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Problems in using antibiotics. 

 

 Side effects. 

 Changes microbiome. 

 Superinfection. 

 Promote cross infection. 

 Bacterial resistance. 

 

 Must balance risk and benefit. 

 







Evidence: Antibiotic use and 

Clostridium difficile vary by area 

PHE surveillance data, Susan Hopkins 2014. 



"In such cases, the thoughtless person playing with penicillin is 

morally responsible for the death of the man who finally succumbs 

to infection with the penicillin-resistant organism. I hope this evil 

can be averted.“ Sir Alexander Fleming - 1945 

Overuse Them, and 

Lose Them  











Evidence:  
Does our antibiotic use increase resistance? 

Longer duration and multiple courses 

associated with greater resistance 

Costelloe C et al. BMJ 2010;340:bmj.c2096 

Antibiotic in last 6 months Increased risk (Odds Ratio) 

Antibiotic use  

increases SUSCEPTIBILITY 

Antibiotic use       

increases RESISTANCE 

Steinke  Any antibiotic 1.36 

Donnan Trimethoprim 1.67 

Steinke Trimethoprim 3.95 

Hillier Amoxicillin 1.83 

Donnan Any antibiotic 1.65 

Hillier Trimethoprim 2.57 

Metlay Sulpha / trim 4.10 

Pooled results 14,348 pts 2.18 

Costelloe: Examined previous antibiotic use and subsequent  resistance  

5 studies of UTI with 14,348 patients in general practice 

0.6 1 5 

This Forest plots shows individual study and pooled odds ratio of increased risk 



Evidence: Risk of resistance persists for at least 

12 months after your prescribing 

Increased risk of  

resistant organism 

Antibiotic  in past  

2 months 

Antibiotic in past  

12 months 

UTI  

5 studies: n = 14,348  2.5 times 1.33 times 

RTI 

7 studies: n = 2,605  2.4 times 2.4 times A meta analysis of English Primary Care 

Costello et al. BMJ. (2010) 340:c2096. 







E. coli – ESPAUR 2018 Blood Cultures 





E coli resistant to 3rd gen cephalosporins from 

blood cultures - ESBLs 

  









Carbapenem resistant Klebsiella 

from blood cultures 

 



Figure 2.4 Number of confirmed CPE isolates referred to PHE’s 

AMRHAI Reference Unit, 2008 – 2017  







 

PHE Fingertips 11/10/2019 



Vale of York Antibiotic Prescribing 

PHE Fingertips 11/10/2019 



 

Vale of York Antibiotic Prescribing 

PHE Fingertips 11/10/2019 



Antibiotic resistance data from E.coli in blood cultures 2004 

– 2013 

Prescribing: As ciprofloxacin & cephalosporin 

use has decreased so has resistance 

Ciprofloxacin 

Cephalosporin % blood culture 

isolates resistant 

Livermore et al Lancet Infectious Diseases 2013 





Strategies to improve use 

 Better diagnosis – reduce uncertainty 

 Appropriate use of Microbiology Lab 

 Clinical scoring systems – eg centor 

 POCT – eg CRP testing, pH test vaginal 

secretions 

 Follow evidence based guidance – NY 

policy, NICE 

 Delayed prescriptions/stop orders 

 Improved patient education 

 



Effective use of microbiology 

laboratory 
 Only send samples which will influence 

management 

 Obtain good quality samples before 
antibiotic therapy 

 Provide clear clinical details 

 Ensure samples transported promptly to lab 

 Await culture results whenever possible 

 Phone lab for interim results if patient 
deteriorates 

 

 



Rejection of samples 

 Must meet Minimum labelling standards 

 Inadequate sample volume for test 

 Wrong container used 

 Clinical criteria for testing not indicated e.g. 

urinary antigen testing and CURB65 score 



Poor quality sampling 

 
 Sampling in absence of signs and symptoms of 

infection 

 Swabs when pus or fluid available 

 Sampling after starting antibiotics 

 Leg ulcer swabs  

 Multiple swabs from different parts of a wound 

 Mucoid/salivary sputum samples 

 Duplication of  samples  

  

Leads to unneeded antibiotic therapy 



Urine sampling 

 Bacteriuria vs infection 

 Detect bacteriuria in young children, 

pregnancy, pre-op 

 Dip stick alone should not guide testing and 

therapy 

 Catheter samples of limited use 





Prevalence of Asymptomatic 

Bacteriuria  
 Age (years)       Women  Men 

 20             1%   1% 

 70        20%   15% 

 >70 + long-term care  50%  40% 

 Spinal cord injury   50%  50% 
 (with intermittent catheterization)      

   Chronic urinary catheter    100%      100% 

   Ileal loop conduit   100%           100% 

 

Nicolle LE. Int J Antimicrob Agents. 2006 Aug;28 Suppl 1:S42-8. 



Early ideas to improve management 

of asymptomatic bacteriuria  

 Changes to dip stick testing methods to avoid 
nitrite and leucocyte esterase testing 

 Sampling limited to patients with symptoms of 
urinary tract infection 

 Clinical algorithm defining when to test and when 
to treat 

 Look for systemic inflammation and absence of 
other sites of infection before  bacteriuria identified 
as cause of acute delirium 

 Default reporting of urine cultures without 
sensitivities 

 











Antimicrobial Stewardship 

for all our sakes! 












