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Host   +      Pathogen =    Infection

AB concentrations should be
ü sufficient to kill the bug

ü sufficient to attain the infected tissue 
(e.g. lung, brain, abdomen…)

ü not to be too high to avoid toxic effects

Introduction: the special case of antibiotics



>> Increasing bacterial resistance

Introduction: current challenges in antibiotic prescribing



>> “Lack” of new antibiotics

2009-2019:  
• Fidaxomycin
• Ceftaroline
• Ceftazidim-avibactam

• Ceftolozane-tazobactam
• Isavuconazole

Introduction: current challenges in antibiotic prescribing
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Introduction: correct use of antimicrobials: the “4D strategy”
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OVERDOSING UNDERDOSING

Defining the dose = 
finding a balance between

overdosing (toxicity) vs. underdosing (therapeutic failure and resistance development) 

Introduction: “4D strategy”: the right dose



Antibiotics are 
classified in 
function of 

PK/PD target

Introduction: “4D strategy”: the right dose

Figure is adapted from Roberts et al. (2009). Crit Care Med



Which PK/PD target? Magnitude of the PK/PD target?

Craig 2002

Bacterial eradication & ceftazidime dose (mouse -pneumonia model - K. pneumoniae)

40%

Introduction: “4D strategy”: the right dose



Bacterial eradication & temofloxacin dose (neutropene mouse - S. pneu thigh abces)

Craig 2002

50

Introduction: “4D strategy”: the right dose

Which PK/PD target? Magnitude of the PK/PD target?



These findings in animal models were confirmed in patients…

Relation between Cmax/MIC and clinical response:  Cmax/MIC   ~10
à Switch  3 x 1 mg/kg per day to 1 x 5 mg/kg per day

Introduction: “4D strategy”: the right dose



Antimicrobial PKPD – targets & magnitude - knowledge anno 2019

Adapted from Roberts JA et al. (2014). 
Lancet Infect Dis

Introduction: “4D strategy”: the right dose



• ‘one dose fits all’ à PERSONALIZED DOSING
• Infection focus (e.g. musculoskeletal vs. urinary tract infection)
• Patiënt characteristics (renal function, volume of distribution

(capillary leak), …)

• ultimate personalized dosing = TDM-based dosing
§Vancomycin, aminoglycosides, voriconazole, posaconazole
§ Increasing interest:  beta-lactams, colistin, …

Introduction: “4D strategy”: the right dose



Antibiotic

PathogenPatient

Stability
Drug adsorption

Elevated MIC values

Infection focus
Altered clearance
Altered Volume of 
distribution (Vd)

Shift from standard “one size fits all dose” to
“personalized dosing”

WHICH ANTIBIOTIC DOSE SHOULD BE USED?

Introduction: “4D strategy”: the right dose



• Introduction
• Applying AB dosing in clinical practice: case-based discussion
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• Man, 60 yrs old; 75 kg; 1,78m; BMI: 23,6 kg/m²
• eGFR (CKD-EPI): 93 ml/min/1,73m²
• Reason for admission: colon-diverticulitis

• R/ amoxicillin-clavulanic acid IV

Case 1: dosing amoxicillin-clavulanic acid in intra-abdominal infections (IAI)

Which dose and dosing frequency should be applied for IV 
amoxicillin-clavulanic acid? 
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1. amoxicillin-clavulanic acid 1,2g q6h

2. amoxicillin-clavulanic acid 1,2g q4h

3. amoxicillin-clavulanic acid 2,4 g q6h

4. all of the above are possible

Case 1:  dosing of amoxicillin-clavulanic acid in IAI



Antibiotic

PathogenPatient

Stability
Drug adsorption

Elevated MIC values

Infection focus
Altered clearance

Altered Vd

Case 1: AB dosing in function of infection focus / pathogen (MIC)



Methods and patients:
Amoxicillin-clavulanic acid 1,2 g IV q6h in hospitalised patients
(n=58; majority of intra-abdominal infections (n=28))

Outcome: 
% of PKPD target attainment of amoxicillin (at least 40%T>MIC) by applying the
EUCAST susceptibility breakpoint for Enterobacterales (8 mg/l)

Case 1: AB dosing in function of infection focus / pathogen (MIC)



1000 mg q6h: PD efficacy TA: only 65% When increasing the frequency to 1000 mg q4h: 95%

UZLeuven: MIC50 E. coli: 8 mg/L 
• IAI: amoxicillin-clavulinic acid IV 1200mg q6h à q4h (CKD-EPI ≥ 80 ml/min/1,73m²) 
Cave: amoxicillin-clavulinic acid induced liver injury (in 1-1,7/10.000 users)



à Amoxicillin-clavulanic acid 1,2g q4h (high dose)

Intra-abdominal infections (pathogen (MIC): Enterobacterales)

Musculoskeletal infections (infection focus)

à Amoxicillin-clavulanic acid 1,2g q6h (normal dose)

Urinary tract infections (pathogen (MIC): Enterobacterales, but with impaired renal
function)

Respiratory tract infections (pathogens with lower MICs: H. influenzae, M. catharalis and 
S. pneumoniae)

Skin and soft tissue infections (pathogens with lower MICs: streptococci and anaerobes)

Case 1: AB dosing in function of infection focus / pathogen (MIC)



à Meropenem high dose (2g q8h) 

Lung Tx with
P. aeruginosa or MDR gram negative pathogens in donor lung (higher MIC)

Infection with Pseudomonas spp. (higher MIC)

Bone- and joint infections (infection focus)

Meningitis (infection focus)

Cystic fibrosis (higher MIC , infection focus, altered clearance)

Case 1: AB dosing in function of infection focus / pathogen (MIC)



• Woman 60 yrs old, COPD, +- 36 kg
• Total hip prosthesis (THP) right
• 6 months ago: periprosthetic fracture femur à internal fixation procedure

• Reason for admission: fracture-related infection with MSSA from internal
fixation material

Case 2: rifampicin dosing in musculoskeletal infection (MI)

R/ flucloxacillin IV 1g q4h + rifampicin PO 300 mg q12h



Case 2: rifampicin dosing in MI

During the daily “check of medication appropriateness” by the pharmacist

Required actions for rifampicin:
• Check the indication
• Check the dose and frequency

à Should the rifampicin
dose/posology be adapted?



mei 2009



1. No, the prescribed dose is ok

2. The dose of rifampicin in staphylococcal musculoskeletal
infections including foreign body requires a higher dose of 450
mg q12h.

Case 2: rifampicin dosing in MI



Antibiotic

PathogenPatient

Stability
Drug adsorption

Elevated MIC values

Infection focus
Altered clearance

Altered Vd

Case 2: AB dosing in function of an altered Vd



• Vd is determined by physicochemical properties of the AB:

• molecular weight
• degree of ionization
• protein binding
• lipid solubility

• Vd is determined by patient characteristics

• bodyweight
• fluid status, fluid loading
• hypoalbuminemia

Case 2: AB dosing in function of an altered Vd



Case 2: AB dosing in function of an altered Vd

• Vd can be altered by
• Bodyweight: Bodyweight (over- vs. underweight)



• Vd can be altered by
• Bodyweight: overweight

Surgical prophylaxis: > 120 kg: cefazoline IV 2g à 3g 

IGGI guide. www.bvikm.org

Case 2: AB dosing in function of an altered Vd



• Vd can be altered by
• Bodyweight: underweight

Case 2: AB dosing in function of an altered Vd



• Admission: fracture-related infection with MSSA from internal fixation
material

Case 2: rifampicin dosing in function of an altered Vd

R/ flucloxacillin IV 1g q4h + rifampicin PO 300 mg q12h

Musculoskeletal infection with foreign body: high dose rifampicin (450 mg q12h)

However…
In casu: underweighted patient (36kg!!) AND 20 mg/kg/24h à 720 mg/24h

therapy of 3 months: side effects!! (hepatotoxicity)

à rifampicin 300 mg q12h is already a high dose



• A girl, 4 yrs old, 15 kg,  known with severe aplastic anemia, was admitted for HSCT and is 
treated with voriconazole (2 x 120 mg IV/day) for invasive aspergillosis.

• A trough level is sampled on day 8 and is perfectly within the therapeutic range (3.7 
mg/L, ref 2-5,5 mg/L). However, the patient shows increasing neurotoxicity
(hallucinations and confusion).  

• You are the clinical pharmacist that is attending the weekly multidisciplinary case 
discussion at the pediatric ward.  

The clinicians ask if voriconazole should be switched to liposomal amfotericine B (L-
AmB) because of the clear association between voriconazole and neurotoxicity.

Case 3: voriconazole & neurotoxicity
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1. No:  a voriconazole trough level of 3.7 mg/L  will not lead to neurotoxicity. 
Other causes of neurotoxicity (e.g. CNS lesions, other concomitant neurotoxic
medications) should be assessed. 

2. No:  the dose should be lowered to attainment of a trough level of about 1.5 
mg/L, neurotoxicity will then probably disappear

3. Yes:  the patient has a low serum albumin (24 g/dL).  Therefore the free 
voriconazole concentrations will be higher than normal, and therefore a 
therapeutic (non-toxic) voriconazole level can lead to neurotoxicity

4. No:  hallucinations and confusion linked to voriconazole are innocent

Case 3: Would you recommend to switch to L-AmB?
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Case 3: AB dosing in function of an altered Vd



• Vd can be altered by
• Body weight (over- vs. underweight)
• Critical illness
• Hypoalbuminemia

Criticall ilness

Hyperdynamic
Increased cardiac 

output

Increased clearance

Decreased plasma 
concentrations

Altered fluid 
balance

Third spacing or 
altered protein 

binding, or both

Increased volume of 
distribution

Decreased plasma 
concentrations

No organ 
dysfunction 

Unchanged volume 
of distribution

Normal plasma 
concentrations

Renal or hepatic 
dysfunction, or 

both

Increased volume of 
distribution and 

decreased clearance

Increased plasma 
concentrations

Organ support
RRT, or ECMO, or 

both

Increased volume of 
distribution and 

possible increased 
clearance

Increased or 
decreased plasma 

concentrations

Capillary leak

Hypoalbuminaemia

e.g. aminoglycosides, 
beta-lactams and 
vancomycin

Roberts et al. Lancet Infect Dis. 2014 

Case 3: AB dosing in function of an altered Vd



Most drugs (linear PK)

- Free concentration ↑
- Tissue distribution ↑
- Elimination and clearance ↑
- Decrease in total concentration
- Underdosing, potential therapeutic

failure especially in BSI

Drugs with non-linear PK

- Free concentration ↑
- Tissue distribution ↑
- Elimination rate =
- Total concentration is unaltered, free 

fraction ↑
- Efficacy/toxicity ↑

Case 3: Impact of hypoalbuminemia on the PK of voriconazole



Case 3: Impact of hypoalbuminemia on the PK of voriconazole



Man, 54 yrs old, 67.3 kg, 203 cm à BMI 16.2

Medical history
• B-ALL à allogene SCTx à cGVHD
• COPD, smoker, hypercholesterolemia, aHT, STEMI (2013)
• rectumcarcinoma (2018) à total mesorectal excision

Reason for admission
• enterocutaneous fistula
• malnutrition, fever, hypotension, tachycardia

à Initiation of broadspectrum AB based on culture results (K. pneumoniae) :  piptazo + colistin

You are the clinical pharmacist on the abdominal surgery ward. 
You are asked which dose of colistin should be started.
The patient’s renal function is 112 mL/min.1.73m2 (CKD-EPI), 135 mL/min.1.73m2 (MDRD), 129 mL/min 
(CG)

Case 4: colistin dosing & renal function
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.1. A loading dose of 9 MIU followed by a maintenance dose of 4 x 2 MIU.

2. A loading dose of 9 MIU followed by a maintenance dose of 6 x 2 MIU.  The 
patient shows augmented renal clearance, as colistin is renally cleared we have to 
give a higher dose to make sure that the exposure is sufficient.

3. A loading dose of 12 MIU followed by a maintenance dose of 6 x 2 MIU.  The 
patient shows augmented renal clearance, as colistin is renally cleared we have to 
give a higher dose to make sure that the exposure is sufficient.

4. I am not sure about her renal function. I would like to confirm that the patient is
really hyperclearing.

Case 4: Which dose of colistin would you recommend?
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Case 4: AB dosing in function of an altered renal clearance



IGGI guide. www.bvikm.org

Current IGGI table ‘Dosing in renal
insufficiency’

Set up as a consensus document

Case 4: AB dosing in renal insufficiency: IGGI table



• VZA – Antibiotica
werkgroep:

• Revision of the 
current dosing
table by end of 
2019

Case 4: AB dosing in renal insufficiency: IGGI table



• Division in stages of renal insufficiency
(> 90, 89-60, 59-30, 29-15, < 15 mL/min) 
à corresponding to KDIGO stages for 
chronic kidney disease

• Standard dosing is provided for patients 
with > 90 mL/min

• Several dosing regimens are provided
per antibiotic (e.g. for flucloxacillin: 4 x 
1g; 4 x 2g and 6 x 2g/day)

KDIGO = Kidney Disease: Improving Global Outcomes https://kdigo.org/guidelines/

+  in IGGI table: 

Case 4: AB dosing in renal insufficiency: IGGI table

https://kdigo.org/guidelines/


• The patient’s BMI was only 16, with low muscle mass
• Low muscle mass à low creatinine secretion in serum (low SCr

values)
• Estimators will overestimate the patient’s renal function

à24h timed urinary collection is the only accurate way to know the
patient’s renal clearance

àCrCl = Ucr x Volume / SCr x 1440

Case 4: Can CKD-EPI be used?



Parameter Case patient before AB 
therapy

Reference values
UZ Leuven

sCr 0,62 mg/dL 0,51-0,95 mg/dL

eGFR (CKD-EPI) 112,5 ml/min/1,73m² > 73 
ml/min/1,73m²

eGFR (MDRD) 135,2 ml/min/1,73m² > 63 
ml/min/1,73m²

Cockroft&Gault 129,7 ml/min > 100 ml/min
uCr 45,7 mg/dL 7-18 mg/dL

Vu 1850 ml/24u -

Measured ClCr :

Clcr=
"# $ % &$
"# '

x (,*+,
-

./0

12,*34
56 % (728 ,9

8,:-34
56 % (118 ,;<

x (,*+,
-

-,8-,-

= 81 ml/min/1,73m²
-

Case 4: Can CKD-EPI be used?



• Renal dose adjustments are based on AUC measurements in phase I 
studies including a small number of healthy patients with CKD  

• In many acutely infected patients, renal impairment will be acute and 
transient, rather than chronic, especially in hospitalized patients

• Renal dosing protocols , based on data gathered in not acutely ill
patients with CKD

• Are usefull for adjusting chronic medication (NOAC, metformin, …) in patients 
with CKD

• ! But might lead to inappropriate antibiotic dose reduction in acutely infected
patients potentially explaining the lower efficacy in moderate renal
impairment

Crass RL. CID 2018

Should we always reduce the dose?



• Illustration of the dynamic nature of renal
impairment in acutely infected patients

• Retrospective study
• 18500 patients included with cUTI (41%) or acute 

bacterial pneumonia (11%) or SSI (32%) or cIAI
(16%)

• Rate of AKI on admission: 17.5%
• Kidney injury resolved in 57% of patients after 48h



• Conclusion
• Adequate antibiotic exposure is very important in the first 48h  - the authors

call this ‘THE CRITICAL PERIOD’

• For antibiotics with a wide safety margin (e.g. betalactams) dose adjustments
should be deferred until 48h after initiation when the trajectory of the 
patient’s renal function is better known

• If renal impairment persists: dose adjustment should be carried out on day 3 
to minimize toxicity



The following recommendations should be added in the IGGI table:
• For betalactams: dose reductions should be postponed to 48h
• For vancomycin, aminoglycosides, colistin: dose reductions should not 

be deferred as this carries a risk for toxicity

Relevant for back-office clinical validation/CMA!

Should we always reduce the dose?



• Man 18 yrs, 1.87m, 91 kg
• Gastric adenocarcinoma à distal gastrectomy and Roux-en-Y anastomosis

• Postoperative complication: 
intra-abdominal sepsis with E. faecium à re-laparatomy and ICU transfer

• eGFR CKD-EPI > 90 ml/min/1,73m²; CrCl8h= 156 ml/min  
• R/ vancomycin 1g, followed by continuous infusion 2g/24h
• TDM after 24h: 15 mg/L (target: 20 – 25 mg/L)

Do you agree with the initiated vancomycin dosing regimen?

Case 5: Vancomycin dosing
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1. Yes.
Adapt future doses in function of serum vancomycin levels

2. No.
A loading dose of 25 mg/kg was needed (LD 2,275 g)
Followed by a CI of 2g/24h, irrespective of renal function
Adapt future doses in function of serum vancomycin levels

3. No.
A loading dose of 25 mg/kg was needed (LD 2,275 g)
Followed by a CI of 2,5g/24h, taking renal function into account
Adapt future doses in function of serum vancomycin levels

Case 5: Vancomycin dosing
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Case 5: AB dosing in function of an altered renal clearance



Criticall ilness

Hyperdynamic
Increased cardiac 

output

Increased clearance

Decreased plasma 
concentrations

Altered fluid balance
Third spacing or altered 
protein binding, or both

Increased volume of 
distribution

Decreased plasma 
concentrations

No organ dysfunction 

Unchanged volume of 
distribution

Normal plasma 
concentrations

Renal or hepatic 
dysfunction, or both

Increased volume of 
distribution and 

decreased clearance

Increased plasma 
concentrations

Organ support
RRT, or ECMO, or both

Increased volume of 
distribution and 

possible increased 
clearance

Increased or decreased 
plasma concentrations

e.g. hydrophylic
antimicrobials with
predominant renal
elimination
aminoglycosides, 
beta-lactams and 
vancomycin

Roberts et al. Lancet Infect Dis. 2014 

Case 5: AB dosing in function of an altered renal clearance



References:
1. Baptista et al. International Journal of Antimicrobial Agents 39 (2012) 420-423.
2. Udy et al. CHEST 142 (2012) 31-39
3. Baptista et al. Critical Care 18 (2014) 1-9   

vancomycin

β-lactam

This highlights the concern that in many ICU patients
(with seemingly normal renal function), 

standard dosing is likely to provide inadequate AB exposure

Case 5: AB dosing in function of an altered renal clearance



Kidney function

Normal: 
CrCl = 90 - 125 ml/min/1,73m²

Augmented renal clearance (ARC):
CrCl > 130ml/min/1,73m²

AB

AB

Bilbao-Meseguer et al. Clin Pharmacokinet 2018. Sep;57(9):1107-1121.

Case 5: AB dosing in function of an altered renal clearance



• impact on drugs with predominant renal clearance

• especially important for drugs with no clinically assessable effect 

hydrophilic antibiotics

(beta-lactams, vancomycin, aminoglycosides…)

ARC: impact on drug PK?

Case 5: AB dosing in function of an altered renal clearance



ICU: large point prevalence survey

Of the 248 patients treated for infection:
• 16% did not achieve 50% f T>MIC and 
• these patients were less likely to have a 

positive clinical outcome 

Case 5: AB dosing in function of an altered renal clearance

Roberts et al. 2014. Clin Infect Dis



ICU: large point prevalence survey

Clinical outome (clinical cure) ~ target attainment

►~ 1/renal clearance (ARC, CrCl>130ml/min/1,73m²)
~ extended / continuous infusion

De Waele JJ et al. 2014. Intensive Care Med

Case 5: AB dosing in function of an altered renal clearance



Roberts et al. Antimicrob Agents Chemother. 2011
Vancoprotocol UZ Leuven 2019.

The effect of renal clearance on vancomycin 
concentrations administered by continuous infusion 

(after loading dose).

Case 5: AB dosing in function of an altered renal clearance



Women, 46 years old, known with short-bowel syndrome
Treated for many years with home TPN during the night via the PAC

Admission via the ED for high fever
• CR-BSI with MR-CNS :  R/ vancomycine, started at 2 x 1g, intermittent infusion
• CKD-EPI: 88 mL/min.1,73m2, weight:  71 kg

Trough level monitoring on day 3:  33 mg/L
• No changes in renal function
• Still high fever, positive hemocultures
• No thrombi, no foreign material…

Is 33 mg/L a correct vanco trough level?

Case 6: Therapeutic dose monitoring (TDM) of vancomycin
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1. The level is falsely elevated:   the blood sample was taken when the
next dose was already infused.

2. The level is falsely elevated: the blood sample was taken 4hr before the
next administration

3. The level is falsely elevated:  the blood sample was taken via the PAC

4. The level is falsely elevated:  the commercial immuno-assay used by the
lab was not correctly calibrated

Case 6: Is 33 mg/L a correct level?
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Case 6: AB dosing & drug adsorption



CRITERIA AMINO
GLYCOSIDES

VANCO TEICO VORICO POSACO

PLASMA-EFFECT
CORRELATION

++ ++ + + -?

ESTABLISHED PKPD TARGET + + +/- + +

NARROW THERAPEUTIC 
MARGIN

++ + - + +/-

HIGH INTERPATIENT 
VARIABILITY

+ + + + +

DIFFICULT INTERPRETATION
OF CLINICAL EFFECT

+ + + + +

BIOASSAY AVAILABLE + + + + +

Case 6: TDM based dosing = ultimate personalised dosing



Drug Reference

Voriconazole 1-6 mg/L

Posaconazole > 0,7 mg/L

Itraconazole 0,5-4 mg/L

1. Prescription for TDM
2. Venipuncture
3. Correct tubes
4. Correct storage on ward
5. Sending sample to lab

1. Correct storage in lab
2. Sample preparation
3. Analysis

1. Commercial IA
2. LC-MSMS

1. Validation of result
2. Advice for dose adaptation 

based on reference values
3. Actual dose adjustment

From the PATIENT to the LAB and back to the PATIENT

TDM is a multidisciplinary process,  quality should be assured in the pre-analytical, 
analytical and post-analytical phase

Case 6: Requirements TDM based dosing



AB dosing based on TDM:  importance of right sampling time

• Trough level: just before the next dose

üNot at 4 am or 6 
am when all other
blood samples are 
taken…

üNot when AB is
already infused….

Case 6: AB dosing based on TDM: importance of the right sampling time



Boy,  treated at home with continuous infusion of vancomycin via central venous
port catheter
Target level: 20-25 mg/L

Level taken via peripheral venipuncture: 22.4 mg/L
Level PAC 1 (before extensive flushing): 44.2 mg/L
Level PAC 2 (after extensive flushing) : 26.9 mg/L

Blood sampling should be carried out via peripheral sampling!!

Case 6: Falsely elevated vancomycin concentrations due to sampling via the catheter



• You are the hospital pharmacist responsible for the organisation of OPAT.

• A patient admitted for osteomyelitis caused by MSSA and treated for 10 days
with 6 x 2g flucloxacillin IV is clinically stable, CRP and wbc is
decreased/normalized,  the patient does not have fever and is ready to be
discharged. 

• You are discussing with the trauma surgeon and ID specialist what the best 
AB treatment option would be after discharge. 

You are discussing the pro’s and cons of oral clindamycin vs. 
IV flucloxacillin in OPAT

Case 7: Continuous vs. intermittent infusion vs. oral therapy?



1. You are in favor of OPAT with IV flucloxacillin

• Flucloxacillin is a bactericidal antibiotic with very good anti-staphylococcal activity
• Flucloxacillin is a timedependent antibiotic, so continuous infusion will optimize PKPD 

target attainment
• Stability is sufficient to allow a daily administration in two times
• Using elastomeric devices will allow patients to be mobile, go outside, etc.

2. You are in favor of oral clindamycin

• Clindamycin is a bio-equivalent antibiotic and therefore oral treatment is possible
• Clindamycin acts bacteriostatic however after 10 days of IV treatment with a 

bactericidal antibiotic clindamycin can reliably be started
• Flucloxacillin is not stable enough to allow reliable OPAT treatment
• Oral treatment is more elegant than IV OPAT

Case 7: Continuous vs. intermittent infusion vs. oral therapy?
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1. You are in favor of OPAT with IV flucloxacillin

• Flucloxacillin is a bactericidal antibiotic with very good anti-staphylococcal activity
• Flucloxacillin is a timedependent antibiotic, so continuous infusion will optimize

PKPD target attainment
• Stability is sufficient to allow a daily administration in two times
• Using elastomeric devices will allow patients to be mobile, go outside, etc.

2. You are in favor of oral clindamycin

• Clindamycin is a bio-equivalent antibiotic and therefore oral treatment is possible
• Clindamycin acts bacteriostatic however after 10 days of IV treatment with a 

bactericidal antibiotic clindamycin can reliably be started
• Flucloxacillin is not stable enough to allow reliable OPAT treatment
• Oral treatment is more elegant than IV OPAT

Case 7: Continuous vs. intermittent infusion vs. oral therapy?
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PathogenPatient
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Drug adsorption

Elevated MIC values

Infection focus
Altered clearance

Altered Vd

Case 7: Prolonged/Continuous AB dosing & stability



• Concept of PL/CON infusion
• Avoidance of peak concentrations à less toxicity for vancomycin

Hao JJ et al. IJAA 2016; 47: 28-35.

Case 7: Prolonged/Continuous AB dosing & stability



• Concept of PL/CON infusion
• Better PKPD target attainment

for betalactams à better
efficacy (clinical cure, 
mortality)

But!
No statistically significant difference
when
• Only looking to RCTs
• Only looking to studies in which

equivalent doses were used in 
both groups

Teo J et al. IJAA 2014: 43: 403-11.

Case 7: Prolonged/Continuous AB dosing & stability



• Dedicated line to avoid incompatibilities
• Easy in OPAT
• Not alway feasible in hospitalized patients

• Loading dose (electronic prescribing)
• Stability (in OPAT in specific device)

• Flucloxacillin:  2 x 6g/12h
• Mobility of patient?

• Decreasing with infusion pump in hospitalized patients
• Feasible (in OPAT) with elastomeric devices

• Cost of (electronic) infusion pumps/syringe drivers?

Case 7: Requirements for prolonged/continuous infusion



Administration of BL and vancomyin in BE: 
heterogeneity in daily clinical practice

Possibility for standardization?

Case 7: Requirements for prolonged/continuous infusion



Antibiotic

PathogenPatient

Stability
Drug adsorption

Elevated MIC values

Infection focus
Altered clearance

Altered Vd

Conclusion

Personalized dosing

Keep the patient in mind!!



Thank you
Questions?


