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▪ 2-Dimensional 

▪ Bug- drug, yes or no, positive or negative

▪ Part of the larger picture

▪ Impact of patient factors 

▪ Impact of focus of infection

▪ #BenchtoBedside

Role of the Microbiologist
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The Infection Sommelier
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“ Our study is man, as the subject of accidents or diseases. Were he 

always, inside and outside, cast in the same mould, instead of differing 

from his fellow man as much in constitution and in his reaction to 

stimulus as in feature, we should ere this have reached some settled 

principles in our art.”

William Osler

The Human Factor
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▪ Bridges the gap between microbiology and biochemistry

▪ Precision medicine

▪ 3 aims of TDM:

• Narrow therapeutic range

• Toxicity- accumulation

• Drug interactions

Right drug+ Right bug+ Right level

Why is TDM important?
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▪ Majority of systemic antimicrobials do not need monitoring

▪ Essential:

• Aminoglycosides

• Glycopeptides

• Daptomycin

• Chloramphenicol

• Antifungals (azoles)

Why is TDM important?

Tutorial Topics in Infection for the Combined Infection Training 

Programme (2019) Edited by Tong et al. 
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Intensive Care Med  https://doi.org/10.1007/s00134-025-08063-0
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The TDM Workflow
Interdisciplinary communication
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▪ Poor sample timing

▪ Misinterpreting trough (post dose) vs peak (pre-dose)

▪ Lack of MIC data

▪ Assuming ‘therapeutic’ equals ‘curative’

▪ Missing renal changes

Common pitfalls in TDM
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▪ Aminoglycoside – concentration dependent killing

▪ Can be given once, twice daily or thrice daily

▪ Peak level (post dose) 

▪ Trough level (pre dose) 

▪ Dose calculated using (ideal) body weight and kidney function

▪ Toxicity 

• Nephrotoxicity – reversible

• Ototoxicity – transient, irreversible high frequency hearing loss 

Gentamicin TDM
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▪ 96 yr old female admitted to FAU

▪ Presented with acute onset abdominal pain, collapse

▪ BG well controlled UC, recurrent UTI (PX antibiotics), lymphoma

▪ Antibiotics started to cover intra abdominal infection – Amoxicillin, gentamicin and 

metronidazole

▪ Given 150 mg at 15:06 on D1

▪ Trough level taken 05:44 am on D2

▪ Level was 4.0

▪ Gentamicin held, re-measure if going to continue with gent

▪ eGFR 30

▪ Change to another antibiotic – less renal impact

Gentamicin TDM
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▪ Gentamicin commonly used in neonatal sepsis

▪ M.1555A>G mutation associated with risk of hearing loss following 

gentamicin

▪ Can offer an alternative antibiotics if know status

▪ 1,249 babies a year born with the M.1555A>G mutation 

▪ POCT test rolled out in Scotland

Genetic screening 
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▪ Glycopeptide – time over MIC and concentration dependent killing

▪ Can be given once

▪ Requires loading doses

▪ Peak level (post dose) 

▪ Trough level (pre dose) 

▪ Dose calculated using site of infection, body weight and kidney 

function

▪ Toxicity 

• Nephrotoxicity – reversible

Teicoplanin TDM
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Teicoplanin TDM
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▪ TDM not necessary if course is only 7-days then stop.

▪ Prolonged treatment need monitoring weekly or if renal function 

changes

Teicoplanin TDM
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▪ Trough too low – eliminating too quickly, reduce time interval

▪ Trough too high – accumulating , increase time interval

Teicoplanin TDM
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Case Study
▪ 68 yr old male

▪ PC Fall

▪ Past medical history:

• 2 x previous renal transplants

• 1st transplant rejected

• Longstanding pyoderma gangrenosum

• T2DM, polycystic kidney disease, MGUS, spinal fractures, DVT, 

asthma

• Immunosuppressed – tacrolimus, prednisolone, infliximab

• Prophylactic penicillin V and ciprofloxacin
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▪ Weaning prednisolone due to steroid induced myopathy

▪ Had infliximab dose

▪ Both biopsies smear positive for AAFB → PCR and culture

▪ Negative T-spot 7/12 ago

Case Study
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▪ Treated with empirically clarithromycin 500mg bd, ethambutol 1500mg 

od and rifabutin 600mg od for AAFB, meropenem 1g tds for leg ulcers

• clarithromycin and tacrolimus

• rifampicin and tacrolimus 

• rifampicin and clarithromycin

Case Study
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▪ Meropenem stopped after 11/7

▪ Low grade fevers every couple of days

▪ Fluctuating NEWS

▪ Re-cultured wounds – look clean

▪ Hallucinations

▪ Hold NTM treatment clarithromycin ethambutol and rifabutin - phone a 

friend

▪ Changed Clarithromycin 500mg bd, linezolid 600 mg bd  and 

meropenem 2g tds

▪ Continued to monitor tacrolimus levels and adjust doses accordingly

▪ Minimum treatment of 4-6/12 for NTM

 

Case Study
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▪ Genetic predisposition 

▪ Expansion to other antimicrobials

• Beta-lactam monitoring

▪ Integrated PK/PD software

• Clinical decision aids, AI

▪ Personalised antimicrobial dosing

▪ Greater collaboration between specialities

▪ Greater input from clinical scientists to clinical services

Future of TDM
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▪ TDM sits at intersection between microbiology and 

biochemistry

▪ ‘Susceptible’ is not enough- need to reach therapeutic 

levels

▪ Antimicrobials aren’t safe drugs

▪ Biochemistry provide the accurate results

▪ Microbiology review in the patient context

▪ Together improve patient outcomes

Take home messages



Thank you for listening

Any questions? 
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