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Medical Microbiology audit template 
	Date of completion 
	(To be inserted when completed)

	Name of lead author/
participants
	(To be inserted)

	Specialty
	Medical Microbiology 

	Title
	An audit of the diagnosis and treatment of infective endocarditis

	Background
	There are a plethora of international guidelines regarding the diagnosis and management of endocarditis. New BSAC UK guidelines were issued during 2012, aiming to standardise the initial investigation and treatment of infectious endocarditis (IE).This audit template is designed to ensure microbiologists are aware of and applying these newer recommendations for management.

	Aim and objectives
	To ensure the latest new guidelines (2012) suggestions regarding: 
· indications for echocardiography
· changes in indications for antimicrobials
· choice and prescribing of antimicrobials for endocarditis are followed and 
· management is appropriate and in line with local and national guidelines. 

	Standards and criteria
	Criteria range: 100%, or if not achieved, there is documentation in the case notes that explains the variance.
· Blood cultures: timing appropriate.
· Blood cultures: should be at least three sets.
· If ‘culture negative endocarditis’ appropriate serology should be performed. 
· Transthoracic echocardiography (TTE) should be performed as soon as possible (ideally within 24 hours) in all patients with suspected IE. 
· Prosthetic valve endocarditis (PVE): a surgical opinion should be sought if risk factors indicated. 

· Empirical antimicrobial regimen should be based on severity of infection, type of valve affected and risk factors for unusual or resistant pathogens.
· The MIC of the organism should be established.
· Specific therapy: serum monitoring should be done appropriately for vancomycin or gentamicin – (i.e. monitored daily levels within specified parameters or amended appropriately).

	Method


	Sample selection: 
20 consecutive cases of bacterial endocarditis. 
Data to be collected on proforma (see below).


	Results
	(To be completed by the author)

The results of this audit show the following % compliance with the standards:
% compliance
% compliance

Microbiological investigations 
Blood cultures: timing appropriate
· In patients with a chronic or subacute presentation, three sets of optimally filled blood cultures should be taken from peripheral sites with ≥6 hours between them prior to commencing antimicrobial therapy 

· In patients with suspected IE and severe sepsis at the time of presentation, two sets of blood cultures should be taken at different times within 1 hour prior to antimicrobials.
Blood cultures: repeated 
· If remained febrile after 7 days of treatment.
Minimum inhibitory concentration (MIC)
· Of the organism should be established. 
Culture negative endocarditis

· Serology for Coxiella and Bartonella should be performed.
· If negative, Mycoplasma, Chlamydophila and Legionella serology should be performed, and Brucella serology considered if risk factors present).
Appropriate echocardiography
· Transthoracic echocardiography (TTE) must be performed as soon as possible (ideally within 24 hours) in all patients with suspected IE, or Staphylococcus aureus bacteraemia or candidaemia.
· TOE considered in all with a positive TTE.
· Require echocardiography (ideally within the first week of treatment or within 24 hours if there is other evidence to suggest IE). 
· Repeat TTE/TOE 7–10 days after a negative scan when clinical suspicion of IE remains high.
Prosthetic valve endocarditis (PVE)
· A surgical opinion should be sought if any of the indications for surgery are present (see guideline).
Antimicrobials

· Empirical antimicrobial regimen should be based on severity of infection, type of valve affected and risk factors for unusual or resistant pathogens.
Gentamicin dosage
· Should comply with guidelines.
· In renal impairment, according to creatinine clearance and levels monitored daily.
· Be according to actual body weight unless patients are obese (discuss with a pharmacist).
Monitoring serum levels 
· Gram positive SBE: serum gentamicin levels should be measured regularly, aiming at pre dose (trough levels) 
<1 mg/L and peak 3–5 mg/L.
Glycopeptides: 
· Vancomycin dosage should be chosen and monitored according to local protocols.

·  Serum vancomycin levels should be adjusted to maintain a serum pre-dose level of 15–20 mg/L. 

· Teicoplanin – initially 10 mg/kg body weight 12 hourly, with dosing interval adjusted according to renal function. 

· Teicoplanin serum trough levels must be measured and levels ensured between >20 and <60 mg/L and repeated at least weekly.
Staphylococcal endocarditis treatment (native valves NV)
· Methicillin susceptible staphylococci – 2 g of flucloxacillin every 6 hours, increasing to 2 g every 4 hours in patients weighing >85 kg. Gentamicin should not be added. 

· Methicillin-resistant staphylococci or/penicillin allergy intravenous vancomycin plus oral rifampicin.
· If intolerant of vancomycin (or with vancomycin-resistant staphylococci) 6 mg/kg daptomycin every 24 hours with another active agent.
· Intravenous therapy for 4 weeks staphylococcal NVE, extended to ≥6 weeks in patients with intracardiac prostheses, secondary lung abscesses and osteomyelitis.
Prosthetic valve endocarditis (PVE) therapy 

· Vancomycin, rifampicin and gentamicin (daptomycin if intolerant of vancomycin/resistant).
Streptococcal endocarditis treatment (see table 4 guidelines) should be appropriate
· Penicillin MIC <0.125 penicillin 1.2 g four hourly or ceftriaxone 2 g once daily 4–6 weeks. 
· Penicillin MIC >0.125 and <0.5 penicillin and gentamicin 
2 weeks then pencil 4 weeks. 
· Penicillin MIC >0.5 mg/L – as for enterococci. 

More unusual endocarditis – treatment appropriate 
e.g. Candidal endocarditis 
· Initially echinocandin or amphotericin B (lipid preparation), and modified, once the species and susceptibility profile is known, if required. 

· Surgical valve replacement if technically feasible.
Q fever endocarditis: 
· Doxycycline and hydroxychloroquine ≥18 months (18 months native valves and 24 months for prosthetic valves. 
· Antibody titres should determined 6 monthly on treatment, then 3 monthly, for a minimum of 2 years after treatment discontinued. 

[Mllion et al 2010] 
· Blood cultures should be repeated if remains febrile after 7 days of treatment.
Commentary:



	Conclusion
	(To be completed by the author)



	Recommend-
ations for improvement

Action plan


	Present the result with recommendations, actions and responsibilities for action and a timescale for implementation. Assign a person/s responsible to do the work within a timeframe.

Some suggestions:

· Highlight areas of practice that are different.
· Present findings.

(To be completed by the author – see attached action plan proforma)



	Re-audit date
	(To be completed by the author)
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Data collection proforma for diagnosis and treatment of infective endocarditis 
Patient name:

Hospital number:
Date of birth: 



Consultant:

	
	1

Yes 
	2

No
	3
If no, was there documentation to explain the variance? 
Yes/No plus free-text comment
	4
Compliant with guideline based on Yes from column 1 or an appropriate explanation from column 3. Yes/No

	Microbiological investigations 

Blood cultures: timing appropriate

In patients with a chronic or subacute presentation, three sets of optimally filled blood cultures should be taken from peripheral sites with ≥6 hours between them prior to commencing antimicrobial therapy. 
In patients with suspected IE and severe sepsis at the time of presentation, two sets of blood cultures should be taken at different times within 1 hour prior to antimicrobials.
	
	
	
	

	Blood cultures: repeated 

If remained febrile after 7 days of treatment.
	
	
	
	

	Minimum inhibitory concentration (MIC)

Of the organism should be established. 
	
	
	
	

	Culture negative endocarditis

Serology for Coxiella and Bartonella should be performed.
If negative, Mycoplasma, Chlamydophila and Legionella serology should be performed, and Brucella serology considered if risk factors present).
	
	
	
	

	Appropriate echocardiography

Transthoracic echo-cardiography (TTE) must be performed as soon as possible (ideally within 24 hours) in all patients with suspected IE, or Staphylococcus aureus bacteraemia or candidaemia.
TOE considered in all with a positive TTE.
	
	
	
	

	Require echocardiography (ideally within the first week of treatment or within 24 hours if there is other evidence to suggest IE). 
	
	
	
	

	Prosthetic valve endocarditis (PVE)

A surgical opinion should be sought if any of the indications for surgery are present (see guidelines).
	
	
	
	

	Antimicrobials

Empirical antimicrobial regimen should be based on severity of infection, type of valve affected and risk factors for unusual or resistant pathogens.
	
	
	
	

	Gentamicin dosage

Should comply with guidelines.
In renal impairment, according to creatinine clearance and levels monitored daily.
Be according to actual body weight unless patients are obese (discuss with a pharmacist).
	
	
	
	

	Monitoring serum levels 

Gram positive SBE: serum gentamicin levels should be measured regularly, aiming at pre dose (trough levels) 
<1 mg/L and peak 3–5 mg/L.
	
	
	
	

	Glycopeptides: 

Vancomycin dosage should be chosen and monitored according to local protocols.

Serum vancomycin levels should be adjusted to maintain a serum pre-dose level of 15–20 mg/L. 
	
	
	
	

	Teicoplanin – initially 10 mg/kg body weight 12 hourly, with dosing interval adjusted according to renal function. 

Teicoplanin serum trough levels must be measured and levels ensured between >20 and <60 mg/L and repeated at least weekly.
	
	
	
	

	Staphylococcal endocarditis treatment (native valves NV)

Methicillin susceptible staphylococci – 2 g of flucloxacillin every 6 hours, increasing to 2 g every 4 hours in patients weighing >85 kg. Gentamicin should not be added. 

Methicillin-resistant staphylococci or/penicillin allergy intravenous vancomycin plus oral rifampicin.
If intolerant of vancomycin (or with vancomycin-resistant staphylococci) 6 mg/kg daptomycin every 24 hours with another active agent.
Intravenous therapy for 4 weeks staphylococcal NVE, extended to ≥6 weeks in patients with intracardiac prostheses, secondary lung abscesses and osteomyelitis.
	
	
	
	

	PVE therapy 

Vancomycin, rifampicin and gentamicin (daptomycin if intolerant of vancomycin/resistant).
	
	
	
	

	Streptococcal endocarditis treatment (see table 4 guidelines) should be appropriate
Penicillin MIC <0.125 penicillin 1.2 g four hourly or ceftriaxone 2 once daily 4–6 weeks. 

Penicillin MIC >0.125 and <0.5 penicillin and gentamicin 
2 weeks then pencil 4 weeks. 

Penicillin MIC >0.5 mg/L – as for enterococci. 
	
	
	
	

	More unusual endocarditis – treatment appropriate 
e.g. Candidal endocarditis 

Initially echinocandin or amphotericin B (lipid preparation), and modified, once the species and susceptibility profile is known, if required. 

Surgical valve replacement if technically feasible.
	
	
	
	

	Q fever endocarditis: 

Doxycycline and hydroxychloroquine ≥18 months (18 months native valves and 24 months for prosthetic valves. 
Antibody titres should determined 6 monthly on treatment, then 3 monthly, for a minimum of 2 years after treatment discontinued. 
	
	
	
	


	Audit action plan
An audit of the diagnosis and treatment of infective endocarditis

	Audit recommendation
	Objective
	Action
	Timescale
	Barriers and constraints
	Outcome
	Monitoring
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