactam and amikacine administration ef-
fectivity in pediatric age group febrile neutropenia
cases.
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In order to evaluate the clinical effectivity and sa-
fety of cephoperazone-sulbactam administration in
pediatric febrile nautropenic cases, prospective, lar-
ger studies, comparing antibiotic combinations, are
needed. 
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