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Abstract Cefepime, an extended spectrum cephalosporin, was tested in vitro against bacterial isolates
in a Southeast-Asian country where prevalence of bacterial resistance is high. Cefepime had excellent
activity, against Streptococci and Enterobacteriaceae. E. coli, K. pneumoniae, P. mirabilis were highly
susceptible with the MICy, of 0.125-0.5 mg/L. Enterobacter sp., the cephalosporinase producer, was
also susceptible (MICy, of 2 mg/L). P. aeruginosa was moderately susceptible (MICy, of 16 mg/L), while
A. anitratus was marginally susceptible (MICy; of 32 mg/L). Among gram-positive bacteria, S.aureus
was susceptible (MIC,, of 4 mg/L), Streptococcus sp. was highly susceptible (MIC,, of 0.1-0.5 mg/L).
However Enterococcus sp. was resistant to the agent (MICy; of > 32 mg/L). When compared to
cefotaxime, ceftriaxone and ceftazidime, cefepime was more active against Enterobacteriaceae especially
Enterobacter sp., which was resistant to other agents. Cefepime was less active than ceftazidime only
for P. aeruginosa. Cefepime was as active as cefotaxime for S. aureus and was more active than
ceftazidime. This result indicated that cefepime had an extended-spectrum against many important
gram-positive and gram-negative bacteria including those producing cephalosporinases. Cefepime had
broader spectrum than other third generation cephalosporins. The susceptibility pattern of cefepime
for local isolates in Thailand did not differ from those reported from Western countries. (J Infect
Dis Antimicrob Agents 1994;11:103-6.)
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Cefepime (BMY-28142), a new methoxyimino
cephalosporin, exerts good activity against both gram-
positive and gram-negative bacteria (1,2). This agent
is, therefore, classified as an extended spectrum
cephalosporin. The structural modification at position
3 as having a quarternized ammonium group (Fig. 1)
renders this compound a zwitterionic property which
enhances entry through outer membrane protein of
gram-negative bacilli (3). This property was proposed
to be one of the major determinant of the activity of
this compound against bacteria hyperproducing cepha-
losporinase (4). As there is increase in prevalence of
infections caused by mutants with cephalosporinase
hyperproduction, agents such as cefepime, cefpirome and
other extended-spectrum cephalosporins would be
promising agents for treating those infections, since
there was no such cephalosporins available in clinical
use at the present. We undertook susceptibility testing
of cefepime against local bacterial isolates in Bangkok,
Thailand, in comparison to third generation cephalosporins.
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Figure 1. Structure of cefepime.

MATERIALS AND METHODS

Antimicrobial agent

Cefepime was provided by Bristol Myer Squibb,
U.S.A. The compound had a potency of 870 mcg/mg
of free acid and was processed according to the

manufacturer’s direction. Ceftazidime, ceftriaxone and
cefotaxime were generous gifts from Glaxo, Roche and
Hoechst AG, respectively.

Bacteria

A total of 730 gram-positive and gram-negative
bacteria were obtained from patients hospitalized at
Siriraj Hospital, Bangkok, Thailand. These were recent
isolates and were obtained singly either as community-
acquired or nosocomial in origins.

Susceptibility testing

Susceptibility testing was performed by standard
agar dilution technic using Mueller-Hinton agar (BBL) (5).
The final inocula of approximately 10° cfu/ml were used.
These were inoculated onto agar plates using a replicator.
These were then incubated at 35°C for 18 hours. The
minimum inhibitory concentrations (MICS) were the
concentrations completely inhibited visible growth.
Control strains of S. aureus ATCC 25923, E. coli ATCC
25922 and P. aeruginosa ATCC 27853 were used.

RESULTS

Cefepime had excellent activity against most
Enterobacteriaceae with the MICy, of < 2mg/L. E. coli,
K. pneumoniae, P. mirabilis and Salmonella sp. were
highly susceptible (MIC90 of 0.062-0.5 mg/L). Enterobacter
sp. was very susceptible (MIC,, of 2 mg/L). P. aeruginosa
and A. anitratus were, however, only moderately
susceptible. Among gram-positive species, S. aureus and
S. pyogenes were susceptible while Enterococcus sp.
were resistant.

Comparing to third generation cephalosporins
namely ceftazidime, ceftriaxone and cefotaxime, cefepime
had similar activity against Enterobacteriaceae except
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for Enterobacter sp., against which cefepime was
the only agent which was active for this genus, while
all the comparative agents were not active. All agents
had similar activities against A. anitratus, while cefta-
zidime was the most active agent for P. aeruginosa.
Cefepime and cefotaxime were the most active compounds
against S. qureus where as ceftazidime was the least
active agent. All agents were very active against S. pyogenes
and all agents were not active for Enterococcus sp.
Table 1 and 2 summarize the activity of cefepime,
comparing to third generation cephalosporins against
gram-negative and gram-positive bacteria, respectively.

In vitro study of cefepime :-
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DISCUSSION

In this study, cefepime shows good to excellent
activities against Enterobacteriaceae and P. aeruginosa.
This agent was also active against S. aureus which
was not the feature of antipseudomonal third generation
cephalosporins. The pattern of local bacterial suscep-
tibility to cefepime does not differ from other studies
(1,2,6-8). Of note, only cefepime exerted good activity
against Enterobacter sp., the genera known to produce
cephalosporinase. Phelp et al found that the activity of
this compound against this species was correlated with

Table 1. Susceptibility of gram-negative bacteria to cefepime in comparison with

other cephalosporins.

Bacteria Antimicrobial MIC (mg/L)
(No. of isolates) Agents Range 50% 90%
E. coli Cefepime 0.004-1 0.062 0.125
(100) Ceftazidime 0.062-0.5 0.25 0.25
Ceftriaxone 0.004-0.5 0.062 0.125
Cefotaxime 0.031-0.5 0.062 0.125
K. pneumoniae Cefepime 0.031-4 0.031 0.5
(100) Ceftazidime 0.062-> 32 0.25 4
Ceftriaxone 0.031-> 32 0.062 2
Cefotaxime 0.031-> 32 0.062 2
Enterobacter sp. Cefepime 0.016-8 0.125 2
(80) Ceftazidime 0.062-> 32 0.25 > 32
Ceftriaxone 0.031-> 32 0.25 > 32
Cefotaxime 0.062-> 32 0.5 32
P. mirabilis Cefepime 0.031-0.062 0.062 0.062
Ceftazidime 0.062-0.25 0.125 0.125
Ceftriaxone 0.002-0.031 0.008 0.016
Cefotaxime 0.016-0.125 0.031 0.031
Salmonella sp. Cefepime 0.031-0.25 0.062 0.125
(40) Ceftazidime 0.125-1 0.25 0.5
Ceftriaxone 0.062-0.25 0.062 0.125
Cefotaxime 0.062-0.5 0.125 0.25
P. aeruginosa Cefepime 0.25-> 32 2 16
(100) Ceftazidime 0.5 -> 32 2 4
Ceftriaxone 0.25-> 32 32 > 32
Cefotaxime 0.5 -> 32 32 > 32
A. anitratus Cefepime 1-32 4 32
Ceftazidime 1-> 32 4 > 32
Ceftriaxone 2-> 32 32 > 32
Cefotaxime 2-> 32 16 > 32
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Table 2. Susceptibility of gram-positive cocci to cefepime in comparison with other

cephalosporins.
Bacteria Antimicrobial MIC (mg/L)
(No. of isolates) Agents Range 50% 90%
S. aureus Cefepime 0.25-8 4 4
(80) Ceftazidime 4-16 16 16
(methicillin Ceftriaxone 0.25-16 8 8
susceptible) Cefotaxime 0.5-4 4 4
S. pyogenes Cefepime 0.016-0.062 0.016 0.031
(40) Ceftazidime 0.031-0.25 0.125 0.25
Ceftriaxone 0.004-0.062 0.031 0.062
Cefotaxime 0.016-0.031 0.016 0.031
Enterococcus sp. Cefepime 16-> 32 32 > 32
(100) Ceftazidime 32-> 32 > 32 > 32
Ceftriaxone 16-> 32 > 32 > 32
Cefotaxime 4-> 32 > 32 > 32

its low affinity for chromosomally encoded betalacta-
mases (9). Hiraoka et al, moreover, found that the
calculated hydrolysis rate of cefepime at a very low
concentration (0.1 uM) of cephalosporinases was smaller
than those of cefotaxime and ceftazidime (10). Apart
from being a zwitterionic compound with enhances
entry into the bacterial periplasmic space (3), these
findings may also be the explanations of the susceptibility
to cefepime in the presence of cephalosporinase in
periplasmic space of some bacterial species such as
Enterobacter sp. and Citrobacter sp. while resistance
occurred with other compounds which have high affinity
to betalactamase enzymes and undergo faster rate of
hydrolysis at a very low concentration (9,10). The local
susceptibility pattern to cefepime that does not differ
from other parts of the world may be an indirect evidence
that the epidemiology of betalactamase production by
several bacterial species is not much different.
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