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Courtesy of D Monnet, Statens Serum Institute 
Consciousness of poor hospital 
hygiene/infection control 



The impact of multi-resistant bacterial 
pathogens 

1. Many resistant pathogens have a greater ability 
to cause disease (virulence)- ADD to the 
existing burden of disease 

2. In hospitals, increased capacity of these 
pathogens to SPREAD between patients and 
from patients to staff 

3. Threaten ability to treat common diseases – 
INCREASED likelihood of patient treatment 
failure and death  

4. Advanced medical treatments become 
potentially unsafe – eg. neonatal and intensive 
care, elective surgery, transplantation, 
oncology 



Societal and economic impacts of 
AMR 

Increased cost:  

• more expensive therapies must be used.  

• longer durations of illness and treatment, often in hospitals, 
increases healthcare costs 

• Increased economic burden on families and societies 

Potential to threaten health security, and damage trade and 
economies: 

• global trade and travel allows resistant microorganisms to be 
spread rapidly to distant countries and continents through 
humans and food.  

• Estimates that AMR may give rise to losses in GDP of more 
than 1% with indirect costs affecting society up to 3 times 
greater  

 



Without  cooperative 
approaches that protect 
resources held in 
common (eg. 
Antibiotics) inexorable 
degradation will occur 
(= antimicrobial 
resistance).  
 
No ‘technical’ solution 
will substitute. 
 
 
 
G Hardin - 1968 



Are technical solutions the answer? 

• New antibiotic discovery  

• Immunisation 

• Better infection control methods   

• Decolonisation – faecal transplant?? 

• Better sanitation?  

• Better food production and agricultural 
systems? 

They are only part of the solution 
Without collaborative changes to behaviour  / regulation and effective 
implementation of known techniques (eg. Hand hygiene) etc  we get 
nowhere in the long-term 



 



‘Coordination’  

• Political will 

• Leadership 

• Strategic planning 

• Systems of governance 

• Regulation 

• Incentives 

• Engagement and awareness: everybody   

 



WHO Draft Global Action Plan 2015 
• Revised March 2015 for World Health Assembly next month 

• All nations will have to draft their own 2 year action plans- 
principles- 
– Whole of society engagement including a one health approach 

– Prevention first- emphasis on infection control 

– Access- need to preserve equitable access to antimicrobials 

– Sustainability 

• 5 major objectives 
– Improve awareness and understanding of AMR 

– Strengthen knowledge and evidence base through surveillance and 
research 

– Reduce the incidence of infection  

– Optimise use of am in human and animal health 

– Develop economic case for sustainable investment in new medicines, 
diagnostic tools and vaccines etc 

 



Dec 2014  
report 

• “Antibiotic resistance is a global concern strongly affected 
by local factors. Progress will be best made when national 
experts collaborate to understand all aspects of antibiotic 
access, use and resistance within their own country 
context, and then work together to craft policy solutions 
tailored to meet their own needs.”  

 

http://cddep.org/blog/posts
/garp_nepal_painting_full_pi
cture_antibiotic_resistance  

http://cddep.org/blog/posts/garp_nepal_painting_full_picture_antibiotic_resistance
http://cddep.org/blog/posts/garp_nepal_painting_full_picture_antibiotic_resistance
http://cddep.org/blog/posts/garp_nepal_painting_full_picture_antibiotic_resistance


Chennai Declaration 2012: Microbiology 

 



Microbiology underpins nearly all 
elements of AMR control 



Microbiologist expertise is key! 

• We know the bugs 

• We need to know the drugs (antibiotics) 

• We need to be experts in infection prevention 
and control 

• We need to understand vaccines and 
immunisation 

• We need to know about therapeutics and 
diagnostic methods 



Therapeutics 

• Antibiotics are used for: 
– Prophylaxis 
– Empirical use 
– Directed use 

 
Micro diagnostic services enable clinicians to move 
patients to directed treatment and improve 
outcomes for patients. 
Major objectives of antimicrobial stewardship are to 
reduce prophylactic and empirical exposure to 
antibiotics. 



Imperatives for Microbiologists in 
hospitals 

• We need to be relevant and trusted by clinicians: 
– Are relevant tests provided?  

– Do we directly contact clinicians to discuss critical 
results 

– Do we ask clinicians what they need and what they 
think of the service?  

– Do some of us go to their meetings and participate in 
discussions? 

– Do we invite them to our meetings etc? 

– Liaison rounding – intensive care, infection control 

 



Microbiology laboratory system 
elements 

1. Pre-analytical 

2. Analytical 

3. Post-analytical 

Quality systems- central reference - WHO Laboratory 
Quality Management System Handbook 2011 (pdf) 

http://whqlibdoc.who.int/publications/2011/9789241548274_eng.pdf
http://whqlibdoc.who.int/publications/2011/9789241548274_eng.pdf


Pre-analytical 

• Sample collection- ensure optimal sample, 
patient identification and transport 

• Evaluate specimen quality (sputum, urine, swabs) 
and provide feedback to clinicians to improve 
same.   
– Eg. Example comment on a specific urine sample: ‘The 

presence of squamous epithelial cells indicates poor 
collection and isolates may represent contaminating 
perineal flora’ 

• Evaluate blood culture contamination rates and 
double set culture rates and feedback to clinical 
services.  



Priority methods to have in place 
• Blood culture system with adequate sensitivity for 

Staph, Strep and GNRs  

– Direct susceptibility testing from blood culture broth 

– Direct (rapid) methods of identification 

• Urine cultures- rapid ID and direct susceptibility 

• Reliable identification of key pathogens  

• Reliable Antimicrobial Susceptibility Testing based on 
the relevant standard (CLSI or EUCAST) 

Oakes AR et al J Clin Micro 1994: 32:40-45 
Comparison of direct and standardised testing of 
infected urine for AST by disc method 



Antibiotic susceptibility testing (AST): can 
clinicians rely on the data? 

Key technical considerations 

Is the antibiotic testing 
standard being followed 
correctly? 
 

www.EUCAST.org   now 
internationally recommended 
rather than the expensive CLSI 
Standard.  

Are appropriate control 
organisms available and quality 
controlled media available?  etc 
 
 

Question guide to QC: 
http://hicsigwiki.asid.net.au/index.php
?title=Antimicrobial_susceptibility_test
ing_practice 

Analysis and presentation of 
cumulative antibiograms- are 
they understandable? 

Australian approach:  
http://www.safetyandquality.gov.au/p
ublications/specification-hospital-
cumulative-antibiograms/  

http://www.eucast.org/
http://hicsigwiki.asid.net.au/index.php?title=Antimicrobial_susceptibility_testing_practice
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Courtesy of G Kahlmeter  



 



 



Essential understanding arising out of EUCAST- see 
www.EUCAST.org  for explanatory document. 

http://www.eucast.org/


Example EUCAST WT distribution: non-WT 
strains well separated by the oxacillin-result 

 



Penicillin- WT and non-WT insufficient 
MIC separation: use oxacillin instead 

 



 



Validation data example for disc zone 
cutoffs 

 

http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Disk_criteria/Vali
dation_2015/S._pneumoniae_v_2.2_February_2015.pdf  

http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Disk_criteria/Validation_2015/S._pneumoniae_v_2.2_February_2015.pdf
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Disk_criteria/Validation_2015/S._pneumoniae_v_2.2_February_2015.pdf
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Disk_criteria/Validation_2015/S._pneumoniae_v_2.2_February_2015.pdf


 



 

www.eucast.org  CLSI also uses ‘I’ to indicate a buffer zone. 
This is not required under EUCAST due the test and 
breakpoint methodology 

http://www.eucast.org/


Detection of carbapenem-resistance 
• Correct lab protocols essential 

• Some carbapenemases produce only low level 
phenotypic resistance , not detected by disc testing 

• Testing of alternative agents also required – colistin, 
aminoglycosides, tigecycline 

 

Clinical Microbiol Infection 2014, September 
PDF available from J Ferguson 



Clinical Liaison 

• Micro lab provides key patient-specific 
information to the clinician.  

• Liaison about results enables timely advice about 
appropriate empirical therapy (e.g. choice of 
agent, dose, route and duration).  

• For critical results (e.g. blood or sterile site 
isolates), such liaison is best performed directly 
to clinicians by telephone contact from a clinical 
microbiologist or supervised registrar who may 
be located off-site 



Cascade reporting  

 



Interpretative report commenting 
1. Report comments that interpret isolate significance: 



Interpretative report commenting 
2. Report comments that provide antimicrobial 
susceptibility interpretation: 



• Oxacillin-resistance is the screen for raised penicillin 
MIC (resistance). For non-meningeal infections, 
benzylpenicillin remains effective.  

• Macrolide or tetracycline resistance however 
indicates that use of these drugs is precluded – the 
resistance is high level 



Intrinsic bacterial resistances  

• Excellent EUCAST document for reference- see 

http://www.eucast.org/expert_rules/  

http://www.eucast.org/expert_rules/
http://www.eucast.org/expert_rules/


Interpretative report commenting 

3. Report comments that provide antimicrobial management 
advice 

 
 



Situations where reporting of isolate and 
susceptibilities NOT recommended 

• If we report isolates of dubious significance , 
then clinicians may treat inappropriately 



Microbiology underpins nearly all 
elements of control 



Cumulative antibiograms- essential 
local data for empiric rx guidelines 

• Distinguish community from healthcare associated isolates 

• Non-urine and urine specimen usually separate antibiograms 

• Exclude repeat isolates, same patient within 365 days 

• Express results as % susceptible 

• Notate the number of each isolate tested against each drug 

 

REFERENCES 

• WHONET software (free) 
• Australian national standard for cumulative antibiogram construction – 

available online   
• CLSI Cumulative antibiogram standard (commercial) 
 



• WHONET software excellent for tracking isolate data and 
producing antibiograms  www.whonet.org  

http://www.whonet.org/


Aust. standard cumulative antibiogram 
format based on CLSI standard 

1. Signal resistance analysis 

 

2. Antibiogram table 

 

3. Commentary 

http://www.safetyandquality.gov.au/publications/specification-
hospital-cumulative-antibiograms/  

http://www.safetyandquality.gov.au/publications/specification-hospital-cumulative-antibiograms/
http://www.safetyandquality.gov.au/publications/specification-hospital-cumulative-antibiograms/
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Standard cumulative antibiogram 
format 

1. Signal resistance analysis 

2. Antibiogram table (excerpt) 

 

3. Commentary 



Standard cumulative antibiogram 
format 

1. Signal resistance analysis 

2. Antibiogram table 

3. Commentary (excerpt) 



Purpose of antimicrobial stewardship 

• Optimise outcome for patient with 
infection - right diagnosis,  right antibiotic , 
timing, dose, duration etc 

• Minimise individual and community 
adverse impacts of antimicrobials-  
adverse events, added (super)infection,  
antimicrobial resistance 



Australian Hospital Accreditation: hospitals 
required to use antibiotics properly for the sake 

of patients and their safety… 

 



A system is in place to see that 
antimicrobials being prescribed 
responsibly 
 
Prescribers educated about AMR & 
AMS?  
 
Case audit and peer review feedback 
takes place 

 

 



Is therapy ‘AIMED’? – a standard for 
prescibers 

• Antimicrobial selection and dosage should be 
compliant with guideline 

• Indication for treatment should be 
documented 

• Microbiology before rx 

• Evaluate at 48-72hrs 

• Duration or review date explicit 

 
www.aimed.net.au  

http://www.aimed.net.au/


Audit 

• Whole hospital point prevalence surveys 
(online Australian NAPS survey tool) 

• Selected patient locations  

• Selected types of antibiotic  

• Intensive care microbiology / AMS rounds – 
daily to weekly 

 

 



Issues to target: syndromes 

• Empirical management of sepsis – early recognition 
and treatment essential. First dose protocols for 
antibiotics based on local antibiograms 

• Community pneumonia – penicillin-G as the mainstay. 
Assess severity, broaden cover only in ‘severe’, 
staphylococcal or ICU cases (even in diabetic patients) 

• Acute on COPD – antibiotics play a minor role in 
management – amoxycillin or doxycline 

• Intra-abdominal sepsis – limit durations of treatment if 
perforation/soiling dealt with operatively within 6 hrs 

• VAP – 3 day review always with view to de-escalation 
• Uncomplicated Gram negative biliary sepsis – 5-7 days 

total rx 
 
 



Reducing use reduces resistance:  
UK a/m stewardship example 

 

Slides courtesy of Neil Woodford, HPA 2012 



 



Vienna: intervention: Students and doctors required to clean their 
hands with a chlorinated lime solution when entering the labour 
room in particular when moving from the autopsy to the labour 
room 

Hand disinfection saves lives- the first demonstration 



Donskey C and Eckstein B. N Engl J Med 2009;360:e3 

Abdomen of an MRSA positive patient examined by a physician 
Hand cultured for MRSA before and after using alcohol hand rub 

MRSA= methicillin-resistant Staphylococcus aureus 



WHO 5 Moments for Hand Hygiene 
standard 

http://www.who.int/gpsc/tools/Five_
moments/en/  

http://www.who.int/gpsc/tools/Five_moments/en/
http://www.who.int/gpsc/tools/Five_moments/en/
http://www.who.int/gpsc/tools/Five_moments/en/


Alcohol hand rub – essential standard 
1. Establish point-of-care availability 

2. Educate staff and patients 
3. Audit (check) compliance; feedback 



Aust. NSW HNE- Impact of increasing hand hygiene on 
healthcare MRSA bloodstream infections and mortality 

 

Deaths within 30 days 



Reference : AMS in Australian Hospitals, 
Chapter 7 – role of clinical micro service 

 

Second edition in progress 

http://www.safetyandquality.gov.au/our-
work/healthcare-associated-
infection/antimicrobial-stewardship/book/  
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