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Abstrac 

Beta-lactamase production is one of the major mechanisms of resistance amongst bacteria especially 
the enteric bacilli. The purpose of this study is to assess the in-vitro activity of Sulperazon, a 
combination of cefoperazone and an irreversible beta-lactamase inhibitor, sulbactam, against the 
cefoperazone,resistant isolates of aerobic gram-negative bacilli. A total of 92 such strains were 
tested. It was found that at a concentration of 18mgIl of sulbactam added to cefoperazone 82% of 
Klebsiella spp, 100% of E.coli, 100% of Enterobacter spp, 33% of Pseudomonas aeruginosa, 67% 
of Pseudomonas spp and 62% of Acinetobacter spp that were resistant to cefoperazone alone were 
susceptible to the combination. Hence it is concluded that the addition of sulbactam to cefoperazone 
does expand the spectrum of the in-vitro activity of cefoperazone. 
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Sulperazon is a combination of a cephem, 
cefoperazone and an irreversible beta-lactamase 
inhibitor, sulbactam. Generally cefoperazone is 
relatively stable to staphylococcal beta- 
lactamases and to most chromosomally mediated 
beta-lactamases from gram-negative bacilli, 
though it can be hydrolysed by some plasmid 
mediated beta-lactamases that may be produced 
by members of the family Enterobacteria~eae.'.~,~ 
The addition of sulbactam can expand the 
antibacterial spectrum of cefoperazone by 
binding irreversibly to the beta-lactamases 
produced by the resistant 

There is a significant number of 
cephalosporin-resistant aerobic gram negative 
bacilli being isolated in Malaysian hospitals. A 
recent survey of six Malaysian general hospitals 
showed that cefoperazone resistance in Klebsiella 
spp, E. coli and Pseudonzonas aeruginosa was 
12.8%, 8.0% and 13.6% re~pectively.~ The 
purpose of this study is to assess the in-vitro 
activity of Sulperazon against cefoperazone- 
resistant isolates of aerobic gram-negative bacilli 
obtained from clinical specimens at General 
Hospital Kuala Lumpur. 

MATERIALS AND METHODS 

clinical specimens received from patients at the 
General Hospital Kuala Lumpur between January 
to June 1994. Repeated isolates of the same 
species from the same patient were excluded. 
No attempt was made to type the strains thus the 
possibility of the same strain from different 
patients being tested cannot be excluded. The 
routine antibiograms were not used to try to 
differentiate between strains since only a limited 
number of antibiotics were tested for. The 
Enterobacteriaceae strains were identified by 
routine biochemical tests including colonial 
morphology, the IMViC tests, urease, motility 
and a short set of sugars. The non-fermenters 
were identified using the API 20NE (API System 
S. A., Montalieu Vercieu, France). The numbers 
of each species or genus tested and the types of 
clinical specimens from which they were isolated 
are shown in Table 1. An agar dilution method 
was used to determine the minimum inhibitory 
concentrations of these isolates to combinations 
of cefoperazone and sulbactam. A checkerboard 
titration of cefoperazone (0.5mg/l to 256mg/l) 
and sulbactam (0.5mgll to 32mgll) was 
performed. The antibiotic powders were gifts 
from Pfizer (Malaysia) Sdn Bhd. The test 
medium used was Diagnostic Sensitivity Test 
Agar (Oxoid) for all-strains except for P. 
aeru,qinosa where Mueller-Hinton agar (BBL) - 

A total of 92 cefoperazone-resistant was used. Overnight broth cultures of the test 
(MIC>32mg/l) isolates comprising mainly organisms were diluted a hundred fold to serve 
Enterobacteriaceae, Xcinetobacter and as the inocula and plates were inoculated using 
Pseudomonas aeruginosa were obtained from a Denley multipoint inoculator. Each inoculating 
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TABLE 1: No. of bacterial strains and source of isolates tested 

Specimens Pus Sputum Blood Urine Other High Total 
body vaginal 
fluid swab 

Klebsiella spp 19 4 3 16 l 1 44 

Escherichia coli 5 0 0 3 0 0 8 

Enterobacter spp 4 0 1 0 0 0 5 
Acinetobacter spp 13 3 0 2 3 0 2 1 

Pseudomonas aerciginosa 3 1 0 3- 0 0 6 

Pseudornonas spp 0 0 1 2 ' 0 0 3 

Miscellaneous 2 0 0 2 1 0 5 

Total 46 8 5 27 5 I 92 

pin delivered approximately 1.5 microlitres of minimum inhibitory concentration (MIC) was 
the inoculum or approximately 1O4 colony- defined as the concentration of the antibiotic 
forming units. The control organisms used to combination that inhibited all visible growth on 
monitor cefoperazone concentrations were E. the plate. 
coli NCTC 10418 and P. aeruginosa NCTC 
10662. Unfortunately the control to monitor the WWJLTS 
sulbactam activity alone was not included in this The geometric mean MIC of cefoperazone in 
study. combination with the various concentrations of 

After inoculation the plates were incubated at sulbactam of the different groups of bacteria are 
370C for l* hours before being read shown in Fig. l. Synergistic action was seen in 
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FIG. 1: Geometric mean MIC of cefoperazone combined with sulbactam for gram-negative bacili 
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CEFOPERAZONE-SULBACTAM ACTIVITY 

TABLE 2: Percentage of strains with MIC of cefoperazone < 16mgIl in the presence 
of sulbactam 

Isolates No. resistant to Percentage of strain with MIC 
cefoperazone of cefoperazone <l 6mgll 

(MIC > 32mgll) 
Sulbactam (mgll) 

Klebsiella spp 44 55 6 1 82 89 ND 

E. coli 8 75 100 100 100 ND 

Enterobacter spp 5 80 100 100 100 ND 

Acinetobacter spp 2 1 3 3 48 62 71 90 

PS. aeruginosa 6 0 0 33 33 ND 

Pseudomonas spp 3 33 33 67 67 ND 

Miscellaneous* 5 80 100 100 100 ND 

ND = not done; * = Proteus spp. (l), Morganella morganii (1); Citrobacter spp (3) 

the Enterobacteriaceae group but was not 
evident amongst Pseudomonas aeruginosa and 
Pseudomonas spp.  The activity against 
Acinetobacter was mainly due to the sulbactam 
alone. 

Table 2 shows the percentage of the 
cefoperazone-resistant strains where the MIC 
for cefoperazone was reduced to 16mgll or less 
in the presence of 2,4,8 and 16mg/l of sulbactam. 
At a concentration of I 8mg/l of sulbactam 
added to cefoperazone, 82% of Klebsiella spp, 
100% of E. coli, 100% of Enterobacter spp, 
33% of Pseudomonas aeruginosa, 67% of 
Pseudomonas spp and 62% of Acinetobacter 
spp that were resistant to cefoperazone alone, 
were susceptible to the combination. 

DISCUSSION 

The production of beta-lactamase enzyme is one 
of the major mechanisms of resistance amongst 
bacteria especially the enteric ba~ i l l i . ~  In a local 
study on antimicrobial resistance pattern of 
bacteria isolated from patients seen by private 
practitioners, almost half of the isolates tested 
produced beta-lactamases6 In order to restore 
and broaden the spectrum of activity of the beta- 
lactam antibiotics, beta-lactamase inhibitors like 
clavulanic acid, sulbactam and tazobactam have 
been added to amoxycillin, ampicillin and 

The results were comparable to other studies, 
whereby sulbactam restored the activity of 
cefoperazone to the Enteroba~teriaceae~~.~.~. The 
activity against the pseudomonads was not as 
good, probably because the beta-lactamases 
produced by these stains were not susceptible to 
sulbactam or another mechanism of resistance 
was involved here. Acinetobacter spp as a 
group is intrinsically resistant to many 
antimicrobials and is becoming an important 
nosocomial pathogen world-wide. In this study, 
at a MIC of 8mgP of sulbactam, 71% of the 
cefoperazone-resistant Acinetobacter species 
strains were susceptible to the combination, this 
is due to the in-vitro intrinsic activity of 
sulbactam against Acinetobacter species as 
demonstrated in other s t ud i e~ .~ . ' ~  

No attempt was made in this study to define 
the type of-beta-lactamases produced by the 
organism nor the actual prevalence of 
cefoperazone resistant strains during the study 
period. However, this study has demonstrated 
the in-vitro synergistic effect of sulbactam and 
cefoperazone amongst cefoperazone resistant 
gram negative bacilli and with the increasing 
emergence of cephalosporin-resistant aerobic 
gram-negative bacilli in hospitals, there is a 
place for the introduction of such combinations 
in clinical practice. 
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