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PLAN

• What is antimicrobial Stewardship (AMS)?

• Why is it important?

• Antimicrobial resistance 

• C.difficile

• Considerations for Antimicrobial Prescribing 



WHAT IS ANTIMICROBIAL STEWARDSHIP?

'an organisational or healthcare-system-wide approach to promoting and 
monitoring judicious use of antimicrobials to preserve their future effectiveness'.

NICE Guideline August 2015



WHAT IS ANTIMICROBIAL STEWARDSHIP?

“Prudent prescribing is not to prescribe as few antibiotics as possible but to 
identify that small group of patients who really need antibiotic treatment and 
then explain, reassure and educate the large group of patients who don’t.”

British Journal of General Practice 2009, 50:567

Approximately 30% of hospital inpatients receive antibiotics 

Up to 50% of all antibiotic use in hospitals can be inappropriate

Up to a 1/3 of all surgical prophylaxis is inappropriate



WHY IS AMS IMPORTANT?



ANTIMICROBIAL RESISTANCE





RESISTANCE 

Resistance is a global health disaster that is already killing 700,000 people across 
the globe each year

The WHO have declared that AMR is one of the top 10 global health threats facing 
humanity. 

Predicted that by 2050 10 million deaths will be attributed to AMR every year

AMR is described as the slow moving pandemic 







On December 1945;

Alexander Fleming could already see the 
future of antibiotic misuse. 

“ There is the danger that the ignorant man may easily 
underdose himself and by exposing his microbes to 

non-lethal quantities of the drug make them 
resistant.”

1942 Penicillin 
ushers the 
antimicrobial era 

1947 Staphylococcus 
aureus shows resistance 
against penicillin



PHE GUIDANCE, HEALTH MATTERS: ANTIMICROBIAL RESISTANCE





ANTIBIOTIC RESISTANCE AT PATIENT LEVEL

•Resistant bacteria persist up to 6 months or more

•Patients colonised by resistant bacteria more likely to develop an infection with these 
resistant bacteria than with susceptible variants of the same bacteria

•Antibiotic-resistant bacteria can spread to another person



RESISTANT INFECTIONS

Delay in appropriate antibiotic therapy

 Worse patient outcomes

 Death

Increased hospital length of stay

Alternative antibiotics need to be used

 Increased likelihood of adverse effects

 Cost implications

 Oral antibiotics may not be available



ANTIBIOTIC RESISTANCE RATES IN BLOOD 
CULTURES

Co-amoxiclav resistance

E -co li : 48% in Swansea

(approaching 60% in UHW)

Klesbsiella: 30% in Swansea

(around 50% in Newport)

Tazocin resistance 

E-coli bacteraemias :13.5% in  Swansea

(approaching 34% in Wrexham hospital)

Klesbsiella bactaraemias: 26% in Swansea

(around 50% in Newport)





C.DIFFICILE



WHAT IS C. DIFFICILE ?

Clostridium difficile (C. difficile) is a gram-positive, spore-forming, anaerobic bacillus found in the gut. It can be found in 
healthy people, where it causes no symptoms

C. difficile causes disease when the normal bacteria in the gut are disadvantaged, usually by someone taking antibiotics. 

C. difficile diarrhoea is caused by toxins produced by certain strains which attacks the intestines causing mild to severe 
disease. 

C. difficile can lead to serious infections of the intestines with severe inflammation of the bowel (pseudomembranous 
colitis). 

You can become infected with C. difficile if you ingest the bacterium (through contact with a contaminated environment or 
person).





CLOSTRIDIUM DIFFICLE (NEW NAME= 
CLOSTRIDIOIDES DIFFICILE)

Infections usually a result of health care interventions (Health-Care Acquired 
Infection) 

Strong links to prior antibiotic therapy:
 Any antibiotic may increase risk

 Risks additive with multiple antibiotics and longer courses

 Risk varies between agents

 Broad spectrum higher risk than narrow spectrum 

 May be preventable in some cases if more appropriate antibiotics used





RISK FACTORS 

Increased age (>65 years)

Antibiotic treatment

Prolonged hospitalisation or residence in nursing home 

History of CDI 

Exposure of other cases

Current use of PPIs or other acid-suppressive drugs 

Underlying co-morbidities i.e CKD, Ca, immunospression. 



ACID SUPPRESSION

Often patients have no clear indication for prescription 

Review all patients receiving PPIs/H2-antagonists on admission

If receiving antibiotics-aim to withhold if possible

Prescribe PRN Peptac for rebound dyspepsia

Conditions where they should not be stopped:

 Barrett's oesophagus

 Recent GU/DU

 Benign oesophageal stricture

 Patients with GORD who also receive aspirin 



HOW TO DIAGNOSE C.DIFFICILE

Symptoms (Bristol stool chart type 5-7 stools)

Collect stool sample for PCR testing 

NEWS scoring

FBC, U&E’s

Look for signs of colitis (abdominal examination or radiological) 



Financial Year Total number of 

samples

Number of inpatient 

specimens

Number of non-inpatient

specimens

Proportion of non-

inpatient cases

2021/2022 (to date) 90 45 45 50%

2020/2021 160 88 72 45%

2019/2020 138 78 60 43%

2018/2019 129 77 52 40%

2017/2018 189 142 47 25%

2016/2017 175 129 46 26%

2015/2016 200 148 52 26%



CASE STUDY
85 year old female Mrs R presents with a 3 day history of profuse offensive diarrhoea (type 5-7). No previous history 
of diarrhoea. 

Recent discharge from hospital following admission for Urosepsis (treated with 7 days of Tazocin). 

PMHx; hypertension and gastritis 

PDHx: omeprazole 20mg OD, simvastatin 40mg nocte, indapamide 2.5 mg OD

OTC lopermaide 2mg QDS PRN over the last 48 hours

1. What would be your clinical suspicion? What tests would you perform?

2. What risk factors does the patient have for this infection? 

3. What medications should be reviewed following diagnosis of this infection? 



CONSIDERATIONS FOR ANTIMICROBIAL 
PRESCRIBING





INAPPROPRIATE USE OF ANTIBIOTICS?

Prescribing antibiotics unnecessarily

Delaying antibiotic treatment unnecessarily in critically ill patients

Using broad spectrum antibiotics too generously or narrow-spectrum antibiotics 
incorrectly 

Inappropriately high or low doses in a specific patient

Too long or short courses

Not streamlining treatment after the culture results received 

Omitting or delaying doses of antibiotics





“START SMART..........”



EMPIRICAL ANTIBIOTICS

When is empirical treatment indicated?

 When pathogen and/or antibiotic sensitivities are uncertain (best guess)

What two main factors determine how effective empirical treatment will be?

 Local pathogen epidemiology data

 Local antibiotic sensitivity data

How should empirical therapy evolve when following best practice?

 Streamline to narrow-spectrum antibiotic when sensitivities are available

 Don’t use a sledgehammer to crack a nut!!



GUIDELINES



CASE STUDY 1

•Mr. Jones (75 years old) tells you that he is allergic to penicillin (rash).  Which of these 
antibiotics are safe for you to prescribe for him? 

•Flucloxacillin

•Meropenem

•Co-amoxiclav

•Doxycycline

•Azithromycin

•Ciprofloxacin

•Amoxicillin

•Cefotaxime

•Clindamycin

•Piperacillin/tazobactam



 



....THEN FOCUS”



INTERPRETING C&S RESULTS

Timing

 In relation to symptoms/signs of infection

 Before antibiotic started?

Consider natural flora

Patient

 Are they unwell?

 Treat the patient, not the result

 Exceptions: 

 Positive culture results from sites that are usually sterile

 Skin flora usually contaminants unless the sample has been taken aseptically



COLONISATION & INFECTION

Infection

 Invasion of the body or a body part by a pathogenic organism, which multiplies and produces 
harmful effects on the body's tissues.

Colonisation

 the presence and multiplication of microorganisms without tissue invasion or damage



STERILE SITES IN THE HUMAN BODY 

Sterile Normal Floral 

Liver

Skin

Mucous Membranes 

Lungs 

Colon 

Blood

Brain

Middle and Inner ear



STERILE SITES IN THE HUMAN BODY 

Sterile Normal Floral 

Liver X

Skin X

Mucous Membranes X

Lungs X

Colon X

Blood X

Brain X

Middle and Inner ear X



CASE STUDY

1. Is S. epidermis Gram positive or Gram 

negative? 

2. Where is S. epidermis it normally found? 

3. Would you treat this infection?

4. What if the sample was from a joint aspirate?



IV TO ORAL SWITCH

Patients receiving IV antibiotics should be switched to oral antibiotics if they meet ALL the following 
inclusion criteria and NONE of the exclusion Criteria

Inclusion Criteria 

• Clinical Improvement observed

• Oral Route not compromised (vomiting, malabsorption, NBM, swallowing difficulties, unconscious, 
severe diarrhoea)

• Markers showing a trend toward normal – temp >36˚C and <38˚C for the last 24 hours and 
blood pressure stable

• No more than one of the following – pulse more than 90beats/min, resp rate more than 20 
breaths/min, WCC <4 or >12 x109/L 

• Suitable preparation 



IV TO ORAL SWITCH

Exclusion Criteria

• Specific indication/deep-seated infection. Discuss with microbiology before switching 
patients with high risk/deep-seated infections. 

• Deep seated infections that may require an initial two weeks of IV therapy –
osteomyelitis, liver abscess, septic arthritis, empyema. 

• High risk infections requiring prolonged IV therapy - meningitis/encephalitis, 
staphylococcus aureus bacteraemia, neutropenic sepsis, endocarditis, infected 
implants/prosthesis



Gram negative

N. meningitidis             Coliforms (eg E coli /Proteus)                    PSA

Gram positive

VRE  MRSA       enterococci  Staphylococcus aureus streptococci

PenicillinFlucloxacillin

Co-amoxiclav

Cefotaxime

Ceftazidime/Aminoglycoside/Ciprofloxacin

Teicoplanin/Vancomycin

Linezolid

Piperacilllin/tazobactam Carbapenems

A pragmatic junior doctor’s guide to antibiotic spectra*
*some organisms have acquired resistance, spectra have been simplified; anaerobes/atypicals not included

R S S R

Macrolides



SUMMARY 

What you can do?

•Only use antibiotics when they are clinically indicated – prescribed in accordance to 
guideline/ or C+S results, at the correct dose for the shortest duration possible

•Always take a thorough drug allergy status and de-label allergies when possible 

•Seek advice from microbiology for the more complex infections/ guidance on IV 
switches to oral if needed 



THANK YOU

Any Questions?


