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Abstract

Objective: In the present investigation, MPC of
Sulbactomax was compared with
ceftriaxone+sulbactam and ceftriaxone against ESBL
producing Pseudomonas aeruginosa, Acinetobacter
baumannii, Klebsiella pneumoniae, Proteus vulgaris,
Escherichia coli and Citrobacter braaksii.

Methods:The MPC of each antibacterial agent was
determined using agar dilution method with a final
inoculum size of 10° CFU/ml of each organism.

Result: The Sulbactomax MPC for ESBL organisms was
in the range from 32 to 128 pg/ml and for
ceftriaxone+sulbactam and ceftriaxone, it ranged from
>256 and >512, respectively. The results suggest that
Sulbactomax is highly efficacious in-vitro against
selected ESBL producing organisms with lower MPC
values, when compared with the ceftriaxone+sulbactam
and ceftriaxone.

Conclusion: Sulbactomax is one of the best choice to
treat the infections caused by the above said ESBL
producing micro-organisms, indicating to be effective in
the prevention of disease caused by these ESBL

organisms.
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INTRODUCTION
Ceftriaxone is a broad spectrum third generation
cephalosporin. It has activity against gram- negative

as well as gram-positive organisms.12 Widespread
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use of third generation cephalosporins causes of the
mutations in enzymes TEM-1, TEM-2 and SHV-I that
has led to the emergence of the ESBLs (extended
spectrum beta-lactamases).34 In recent years there
has been an increase in incidence and prevalence of
ESBL producing microbial diseases. The worldwide
prevalence of ESBL producing organisms varies from
<1% to 74%.567 ESBLs are more prevalent in
outbreaks of infections caused by ESBL producing
strains.8
Beta-lactamase producing organisms
resistant to various beta-lactams, extended-spectrum
cephalosporins, and even carbapenems are rising.?
This emergence and spread of resistance is also
threatening to create species resistant to all currently
of K.

pnenumoniae infections and 31% of Enterobacter

available agents. Approximately 20%
species infections in intensive care unit in the United
States now involve strains that are not susceptible to
3rd-generation cephalosporins.’ To overcome the
problem of increasing antimicrobial resistance
against ESBL producing organisms, one of the most
promising methods is the development of new
combinations to be effective against different ESBL
producing organisms. A new combination of
ceftriaxone and sulbactam with VRP1034 (EDTA)
(Sulbactomax, by Venus Remedies Limited) is one
such example.

Mutant prevention concentration (MPC) is a
novel concept that has been employed in the
evaluation of an antibiotic’s ability to minimize or
limit the development of resistant organisms 12, The
MPC has been defined as the MIC of the least
susceptible single-step mutant. By definition, cell
growth in the presence of antibiotic concentrations
greater than the MPC requires an organism to have
developed two or more resistance-causing
spontaneous chromosomal point mutations!®12,

Antibiotic activity can be measured in
various ways. For susceptible organisms, activity is

usually measured in terms of the minimum

inhibitory concentration (MIC), the concentration of
drug that prevents growth when 105 to 109 cells are
used. But for resistant organisms, activity is
measured in terms of mutant prevention
concentration (MPC), the concentration of drug that
prevents growth when at least 101 cells are applied to
agar plates. Experimentally, MPC has been taken as
the drug concentration that allows no mutant to be
recovered from a susceptible population of more than
1010 cells.13.14

MPC studies

fluoroquinolones,

have been reported for

aminoglycosides, beta-lactam
antibiotics including penicillins, cephalosporins and
carbepenemsetc on ESBL producing A. baumannii,
Citrobacter freundii, Enterobacter cloacae, E. coli,
Pseudomonas

K.  pneumoniae, aeruginosa,

Staphylococcus aureus and Stenotrophomonas

maltophilia.’51617  In view of increasing rates of
resistance, MPC data may be expected to provide
information  other than that from MIC
determinations or the values of
pharmacokinetic/pharmacodynamic parameters on
the antibacterial activities of antibacterial agents. To
help halt further selection of resistant mutants, we
have defined a drug concentration threshold above
which bacterial cells require the presence of two or
growth. The

simultaneous occurrence of multiple mutations is a

more resistance mutations for
rare event relative to the number of cells present
during infection; consequently, administration of
antibiotic above the concentration threshold, which
we call the mutant prevention concentration (MPC),
should severely restrict selection of resistant mutants.

As far as we know, no MPC studies have been
reportedon combination of beta-lactams antibiotics
with beta lactamase inhibitors. Therefore, in the
current study, effect of addition of beta lactamase
inhibitor to cephalosporin antibiotic on MPC
valueshas been studied. Also, we studied the effect of
addition

of VRP 1034 in combination of

cephalosporin and beta-lactamase inhibitor on MPC
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of ESBL producing P.aeruginosa, A. Baumannii, K.

pneumonia, P.vulgaris, E. coli, and C.braakii.

MATERIALS AND METHODS

Bacterial strains

Following ESBL strains obtained from Post Graduate
Institute of Medical Sciences, Lucknow, were used
for this study- P. aeruginosa, A. baumannii, K.
Pneumoniae, P. Vulgaris, E. coli and C. Braakii. All
of the bacterial strains were obtained from clinical
settings.

Antibiotics

Sulbactomax (ceftriaxone+sulbactam+EDTA), and
ceftriaxone (Rocephin) used in the study were
GmbH,

Germany and ceftriaxone+sulbactam (Oframax forte

provided by Sponsor Venus Pharma
) was procured from Indian market on behalf of
sponsor for the study.

Measurement of MPC

MPC was determined as described earlier with slight
modifications.’4 Each strain was inoculated on
SCDA
incubated at 37°C overnight. 3 to 5 colony of each

(Soyabean casein digest agar) plate and

bacterial strain were collected from these plates,
transferred to 50 ml SCDM (Soyabean casein digest
medium) broth and incubated at 37°C overnight and
bacterial cells were collected by centrifugation at 4°C.
The cells were washed three times with broth
medium and re-suspended in a small amount of
broth, resulting in bacterial concentrations of about
10 CFU/ml. 100-ul aliquots of suspension were
plated onto an M-H (Mueller hinton) plate
containing various concentrations of antibiotics.
MPCs were determined to be the lowest antibacterial
concentrations that completely inhibited bacterial

growth after incubation at 37°C for 72 h.

RESULTS

To assess the potency of Sulbactomax,
ceftriaxone+sulbactam and ceftriaxone against ESBL

producing organisms, we measured MPC against

various ESBL producing organisms. The MPC for
Sulbactomax ranged from 32 to 128 pug/ml and for
ceftriaxone+sulbactam and ceftriaxone, it ranged
from >256 and >512, respectively. Thus, the values of
Sulbactomax MPC are several folds less than
ceftriaxone combined with sulbactam and ceftriaxone
alone against different ESBL producing organisms

used in the study.

DISCUSSION
Antimicrobial resistance has become a major health
problem worldwide, affecting every country to some
extent. The rate at which resistance is increasing
among microbial populations is often driven by the
overuse of antimicrobial agents in many clinical
settings. Differences in susceptibility to antibiotics by
microorganisms has become a major factor in drug
choice and success of treatment. Great concerns have
been raised regarding emerging antimicrobial
resistance among bacteria that may result in
unpredictable antimicrobial susceptibility and failure
of therapy. 18.19.20
Cephalosporins have  significant and
potential advantages over other broad-spectrum non-
traditional beta lactam antibiotics.212223 However,
some cephalosporins seem to have low affinity for
major chromosomally mediated, beta lactamases and
thus are less affected by the B-lactamase producing
organisms. ESBL producing organisms are a major
problem in the area of infectious disease. The
resistance by members of the enterobacteriaceae,
especially E. coli, Klebsiella and Salmonella species
have been increasing globally, such resistance has
often been derived from TEM and SHV enzymes by
mutation.242526 A combination of B-lactam and B-
lactamase inhibitor has shown better bactericidal
activities against ESBL organisms.2” As antimicrobial
resistance increases worldwide, there is a great need
to develop methods to limit its further spread. The

MPC is a concept that has been developed in the hope
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of altering dosing regimes such that the growth of
resistant organisms could be curtailed.

Concerning the susceptibility to
antimicrobial agents all five isolates were found to be
(MPC

ceftriaxone+sulbactam (MPC >256) in current study.

resistant to ceftriaxone >512) and

There have been reports of cephalosporins and

quinolones susceptibilities of ESBL producing
organisms in Latin America declining from 2002 to
2008.286 In another report, third-generation
cephalosporins are poor choices for the treatment of
serious infections due to ESBL-producing
organisms.’® In contrast, all five isolates were
susceptible to Sulbactomax (32 to 128 upg/ml)in
current study. It has also been reported that the
ESBL producing organisms are found to be sensitive
to the beta-lactam and beta lactamase inhibitor
combinations.” In this study, Sulbactomax proved to
be highly active against selected ESBL producing
organisms and it can be used in the infections caused
by ESBL organisms. It has been suggested that when
infections are caused by these ESBL producing
organisms, Sulbactomax can be dosed in such a
concentration so that the relevant concentration
(above MPC) can be maintained at the site of
infection. MPC values, when considered with drug
pharmacology, may allow prediction on the
probability of resistance selection when bacteria are
exposed to antimicrobial agents during therapy for
infectious diseases. The above findings suggest that
Sulbactomax is more effective as compared to
ceftriaxone+sulbactam and ceftriaxone used alone
due to presence of VRP1034. VRP 1034 possess
chelating activity that might be one of the
components interfering with DNA trascription or
Plasmid transfer processes29. However, a detailed
study is required to confirm the facts. The scope of
current study was limited to comparative observation

of MPC only.

The MPC concept can only be applied to situations in
which the evaluated resistance mechanisms are the
same as those observed in the clinical setting. Only
then may the MPC be a tool by which the

development of resistant organisms can be limited.
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Table 1: Comparative MPC values of various ESBL
producing organisms against Sulbactomax,
ceftriaxone+sulbactam, ceftriaxone

Name of ESBL MPC ( pug/ml)

Miggg;g;g?sm Sulbactomax Eesfltlrli?i‘({:?:ilri Ceftriaxone

P. aeruginosa 128 >256 >512

A. baumannii 128 >256 >512

K. pneumoniae 128 >256 >512

P. vulgaris 32 >256 >512

E. coli 128 >256 >512

C. braakii 64 >256 >512
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