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From its discovery by Alexander Fleming, 
through its isolation from mould by Florey 
and Chain, to its clinical application by Charles 
Fletcher at a hospital in Oxford, penicillin 
initiated the era of a great medical advance – 
the time of antibiotics. 

Various antibiotics with different modes of 
action have been discovered during the last 
century. However, the use of each new antibiotic 
is unfortunately followed by the development 
of antibiotic resistance, as the rapid evolution 
of microbes introduces new mechanisms for 
evading the activity of antibacterial agents. 

Bacterial antibiotic resistance represents the 
evolutionary process as a response to treatment: 
strains selectively evolve for their capacity to 
survive high antibiotic doses. This extrinsic 
selective pressure, alongside mutation and 
horizontal gene transfer, enhances the natural 
capacity of bacteria to develop resistance to 
antibiotics. 

Horizontal gene transfer fuels the spread of 
resistance throughout diverse bacterial species. 
Many of the antibiotic resistance genes are 
carried on plasmids which act as vectors in 
transferring and accumulating these traits.  
Plasmid-mediated resistance can be difficult 
to detect phenotypically in comparison to the 
resistance encoded by chromosomes. 

Increasing antibiotic resistance, together with 
slow progress in the development of new 
antibiotics, could now develop into a major 
global threat to public health. In order to 
maintain the usefulness of antimicrobials, there 
is an urgent need to identify new platforms for 
resistance detection and develop novel antibiotic 
therapies to circumvent this.

One of the most closely monitored phenotypes 
is resistance to β-lactams. A class of β-lactam 
antibiotics consists of all broad-spectrum 
antibiotic agents that contain a β-lactam 
ring in their molecular structures, i.e. 
penicillins, cephalosporins, monobactams and 
carbapenems. Bacteria can develop resistance 
to β-lactam antibiotics by synthesizing a 
β-lactamase, an enzyme that attacks the 
β-lactam ring. Importantly, this mode of action 
renders the β-lactam antibiotics ineffective for 
treatment of clinically-significant Gram-negative 
bacterial infections. 

Most prevalent Gram-negative β-lactamase 
genes include carbapenamases, extended-
spectrum beta-lactamases (ESBL) and plasmid-
mediated ampCs. AmpC β-lactamases are 
chromosomally encoded in many bacterial 
species. 

Their overexpression can lead to resistance to 
most β-lactam antibiotics, causing therapeutic 
failure. Transmissible plasmids with acquired 
genes for AmpC β-lactamases often cause 
increased β-lactamase production and can 
appear in organisms lacking or having low-
level expression of a chromosomal ampC 
gene. Resistance due to plasmid-mediated 
AmpC enzymes can be broad in spectrum and 
often hard to detect. Since Gram-negative 
organisms producing multiple or plasmid-
mediated β-lactamases are difficult to identify 
phenotypically, more specific detection methods 
are essential for the identification of clinically 
important β-lactamases and selection of the 
appropriate antibiotic therapy. Detection 
and genetic identification of both plasmid-
mediated and chromosomally expressed 
AmpC β-lactamases are crucial for better 
understanding of these resistance mechanisms 
and, consequently, for active surveillance and 
infection control.

To aid rapid and accurate identification of 
resistance to β-lactams, Streck 
has developed two multiplex 
real-time PCR kits that target 
a comprehensive list of 
β-lactamase genes found in 
Gram-negative organisms.  
The antibiotic resistance 
monitoring and detection (ARM-D) kits can 
quickly detect more than 450 β-lactamase gene 
variants.

The ARM-D® Kit, β-Lactamase detects 
nine different carbapenemases, ESBLs and 
plasmid-mediated ampC gene families. The 
ARM-D® Kit, ampC kit targets six plasmid-
mediated ampC resistance gene families and 
can differentiate plasmid-mediated ampC 
β-lactamase resistance from chromosomal 
resistance. 

These genotypic detection methods identify 
the most prevalent types of β-lactamase-
based antibiotic resistance and complement 
phenotypic methods for the detection of multi-
drug resistant organisms. They can be used 
with standard susceptibility tests to improve 
surveillance and epidemiologic 

tracking, for improved infection control and 
increased effectiveness of antibiotic stewardship 
programs.

For years we have benefitted from successful 
antibiotic treatment not only due to Fleming’s 
great breakthrough discovery but also the 
ongoing efforts of scientists in developing new 
antimicrobials and platforms for detecting 
antimicrobial resistance. Unfortunately, the 
world is now facing a crisis of increasing 
antimicrobial resistance to antibiotics. We 
can only hope that the efforts of medical 
professionals in working towards antimicrobial 
stewardship and increasing public awareness 
of the issue together with continuous scientific 
progress will slow down, and maybe even stop, 
our friend from turning into a foe that threatens 
the future of global health.

To find out more about the Streck 
Arm-D Kits please visit www.alphalabs.
co.uk/Arm-D or contact marketing@
alphalabs.co.uk
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