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Multi-drug resistance is a clear danger. 

 

Alexander Fleming, father of penicillin, predicted the issue back in 1945: “There is the danger, 

that the ignorant man may easily underdose himself and by exposing his microbes to the non-

lethal quantities of the drug make them resistant.” 

 

Dr. Margaret Chan, Director General of WHO, said in Copenhagen in 2012: 

● Things as common as strep throat or a child’s scratched knee could once again become 
lethal, because we are losing our first-line antimicrobials.  

● A post antibiotic era means, in effect, an END to modern medicine as we know it. 
● It has been estimated that current antibiotics may become useless within 20 years. 

 

 

We eat approximately 42 million chickens per week in the UK – they ALL take antibiotics. We 

have them coursing through our bodies constantly. They have LARGE doses of antibiotics in 

them. 

Examples of current drug resistance issues: 

● A penicillin resistant gonorrheoa has developed (sexual health problem – it’s called 
super-gonorrheoa) 

● MRSA-incidence is reducing but still a problem 
● Vancomycin resistant enterococci (VRE)-continued problems 
● There has developed a multi-drug resistant tuberculosis – treatment used to be 3 

months and is NOW 2 YEARS 
● There is an increasing resistance of Gram negative organisms 
● Anti-viral resistance – influenza – there are huge issues for immunocompromised 

patients 
 

 



 

Gram-negatives 

We start with first line antimicrobials and the drug of choice for a particular pathogen. When 

resistance develops, we introduce a new drug. We see the pathogen start to develop resistance 

within 5 years, and within 10-15 years, we see it predominating in that organism. The organisms 

are not stupid. 

 

Organisms develop enzymes to break down the antibiotic. Some Gram-negative organisms 

produce penicillinase, a betalactamase which breaks down the betalactam ring found in 

betalactam antibiotics (e.g. ampicillin). 

Gram-negative timeline: 

 Penicillinase identified in the laboratory, 1940 
 

 Penicillin entered clinical use 

 

 Penicillinase quickly spread in clinical isolates 
 

 Broad-spectrum antibiotics became available in 1950-60’s 

 

 Beta-lactamases with increasing spectrum 1950-1970 
 

 Cephalosporins became available in the 1970’s 

 

 Extended spectrum beta-lactamases, ESBLs, identified 1980-1990  
o (TEM, SHV, CTX-M, OXA, AmpC) 

  Carbapenems became available 1985 

 

 1996 (2003 EU)  carbapenemases  identified  
o (KPC, VIM, OXA, NDM-1) 

 

 2009-  carbapenem-non-susceptible Enterobacteriaceae (CSNEs)   
 

 

Every time we bring in a new compound, the microorganisms morph. 

 

We’ve been using antibiotics for 70 years, and they’re becoming less and less effective. How 

much longer are they going to be effective? 

 

 



 

 

Additionally, for the last 25 years, we’ve had an antibiotic void – no new classes (structures) of 

antibiotics. 

 

What are we doing about this? 

 

The Antimicrobial Resistance Strategy 

Program running from 21013-2018 with 3 major aims: 

1. Improve knowledge and understanding of antimicrobial resistance 
2. Conserve and steward the effectiveness of existing treatments (as a doctor, you used to 

prescribe penicillin left and right, but NOW, you have to PROVE the person has an 
infection prior to the prescription, in order to lessen use) 

3. Stimulate the development of new antibiotics, diagnostics and novel therapies 
 

Economist Jim O’Neill was commissioned by the Prime Minister of the UK in July 2014 to review 

and make recommendations on a package of actions that should be agreed internationally to 

tackle antimicrobial resistance. https://amr-review.org/  

 

Significant research being funded: 

● In the UK, £275 million spent on research in this area since 2007,  
● MRC committed £28.5 million to improve our understanding of resistance 
● UK research councils are stimulating research across all areas impacted by antimicrobial 

resistance - https://www.gov.uk/government/collections/antimicrobial-resistance-amr-
information-and-resources  

● AMR – Longitude prize £10m - https://longitudeprize.org/   
 

it’s an open prize for anyone and they decide on a theme. This year the theme is antimicrobial 

resistance. It’s a huge prize and groups of microbiologists are working toward winning it. The 

microbiologists are trying to arrive at a point of care diagnosis of infection, in order to reduce 

the waste of prescribing antibiotics when it’s not needed. 

 

Biofilms in Chronic Infections and Antimicrobial Resistance 

Biofilms can appear on: 

● Oral infections 
● Catheter infections 
● Chronic wound infections 
● Ventilators 
● Plastic devices 
● Cleaning hospital equipment 

https://amr-review.org/
https://www.gov.uk/government/collections/antimicrobial-resistance-amr-information-and-resources
https://www.gov.uk/government/collections/antimicrobial-resistance-amr-information-and-resources
https://longitudeprize.org/


 

 

Biofilms increase the resistance and hardiness of the organisms within. How does a biofilm 

develop? 

● Organism sticking to a surface 
● Organism multiplies 
● Other microorganisms stick to THAT 
● They start to excrete a glue-like substance 
● In chronic wounds, multiple species – up to 20 species – living together in the biofilm 

 

Biofilms are present in 80% of chronic wounds - even if you can’t see it. Anything you do with 

chronic wounds – think about the biofilm! Consider biofilm formation, disruption and removal. 

 

How to address biofilms 

Plaque is an example of a mature biofilm. To attack biofilms, you need the mentality of cleaning 

your teeth: 

1. Cleansing: remove debris 
2. Debridement: remove sloth (ultrasonics, maggots – there are a number of methods) 
3. Use topical antimicrobial agents to clean the wound and disrupt the biofilm, like new 

smart dressings, AND use barrier dressing to prevent further contamination 

Systemic treatments and use of antibiotics 

● Antibiotic stewardship policies present in healthcare trusts should be adhered to 
wherever possible 

● Use empirical broad spectrum antibiotics then switch to narrow spectrum targeted 
treatment when there is a result available from the laboratory 

● Systemic antibiotics are essential, especially if the patient has signs of sepsis 
● Stop the use of topical antibiotics in acute and chronic wounds unless there is a valid 

reason (perhaps dermatological) 

Future of dealing with antibiotic resistance 

● We need well designed studies that evaluate current clinical practice and infection 
prevention and control 

● Acceptance of novel therapies as alternatives to antibiotics 
● Better routes through procurement for novel alternative antimicrobials within the 

healthcare systems 
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