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INTRODUCTION

Cj}ecause of the widespread use of antimicrobial drugs over
several decades, antimicrobial resistance has become a
serious global threat to the public health. Multidrug-resistant
(MDR) bacteria have emerged as major pathogens causing
serious infections in hospitalized patients, especially in
critically ill patients (Kim et al., 2016).

Infections caused by multidrug-resistant Enterobacteriaceae
are associated with increased morbidity and mortality compared
to infections caused by their susceptible counterparts. This is
may be due to delay in providing active therapy, and also some
alternative drugs are not as effective as first-line antibiotics
(Rottier et al., 2012).

As the prevalence of infections caused by MDR bacteria
continues to increase, demand for combination antimicrobial
therapies is growing rapidly since the development of new
antimicrobial drugs cannot overcome the occurrence of
antimicrobial resistance (Kim et al., 2016).

The advantages of antimicrobial combination over
monotherapy include a broader antibacterial spectrum,
synergistic effects, and reduced risk for emerging resistance
during  therapy. = Combination = between  synergistic
antimicrobials enhance their antibacterial effects against
multidrug-resistant strains (Tangden, 2014).
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A number of methods have been used to study the in-
vitro synergy between antibiotics with the checker board
titration and time-kill curve methods being the most widely
described. Although the checkerboard titration method is a
relatively easy test to perform, it only measures the inhibitory
activity. On the other hand, the time-kill method of synergy
testing assesses bactericidal activity but is time-consuming and
labor-intensive (White et al., 1996).

The E-test is characterized by its simplicity compared to
the above time kill or checkerboard assays, making it easy for
routine use in a diagnostic laboratory, providing the clinician
with rapid valuable information when critical decisions are
needed (Arezzo et al., 2016).
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AIM OF THE WORK

he aim of the present thesis is to determine the prevalence
6of multi-drug resistance (MDR) among Enterobacteriacae
and to compare between the E-test and the checkerboard
titration method as rapid in-vitro diagnostic tests that can help
to determine the synergy between selected antimicrobial
combinations thought to be active against multi-drug resistant
Enterobacteriacae.
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Chapter 1
ANTIMICROBIAL RESISTANCE

he development of antimicrobial resistance among gram-
@negative pathogens has been progressive and relentless.
Pathogens of particular concern include extended-spectrum [-
lactamase (ESBL) — producing Enterobacteriaceae, and
carbapenem-resistant Enterobacteriaceae (CRE). Classic agents
used to treat these pathogens have become outdated. Moreover, of
the few new drugs available, many have already become targets
for bacterial resistance (Kanj and Kanafani, 2011).

Mechanisms of Acquired Antimicrobial Resistance:

The evolution of resistant strains is a natural phenomenon
that occurs through selection pressure on the micro organism
population from the antibiotic (Figure 1) (Chellat et al., 2016).

* How Antibiotic Resistance Happens

1 ; !
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A few are drug resistant. bacteria causing the illness, | bacteria are now allowed to
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infection.
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Figure (1): Evolution of antimicrobial resistance (Chellat et al., 2016).
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