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Mechanisms of increased resistance to CHG and cross resistance to Colistin —

M Wand et al 2017
Increasing tolerance of hospital VRE’s to alcohols — Pidot et al 2018
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Fesst | Hey kid! Wama be 4 Superbug..”
Sick some of this info your genome...
Even Peniciﬂin wont be able o hamt you..!

It was on a short-cut through the hospital kitchens that Albert was first
approached by a member of the Antibiotic Resistance.

+ Resistance genes are transferred through out the MexA .
microbial community into clinically relevant strains & e of

If interested see: Carbapenemases: the Versatile -Lactamases_Clin Microbiol Rev. 2007 Jul;20(3):440-58. S —
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http://www.ncbi.nlm.nih.gov/pubmed/17630334

Ways in which antimicrobial resistance can arise clinically.
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. Selection of Overuse Inadequate/ Non-completion Antibiotics
What are the mEChanlsmS Of antibiotic- of antibiotics incorrect of prescribed in animal
rESi stan Ce? resistant prescribing course of feeds
bacteria treatment
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+ Intrinsic resistance \\: .‘// i poopls
Antibiotic resistance

1. Russell, A. D. Biocide use and antibiotic resistance: the relevance of laboratory findings to clinical and environmental situations. The Lancet Infectious Diseases 3,
794-803, doi:https://doi.org/10.1016/S1473-3099(03)00833-8 (2003).



3 physiological mechanisms allow bacteria to become resistant to antibiotics and disinfectants.

1. Prevention of interaction of the drug/ chemical with target.
2. Efflux of the drug/ chemical from the cell.
3. Direct destruction or modification of the drug/ chemical.

Possible 4th — Striptease? (Shedding of outer cell membrane in Gram —ve) Seen in antibiotic
resistance, not yet reported in disinfectant resistance



viral chemistries becomes even more difficult if the virus is protected by another cell wall. We

therefore currently have no way of routinely, accurately testing efficacy of disinfectants against
viruses.

In fungi, a ubiquitous resistance mechanism is the activation of membrane-associated efflux
pumps, which recognize diverse chemicals enabling multidrug resistance (MDR). Two different
drug efflux systems modulate azole resistance, the ATP-binding cassette (ABC) superfamily
and the major facilitator superfamily (MFS).
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Preservatives Antiseptics Factors EST Rate-of- In-use
Disinfectants Kill test tests
(preliminary
assessment)

Determination of antibacterial activity of biocides and antibiotics. MIC=minimum inhibitory concentrations.
MBCs=minimum bactericidal concentrations. EST=European suspension test.

* Not always entirely relevant for all Biocides (Silane versions of quaternary ammonium salts, show higher
activities in dryer conditions) — Standard EN tests were developed as “wet tests”

Russell, A. D. Biocide use and antibiotic resistance: the relevance of laboratory findings to clinical and environmental situations. The Lancet Infectious Diseases 3, 794-803,
doi:https://doi.org/10.1016/S1473-3099(03)00833-8 (2003).
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https://www.sciencedirect.com/topics/medicine-and-dentistry/antibacterial-activity
https://www.sciencedirect.com/topics/medicine-and-dentistry/biocide

Culture — 35% (average) of available bacteria grow. Impossible to count millions of individual
bacteria. Human error (technically difficult to get a standard result). Difficult to grow when low
number are present. False negatives (wrong media, low numbers present). Good for identifying
species. Slow results.

PCR — 70% (average) available microorganisms can be identified. Specialist equipment not
available everywhere. Expensive to purchase and non specific broad spectrum tests are
expensive. False negatives. Good for identifying species. Faster results.

Metabolic (BSRMA) — 99%+ accurate, low to high numbers. Good for identifying total numbers of
live bacteria but not species. Fast results in 3 - 5 mins




The graph shows the difference in bacterial colony counts using a
standard culture media in an NHS laboratory versus the latest
rapid metabolic assay test kit. The tests were undertaken in an
NHS Hospital orthopaedic operating theatre after an annual high

level disinfection team had completed their work.
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UVC (NP 0)

P = Persistent

NP = Not persistent

LP = Limited persistence

+ = Low number of resistant bacteria

++ = Multiple resistant bacteria

+++ = Large numbers of resistant bacteria

* Does not apply to 5" Generation SiQuats which are (P 0)



skin, leads to no new investment in new disinfectants/
sanitisers.

Until we develop new tests, it is unlikely there will be

much more development of disinfectants and skin
sanitisers.
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