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ADULT IE DOSES (ETG)

• Penicillin-G 1.8-2.4g IV 4 hourly (or CI)

• Amoxy/Ampicillin 2g IV 4 hourly

• Flucloxacillin 2g IV q4h

• Ceftriaxone 2g IV d

• Cefotaxime 2g IV q8h

• Cefazolin 2g IV q8h

• Cefalotin 2g IV q4h

• Gentamicin 1mg/kg IV q8h (viridians streptococci; enterococci)

• Vancomycin 15mg/kg IV bd (+ 25-30mg/kg load)

Not all scenarios 

can be covered 

and so principles 

are important



SHOULD WE USE TDM IN IE?

• Yes 

• Severity of consequences of ineffective therapy 
(morbidity, mortality, resistance) are too significant to risk 
where there is uncertainty of achievement of therapeutic 
concentrations

• High bacterial concentration associated with vegetation 



WHERE DO DOSES COME FROM?

Are they appropriate for all?



ANTIBIOTIC PD IN IE?

• Sparse evaluations assessing PD specific to IE

• Beta-lactams – T>MIC

• Glycopeptides – AUC/MIC

• Quinolones consider as AUC/MIC (nb.
Cmax/MIC)

• Aminoglycosides (synergism) – T>MIC???

• Triazole antifungals – AUC/MIC

• Echinocandins – Cmax/MIC 



BETA-LACTAM IN VITRO PD

Antimicrob Agents Chemother 2007;51:3449-51.

MIC 1mg/L

Maximum 

bacterial killing at 

4 x MIC



WHEN TO TDM?



HOW COMMON IS TDM?
ICU DATA INCL IE

• 402 ICU professionals from 328 hospitals in 
252 cities and 53 countries responded. 

• 78% were specialists in intensive care, 
11.9% pharmacists and 7% doctors in 
training

• Aminoglycosides – 80%

• Vancomycin TDM – 74%

• Piperacillin TDM – 7%

• Carbapenem TDM – 6%



AMINOGLYCOSIDE DOSING/TDM IN IE

• AUC or peak driven monitoring unlikely to be advantageous (unless in 
once daily dosing for empiric therapy); 

• Synergistic agent combined with beta-lactams (e.g. Streptococcal IE)

• Use a time-dependent approach

• 1mg/kg q8h (Gent and Tobra)

• Monitor twice weekly, reduce frequency then dose in renal impairment

• TDM target = trough concentration 

• Gentamicin & Tobramycin 0.5-1 mg/L

• Amikacin = 2-4 mg/L

• Streptomycin ~5mg/L



GLYCOPEPTIDE DOSING/TDM IN IE

• AUC/MIC of 400

•eTG (IJAA 2015; 46:689-95; CID 2011;52:975-81)

• Loading dose - yes

• Maintenance dosing based on CrCL

• TDM

• IB Trough concentrations: 15-20 mg/L

• CI concentrations: 20-25mg/L

• AUC-based monitoring

• Recommended by eTG and IDSA

• Bayesian

• Linear regression approaches







BETA-LACTAM PD TARGETS

• Gram negative BSI in ICU patients (n=98) not receiving RRT

• Next slide for results

• Gram positive BSI – no breakpoints evident

• All patients concentrations >4xMIC





DAPTOMYCIN AND TEICOPLANIN

• Teicoplanin TDM available at numerous Australian labs

• Aim for troughs 15-30 mg/L (or 1.5-3 if unbound levels)

• Daptomycin not available in Australia, but used overseas (TDM 2015; 
37: 634-40)

• N=332 patients

• Cmax median 66 (IQR 20-236) mg/L

• Trough median 17 (IQR 2-68) mg/L

• 28% of PK variability explained by dose and renal function



OTHER ANTIBIOTICS

• Limited availability of assays

• Quinolones (Qld Pathology)

• Ciprofloxacin –

• peak or trough level monitoring

• AUC monitoring preferred but more difficult

• Colistin (not routinely available in ANZ)

• Target trough concentration ~2mg/L

• Linezolid (Qld Pathology and St Vs Syd)

• Target trough concentration 2-5 mg/L



ANTIFUNGALS



HOW TO RESPOND TO LOW ANTIFUNGAL 
LEVELS



DOES THE ASSAY MATTER?



CONCLUSIONS

1. The consequences of ineffective dosing on M&M justifies TDM 
in IE

just because you don’t see concentrations, doesn’t mean your dosing 
must be correct

2. TDM can ensure PK/PD targets are achieved 

3. “It makes sense”, but no RCT → so no clinical outcome data 
available, but the data is coming…
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FLUCLOXACILLIN THERAPEUTIC 
DRUG MONITORING IN 
INFECTIVE ENDOCARDITIS
Michael Williams
Antimicrobial Stewardship Pharmacist 
The Prince Charles Hospital

Dose

Treat



NOT ALL PATIENTS ARE THE SAME

All three patients receive Flucloxacillin 2g q4hrly

Patient A Patient B Patient C

87yr Female 35 yr Male 67 yr Male

52kg 86kg 116kg

CrCl 25mL/min CrCl >90ml/min CrCl 45ml/min

16mm vegetation on TAVR 10mm vegetation on native 

tricuspid valve

Aortic Root Abscess

MSSA bacteraemia MSSA bacteraemia MSSA bacteraemia

Multiple comorbidities No comorbidities Multiple comorbidities

Not a surgical candidate Surgical candidate Higher Risk Surgical candidate



INDICATIONS FOR TDM IN IE

• Persistent bacteraemia

• Septic emboli to CNS

• Maximising medical therapy in 
non-surgical candidates

• Renal dysfunction

• Toxicity concerns

Audit of local TDM practice

Commencement of 
beta lactam TDM at 

TPCH



AUDIT METHODS

• Retrospective cohort study of the 
indication and outcome of Flucloxacillin 
TDM in IE. Flucloxacillin levels and 
pharmacodynamic targets achieved 
also assessed.

• Flucloxacillin chosen as beta lactam 
most commonly prescribed in IE

• Clinical endpoints not assessed

52 patients with a 
flucloxacillin level 

taken at TPCH 
between Jan 2018 

to August 2019

34 patients with a 
diagnosis of 

endocarditis on 
the discharge 

summary

71 flucloxacillin 
levels from 31 

patients

58 flucloxacillin 
levels on 

intermittent 
Infusion in 30 

patients

13 flucloxacillin 
levels on 

continuous 
Infusion in 7 

patients

3 patient charts 
unavailable



PATIENT DEMOGRAPHICS
Variable

Age

Median

Range

51

18 – 85

Gender

Male

Female

20

11

BMI

Median

Range

28

20.2 – 47.2

CrCl (at time of first level)

Median

Range

60 ml/min

10 - >110 ml/min

Multiple flucloxacillin levels

Yes

No

19

12

Flucloxacillin levels per 

patient

Median

Range

2

1 – 7

Variable

Location

Aortic

Mitral

Tricuspid

Tricuspid/Mitral

Aortic/Mitral

AICD Lead

RA-RV Conduit

LVOT

11

6

5

4

2

1

1

1

Prosthetic Valve Involvement

Yes

No

10

21

Organism

MSSA

Staphylococcus epidermidis

Staphylococcus capitis

Staphylococcus lugdunensis

Culture Negative

27

1

1

1

1



Dosing Regimes N (%)

2000mg q4h 41 57.7

3000mg q4h 11 15.5

12 000mg/24hrs continuous infusion (changed 12hrly) 5 7

14 000mg/24hrs continuous infusion (changed 12hrly) 4 5.6

12 000mg/24 hrs continuous infusion (changed 24hrly) 3 4.2

2000mg q6h 3 4.2

16 000mg/24hrs continuous infusion (changed 12hrly) 2 2.8

1000mg q4h 1 1.4

1000mg q6h 1 1.4

24hr total dose per ABW

Median:  171 mg/kg

Range: 42 – 277 mg/kg



TDM Indication N (%)

Routine/not documented 30 42.3

Post Dose Change 11 15.5

Recheck previous result 10 14.1

Treatment Failure 6 8.5

Renal Dysfunction 5 7

Previous level at wrong time 4 5.6

Toxicity 1 1.4

Post dose change/Treatment failure 1 1.4

Hepatic Dysfunction 1 1.4

Renal dysfunction/ Treatment Failure 1 1.4

Renal Dysfunction/Toxicity 1 1.4



Post Level Outcome N (%)

No change 45 63.4

Dose increased 10 14.1

Level repeated/rechecked 7 9.9

Unknown (Patient Transferred) 3 4.2

Dose reduction 2 2.8

Changed to continuous infusion 2 2.8

NA (Changed to alternative antibiotic 

unrelated to result)

1 1.4

NA (patient deceased) 1 1.4



Cmin vs CrCL (2g q4hrs, CrCl >10ml/min, no dialysis)
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Median Cmin: 1.8mg/L Range: 0.1 – 48mg/L

r-value: -0.49



Cmin vs CrCL (2g q4hrs, CrCl >10ml/min, no dialysis)
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Css vs CrCL (12g/24hr, CrCl >10ml/min, no dialysis)
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Median Concentration: 4.7mg/L Range: 1 – 31 mg/L

r-value: -1
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PHARMACODYNAMIC TARGET ATTAINMENT
(2g q4hrs, CrCl >10ml/min, no dialysis)

• Mean oxacillin MIC 0.5 mg/L for 
MSSA over audit timeframe

Pharmacodynamic 

Target

No of levels 

achieving Target

100% T>MIC 22/26 (84.6%)

100% T>4xMIC 12/26 (46.2%)

Landersdorfer C, et al. Population Pharmacokinetics at Two dose Levels and 

Pharmacodynamic Profiling of flucloxacillin. AAC. Sept 2007: p3290-3297

fT
>

M
IC



CONCLUSIONS

• 2g q4hrly will achieve 100% T>MIC for most patients

• 2g q4hrly will achieve 100% T>4xMIC for some patients

• Further research investigating the association between 
pharmacodynamic targets and clinical outcomes is required




