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ABSTRACT

Purpose: The aim of the study was to evalute the efficacy of cefoperazone-sulbactam plus amikacin
for initial therapy of febrile neutropenic patients with hematological malignancies.The overall efficacy
and the need for modifications were also determined. Methods: 72 neutropenic patients with various
hematological malignancies who developed 97 febrile episodes were included in the study. They received)
cefoperazone 2g-sulbactam Ig every 8h and amikacin 15mg/kg single daily. The study design was in
accordance with that described by the Immunocompromised Host Society. Results: 29 episodes were
excluded from the study leaving a total of 68 episodes in 50 patients for the evalution. 55% of the febrile
episodes were documented as fever of unknown origin. At the initial evaluation 29% of the episodes
responded to therapy. At the end of the therapy, success rates were 49% and 70% without and with
modification, respectively. Most of the failures were due to adjustments in therapy accounting for 81% of|
the failures. Conclusion: This protocol is considered be a successful one with regard to the study
population and strict criteria used for assessments. Although frequent modifications were needed to
ensure patient survival, the protocol was efficacious in preventing early death within 72 hours and in
improving the outcomes at the end of the therapy.
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INTRODUCTION Although there is no single best regimen,
there are several appropriate options for the
empirical treatment of febrile neutropenic
patients. It is necessary to continually reevaluate
these options because of the changing
epidemiology of organisms and growing
emergence of resistance (2). Thus the selection of
the ideal empirical antibiotic regimen in an
institution must be based on the microbiological
data of that institution (3). In our center, most of
the microbiologically documented infections of
cancer patients are caused by resistant Gram-

The importance of prompt initiation of
empirical antibiotic therapy for febrile episodes
in neutropenic patients is well recognized and is
the current standard practice. However, there is
still contraversy about the selection of the
optimum scheme. Several different regimens
including monotherapeutic and multidrug
regimens have been evaluated in this setting and
have been demonstrated to be effective but there
is no clear evidence that one regimen is superior
to another (1).
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negative bacilli part of which resistance has been
demonstrated to be mediated with extended-
spectrum beta-lactamases (4,5). The highest
susceptibility rates were recorded for
cefoperazone/sulbactam and  carbapenems
whereas it was documented that there was an
increase in resistance to ceftazidime and to other
beta-lactam antibiotics (4). Because of the
consideration that the widespread use of
ceftazidime for many years at this institution has
resulted in the emergence of resistance, we
decided to change the beta-lactam part of our
combination therapy to cefoperazone/sulbactam
in order to improve the efficacy of our empirical
regimen.

Cefoperazone is a  broad-spectrum
cephalosporin which has been used successfully
for the treatment of infections in neutropenic
cancer patients (6). However it is susceptible to
inactivation by the beta-lactamases of some
Gram-negative bacilli. Sulbactam is a chemically
stable irreversible inhibitor of many beta-
lactamases and, when combined with
cefoperazone, it expands the spectrum of the
activity to include some anaerobes and many
beta-lactamase producing Gram-negative bacilli
(7). Therefore we are interested in evaluating the
combination of cefoperazone-sulbactam plus
amikacin as an empirical regimen for febrile
neutropenic patients with various hematological
malignancies.

PATIENTS AND METHODS

The trial was conducted as an open,
prospective study between the years 1997 and
1999. All adult patients with various
hematological malignancies admitted to the
Hematology Unit of the Gazi Medical School,
presenting with fever and neutropenia, were
enrolled in this study. The study design was in
accordance with that described by the
Immunocompromised Host Society (IHS) and
European Society of Clinical Microbiology and
Infectious Diseases (ESCMID) (8, 9).

Fever was defined as a single axillary reading
of a temperature > 38.5° C or > 38° C on two or
more¢ occasions during a 12-h period.
Neutropenia was defined as a neutrophil count<
500/mm? or <1000/mm? that was rapidly falling.
Patients were excluded for the following reasons;
previous anaphylactic reaction to cefoperazone or
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other beta-lactam antibiotics, pregnancy or
nursing, age <I8 years, renal impairment
(evidenced by creatinine clearance of <l5
mL/min) or the previous administration of
parenteral antibiotic therapy during the same
neutropenic episode. Patients were entered only
once during the same neutropenic episode and at
least one week had to pass between the
neutropenic episodes before a patient could be
included again. None of the patients were
receiving any prophylactic antibiotics.

Antimicrobial Therapy

Treatment was initiated immediately after
completion of a comprehensive physical
examination and samples of blood and
appropriate specimens determined by clinical
signs had been obtained for microbiological
assesments. Patients recived a fixed combination
of 2g of cefoperazone and 1 g of sulbactam
every 8 hours and amikacin 15 mg/kg/day in a
single daily dose by the intravenous route.The
minimum duration of the treatment with the
initial regimen was 7 days.Therapy was
continued until all signs and symptoms of
infection had resolved for at least 2 days when the
neutrophil count exceeded 500/mm* or 5
consecutive days when the count remained below
500/mm?>. Patients with neutrophil counts below
100/mm?*® and/or unstable clinical vital signs
received therapy throughout the course of
neutropenia. Modifications or changes of therapy
were allowed for one of the following reasons: if
a pathogen which was resistant to the empirical
regimen was isolated, if a patient was not
responding to treatment and deteriorating
clinically after 72 hours of initial therapy, if only
fever persisted without clinical deterioration
after 7 days of therapy, if there was recurrence of
fever or if there was a serious adverse event
related to therapy. The choice of the agent for
modification was directed by the microbiological
data when available although vancomycin
administration was based on specified criteria:
persistant fever with progressive disease or
severe mucositis after 72-96 hours of initial
therapy, isolation of a pathogen resistant to study
therapy (e.g methicillin resistant staphylococci)
and definition of an obvious catheter-related
infection. Also it was our general policy to give
amphotericin B to patients either with evidence
of fungal infection or unexplained fever



persisting for 7 days during neutropenia.
Otherwise therapy was continued without any
modification or change in the primary antibiotic
regimen for at least 7 days and the patients were
reviewed daily.

Clinical and Laboratory Investigations

After taking complete histories from all the
patients, physical examinations with special
attention to skin, oral cavity, perirectal area and
indwelling catheter sites were also performed.
Clinical assessments were carried out daily
during the study. Routine chest X-rays, a
complete battery of laboratory tests including
serum chemistries, complete blood count, urine
analysis , at least two sets of cultures from blood
(from indwelling catheters and venipunctures at
30-minute intervals) from urine, throat and
swabs from possible sites of infection were also
performed and examined before initiating
antibiotic therapy. Blood cultures were further
taken daily if a patient's temperature stayed
above 38° C, after 48-72 hours of treatment and
before any change in antibiotic therapy.
Biochemical and hematologic profiles were done
once and three times weekly,
respectively. Appropriate  follow-up cultures,
radiologic examinations and invasive procedures
were performed during the course of therapy if
indicated.

Classification of Febrile Episodes

Febrile episodes were classified as
microbiologically documented, clinically defined
and fever of unknown origin (FUO) usmg the
criteria of THS (8). Briefly, a microbiologically
defined infection (MDI) was indicated by one or
more blood cultures positive for any organism
(except for the same strain of a coagulase-
negative staphylococcus or a Corynebacterium
sp. was isolated from at least two sets of blood
cultures) or a microbiologically defined site of

infection (e.g pneumonia, cellulitis, urinary tract -

infection) without concomittant bacteremia. An
infection was designated as clinically defined
when a site of infection was detected but its
microbiological origin could not be proven or
was inaccessible for examination. All the other
episodes were regarded as FUO.

Evaluation of Results of Therapy
Febrile episodes were evaluated after 72h

(early evaluation), if only fever persisted without
clinical improvement and treatment was
continued without a change in the assigned
regimen after 5 and 7 days, and at the end of the
febrile episode (late evaluation ). Each treatment
episode was assessed according to guidelines
proposed by the THS (8). Briefly; success was
achieved if all signs and symptoms and
microbiological evidence of infection were
eradicated without modification of the initial
regimen and no recurrence was found for at least
a week after discontinuation of the initial therapy.
Initial response but regimen modified was
present when the initial infection/fever was
resolved with the initial regimen but it was
necessary to add antiviral or antifungal agent for
a new infection. Failure was designated when
any' addition of antibacterial agents to,
modification of, or change in the primary
antibiotic regimen was needed to eradicate the
primary infection. Death due to infection was
also counted as failure. If treatment was
discontinued for reasons unrelated to infection
such as allergy or sudden death due to
hemorrhage, if the patient received other
antibiotics earlier than specified in the protocol
or if there was violation of the protocol due to
inapproprite addition to or change in antibiotic
therapy the episode was considered non
evaluable for efficacy. The primary aim was to
assess the clinical efficacy of the study drugs for
the first 72 hours of a febrile neutropenic episode
in patients with hematological malignancies. The
overall efficacy and the need for modification of
the initial regimen were also determined.

RESULTS

During the 2 year study period, 97 episodes
occurring in 72 patients were entered into the
study. Twenty-nine of the episodes were excluded
from the study for the following reasons: ten
patients did not receive the study drugs, ten
patients received concurrent antibiotics, five
received therapy for less than 24 hours, two had
protocol violations due to inappropriate addition
to or change in therapy, two had sudden death due
to hemorrhage. So totally, 68 episodes occurring
in 50 patients were evaluated for efficacy. The
clinical characteristics of 68 episodes are
summarized in Table 1.

It was noteworthy that all patients had
hematological malignancies with acute leukemia

167



|

Table - 1: Clinical characteristics of evaluable episodes.

Characteristics

No.of episodes

No.of patients

Age (years ) (mean £SD)
Sex (M/F)

Underlying Disease

Acute leukemia
Non-Hodgkin's lymphoma
Chronic leukemia
Myelodysplastic syndrome

No.with central venous catheter
Neutrophil count at inclusion

< 100/mm?*
< 500/mm3
> 500/mm?
Duration of neutropenia (days ) (meantSD)

68

50
42.5+13.4
34/16

49(72%)
15(22%)
2(3%)
2(3%)

7(10%)

13(19%)
21(31%)
34(50%)
13.846.9

predominating. At study entry, half of the
patients had neutrophil counts below 500/mm?
and the duration of neutropenia was long with a
median of 13 days, ranging from 6 to 19 days. In
44/68 (65%) episodes the duration was longer
than 10 days. The patients who had neutrophil
counts above 500/mm?® at inclusion developed
severe neutropenia within 24-48 hours of
admission with rapidly falling neutrophil counts.

Categorization and details of the evaluable
68 episodes are shown in Table 2. Totally,
microbiologically and clinically defined
infections together accounted for 45 percent of
episodes. The sites of microbiologically defined
infections were upper respiratory tract (two
patients), urinary tract (four patients), lower
respiratory tract (two patients), and catheter exit
site infections (two patients). Of the isolates
associated with microbiologically documented

Table - 2: Documentation of infection in the 68 evaluable episodes.

Type of infection
MDI
Bacteremia only

Gram-positive pathogen

Gram-negative pathogen

CDL
sites of infection
upper respiratory tract
lower respiratory tract
skin and soft tissues

more than one site of infection®

FUO

Localized infection with bacteremia
Localized infection without bacteremia

B-hemolytic streptococci
Staphylococcus aureus
Corynebacterium spp.

Pseudomonas aeruginosa
Escherichia coli
Klebsiella spp

No. of episodes
11(16 %)
1

NW—=u =N uxb

20 (29%)

4
11

1

37(55%)

a.lower respiratory tract and perirectal abscess at the same time.
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infections, only 2 were resistant to
cefoperazone/sulbactam. One of the resistant
isolates was a strain of coagulase-positive
staphylococcus and the other was a strain of
Corynebacterium spp. both of which were
isolated from blood cultures of patients with
catheter exit site infections. The strain of
coagulase-positive staphylococcus was also
resistant to methicillin. The most frequently
implicated site of clinically defined infections
was lower respiratory tract. In 5 of the 20 febrile
cpisodes defined as CDI, microbiological
documentation could not be done in spite of
obtaining appropriate specimens while in 15 of
them, specimens could not be obtained. Notably
FUO accounted for more than half of the
episodes in this study.

Results of Therapy

Study drugs were administered for a median
of 16 days (range 8-24 days). The median
duration of fever was 13 days, ranging from 5 to
21 days.The results of therapy related to site of
infection at the initial evaluation (at 72 h) and at
the final evaluation are shown in Table 3.

At the initial evaluation, considering episodes
with persistent fever as treatment failures, 20/68
(29%) episodes responded to therapy. The
response rates were highest for FUO and lowest
for CDI. Notably approximately three quarters of
episodes were still febrile after 3 days of therapy,
but none of the patients died within 72 hours of
the trial. Some of the patients failing on initial
treatment at the first evaluation became afebrile
by the fifth and seventh days of therapy. It was
observed in 6 (9%) and 7 (10%) episodes by the
fifth and seventh days, respectively. At the final
evaluation, 33/68 (49%) episodes responded to
therapy without modification and 14/68 (21%)
responded to a modified regimen.

Table - 3: Response rates by site of infection.

Antifungal agents were adininistired as first
modifications of the emnpirical regitnen in 11
episodes and acyclovir was commenced for 3
episodes. Consequently, taking into account all
cases successfully treated with the initial regimen
with or without modification, the overall
response rate of the antiinfective strategy was
70%, giving the failure rate of 30%. At the late
evaluation, the highest and lowest response rates
were again documented for FUO and CDI,
respectively.

The reasons for failures were distributed as
follows; antibiotics were added for 13 episodes,
treatment was changed in 4 episodes and 4
patients died from infection, giving the mortality
rate of 8%. All the 13 episodes in which
antibiotics were added included additions of
glycopeptides alone or concurrently with
antifungals or antiviral agents. Thus, thc most
important reason for failures was modification of
or change in therapy which accounted for 81% of
episodes. The majority of patients failing on
initial treatment became afebrile after changes in
antibiotic treatment except for 4 deaths from
infection despite several changes in treatment.

Types of modications and the most frequent
reasons prompting modifications are shown in
Table 4 and 5. There were 31/68 (46%)
modifications and glycopeptide addition
accounted for 42% of all modifications. Most of
the modifications were made according to
clinical judgement except for two episodes for
which there was documentation of resistance of
the initial pathogen to cefaperazone/sulbactam.

Of the 50 patients treated in this study 43
survived their febrile episodes. Thus the study
drugs were ecffective as the initial empiric
treatment in 86% of patients if survival is used as
a critereon for success. Totally, seven patients
died during the study, giving an overall mortality

% Response at 72 h

Infection Success Failure
category

MDI 3 (27%) 8 (73%)
CDI 2 (10%) 18 (90%)
FUO 15 (41%) 22 (59%)
Total 20 (29%) 48 (71%)

%Response
at the end of the therapy

Success Success with Failure
modification

6 (55%) 1 (9%) 4 (36%)

6 (30%) 2 (10%) 12 (60%)

21 (57%) 11 (29%) 5 (14%)

33 (49%) 14 (21%) 21 (30%)
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Table - 4: Documentation of all modifications and
changes in study therapy.

Type of modification No.of episodes

Vancomycin (alone) 5

Vancomyctn + Fluconazol 2
Vancomycin+Amphotericin B 4
Vancomycint+ Amphotericin B 2
+Acyclovir

Fluconazol 5
Amphotericin B 6
Acyclovir 3
Carbapenems 4

Table - 5: Documentation of reasons for modification.

Reasons prompting modification No.of episodes

Persistent fever 11
Initial microorganism resistant 2
Progression of primary infection 4
Suspected nonbacterial infection 14

of 14%. Three of these deaths were from non-
infectious causes (2 from hemorrhagic
complications,] from pulmonary embolism).
Three of the infectious deaths were from
pneumonia and one from multiple organ failure
(none with microbiologic documentation).

DISCUSSION

Combination therapy with an
antipscudomonal beta-lactam drug plus an
aminoglycoside has been widely adopted as
standard practice for many years especially for
those with profound long-lasting neutropenia
(10). The use of a combination regimen is
conceptually attractive for reasons which include
extended coverage, synergism and a reduced
probability of the development of resistance (11).
A number of combination regimens were studied
for the treatment of febrile neutropenic episodes,
and most were associated with success rates of
50-70% (12) .

Cefoperazone-sulbactam is an antimicrobial
agent with a wide spectrum and more potent,
especially to gram-negative infections than
existing agents for empirical treatment of fever in
neutropenic patients (13). Clinical experience
with cefoperazone-sulbactam scems to be
promising but has been limited. Bodey et al.
reported a response rate of 76% but this study
included cancer patients with adequate neutrophil
counts (6). In another clinical trial the efficacy
was 74% in neutropenic cancer patients but it was
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combined with vancomycin and the patients
evaluated in this study were a group with solid
tumors (7). Horuichi et al. reported a 53%
response rate in patients with hematological
malignancies (14).

The main reason directing us to design a
combination of an antipseudomonal beta-lactam
plus an aminoglycoside was the patient
population in this study, which consisted of
hematological malignancies. The microbiological
data of our institution prompted us to choose
cefoperazone-sulbactam as the beta-lactam agent.
The primary aim of the study was to evaluate the
efficacy of the study drugs for the first 72 hours
of the febrile neutropenic episode, which could
be accepted as the true empirical therapy period
and the secondary aims were to evalute the
efficacy at the end of the treatment period and to
determine the need for modification of the initial
therapy.

The patient population in this study was a
high risk group, considering the underlying
disease, the severity and duration of neutropenia
(12,15). All patients included in this study had
hematological malignancies with acute leukemia
predominating. In 65% of the episodes the
duration of neutropenia was longer than 10 days.
In fact profound neutropenia is expected in
patients with hematological malignancies (16).
Also it must be emphasized that for the design
and analysis of this study we used the
recommended criteria from the IHS and
ESCMID, according to which every addition to,
modification of and change in initial therapy is
considered as a falure (8, 9).

We found a high incidence (55%) of FUO.
Although the policy of prompt institution of
antimicrobial therapy has reduced the early
morbidity and mortality, antibiotics may be the
factor mainly responsible for the decreased rate
of infectious etiology (17). This is mostly the
problem of such studies especially in patients
with prolonged and profound neutropenia where
it is mostly reported that FUO accounted for 60-
70 % of episodes (3, 18, 19).

Regarding the primary aim of the study the
efficacy of the study drugs was 29% at the initial
evaluation. The relatively low response rates
were thought to be related to stringent definitions
of failure used in this study which are supported



by the IHS consensus. All the episodes with
fever lasting for more than 3 days were
considered as treatment failures. However none
of the patients died within 72 hours which is
certainly more important than the resolution of
fever, because most of the deaths related to the
initial infective episode occurs early.The
response rates for episodes classified as FUO
were found to be 41% as the highest at the initial
evaluation. It is reported that 40-50% of fevers
classified as FUQ appears to resolve within two
to three days of therapy (18, 20) .

Regarding the secondary aims of study,
before documenting the response rates at the late
evaluation, adjustments of therapy were
evaluated. In this study all the adjustments
allowed during the study period were clearly
specified in the protocol which was supported by
the suggestions of guidelines for antimicrobial
therapy published by the Infectious Society of
America (IDSA) in 1997 (21). However there
were still some protocol violations which were
excluded from the study. According to the
specified criteria for adjustments, some of the
patients who continued on initial regimen alone
for up to 5-7 days resolved their fevers. Totally,
19 percent of the episodes became afebrile by the
seventh day of therapy without adjustment of the
initial therapy. This supported the suggestion that
changing or modifying therapy in a case of
unexplained fever alone of less than five days
duration would not be permitted (2, 20, 21).

At the late evaluation the overall success rate
of 70% achieved scems comparable to the results
of 50-70% obtained with other commonly
recommended combinations (9,12). At the end of
therapy, in 21% of episodes a modification of
empirical  therapy was required. The
modifications were mainly with antifungal
agents (11/14 episodes). The response rates
without modification (49%) seemed to be
relatively lower and this again was thought to be
related to the stringent definitions and to the
characteristics of the study population and was
not associated with high mortality. A
significantly lower response rate has been
reported for patients with profound and
protracted neutropenia than for patients with less
severe and short term neutropenia (22).

The overall mortality rate was 14%. Thus the
study drugs were effective if the ultimate goal

was to ensure patient survival. The infection
related mortality was 8%. Considering the
duration of neutropenia and the underlying
hematological disease of the patients evaluated in
this study this was not higher than expected (2,
23). The most important reasons of failure was
the adjustment of therapy which was documented
for 17 of 21(81%) episodes. As noted in other
trials adjustment of therapy has become a
common clinical practice in patients with fever
and neutropenia, especially in high risk patients
despite the absence of a documented
microbiologic pathogenesis (24). There were a
total of 31 (46%) modifications and the most
frequent modification was the addition of a
glycopeptide which accounted for 42% of all
modifications. However it was justified by
microbiological data only in two of the episodes.
Thus glycopeptide was added empirically in most
of the episodes. It could therefore not be
suggested that the modifications were needed
because the efficacy of study drugs in gram-
positive infections was suboptimal. The
frequency and types of modification and the
reasons prompting these modifications
documented in the present study are comparable
to other studies dealing with high-risk patients
(20, 25, 26).

Finally, before coming to the conclusion of
this study, it should be emphasized that this study
has three important features. First of all this is
one of a few where only hematological
malignancies are included. This results in a very
homogeneous population of patients and duration
of neutropenia leading to a powerful validation of
the efficacy of therapy. Second, in categorizing
the febrile episodes a high percentage of FUO
was documented. Because some of them might be
the results of nonmicrobial processes this makes
the efficacy of study drugs less impressive. Third,
all definitions and assessments were done
according to the criteria described by the THS .

In conclusion, although the relatively small
number of patients included in our study makes
it diffucult to decide whether this regimen is as
effective as the others, cefoperazone-sulbactam
plus amikacin appears to be comparable to other
presently recommended regimens for empirical
therapy in febrile neutropenic patients with
hematological malignancies according to the
results of this study. Although it seems that
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modifications are frequently required to achieve
success as the main objective of empirical
antibiotic protocols is to prevent early mortality,
in our opinion modifications show the limitation
of the treatment protocol rather than failure of it.
This is the main reason for us to consider our
protocol a successful one in spite of the low
response rates at the initial evaluation and
frequent modifications.
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