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Introduction: the special case of antibiotics

Host + Pathogen = Infection

AB concentrations should be
v sufficient to kill the bug
v sufficient to attain the infected tissue
(e.g. lung, brain, abdomen...)

v" not to be too high to avoid toxic effects




Introduction: current challenges in antibiotic prescribing

DE ANTIBIOTICACRISIS
Valt resistentie in de
geneeskunde en de landbouw
nog te bestrijden?

Iknop het
einde

winnen
de bacterién

Door menselijke overmoed is het helaas de regel
geworden: bacterién, schimmels, insecten en

naamde resistent worden tegen
S

Do recoveries die, or are they killed?
The Pinstriped greens take on Big Oil

Economist Boss of the UN: worst job in the world

Win or lose, dark days for Cameron

How gangs suck El Salvador dry

When the drugs don't work

The rise of antibiotic resistance

>> |[ncreasing bacterial resistance




Introduction: current challenges in antibiotic prescribing

>> “Lack” of new antibiotics

2009-2019:

Fidaxomycin

e Ceftaroline

e Ceftazidim-avibactam

 Ceftolozane-tazobactam
* |savuconhazole

1953: Glycopeptides, Nitroimidazoles, Streptogramins <€ P> 1955: Cycloserine, Novobiocin

1952: Macrolides <« P 1957: Rifamycins
1950: Pleuromutilins <« P 1961: Timethoprim
1948: Cephalosporins P 1962: Quinolones, Lincosamides, Fusidic acid
1947: Polymyxins, Phenicols <« P> 1969: Fosfomycin
1944: Nitrofurans < » 1971: Mupirocin
1945: Tetracyclines <« P 1976: Carbapenems
1943: Aminoglycosides, Bacitracin (topical) <« P 1978: Oxazolidinones
1932: Sulfonamides P 1979: Monobactams
1928: Penicillins <« P 1987: Lipopeptides
1750

DISCOVERY VOID

© ReAct Group 2015
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Introduction: “4D strategy”: the right dose még

OVERDOSING UNDERDOSING

PATIENT PATHOGEN

PK PD

Volume of distribution Minimal inhibitory Concentration (MIC)
Clearance “Kill characteristics”
Tissue penetration
Protein binding

Defining the dose =
finding a balance between
overdosing (toxicity) vs. underdosing (therapeutic failure and resistance development)




Introduction: “4D strategy”: the right dose

DOSL

Concentration (mgiL)

Time (hours)

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

Antibiotics are
classified in
function of

PK/PD target



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

Bacterial eradication & ceftazidime dose (mouse -pneumonia model - K. pneumoniae)
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Which PK/PD target? Magnitude of the PK/PD target?

Bacterial eradication & temofloxacin dose (neutropene mouse - S. pneu thigh abces)
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Introduction: “4D strategy”: the right dose @%@

These findings in animal models were confirmed in patients...

J Infect Dis. 1987 Jan;155(1):93-S.

Clinical response to aminoglycoside therapy: importance of the ratio of peak concentration to minimal inhibitory
concentration.

Moore RD, Lietman PS, Smith CR.
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Peak / MIC Ratio

Relation between Cmax/MIC and clinical response: Cmax/MIC ~10
- 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

Preclinical studies

Clinical studies

Concentration-dependent

Aminoglycosides Maximum killing*

Resistance suppression®

Time-dependent

Carbapenems Maximum killing®

Resistance suppression®*

Cephalosporins Maximum killing"

Resistance suppression

Penicillins Maximum killing"

Resistance suppression®*

Concentration-dependent and time-dependent

Fluoroquinolones Maximum killing*<¢

Resistance suppression®**!

Vancomycin Maximum killing™
Resistance suppression*™
Linezolid Maximum killing
Resistance suppression
Tigecycline Maximum killing™®
Resistance suppression
Daptomycin Maximum killing™***
Resistance suppression*™
Colistin Maximum killing™"*

Resistance suppression

AUC,,/MIC 80-100
Co/MIC10-30

40% Ta-MIt
16 x MIG; C,,,/MIC >6.2

7 = mi

60-70%T

40-50% T, ¢
40-50% T, ¢

AUC, ,/MIC >30-100
AUC,,,/MIC>160; AUC, ,/MPC 222

AUC, ,/MIC 86-460
AUC, ,/MIC 200

50% T:-MIC
AUC, ,/MIC 38-442

AUC, ,/MIC >200
AUC, ,/MIC7-23

Clinical cure®™*
Microbiological cure

Clinical cure®
Microbiological cure”

Clinical cure®
Microbiological cure'®*

Clinical cure
Microbiological cure®

Clinical cure's#esease
Microbiological cure'+#*

Clinical cure™*
Microbiological cure®

Clinical cure”
Microbiological cure”

Clinical cure'*s71®
Microbiological cure'®**°

Clinical cure
Microbiological cure

Clinical cure
Microbiological cure

C,./MIC 8-10; AUC/MIC>70

75% T i G/ MICS
54% T e

100% T,
60-100% Tome 95% T>4.3xmc

40-50%T

AUC,,/MIC 2125-250; C,./MIC =8

AUC, ,/MIC 234-125;C,_/MIC =8

AUC, ,/MIC 2400-450

AUC, ,/MIC 2400

AUC, ,/MIC 285; 85% T,

AUC,,/MIC 80-120; 85% T ,,,

AUC, ,/MIC >12.8-17.9; f AUC, ,/MIC 20-9
AUC, ,/MIC 6.9-17.9

AUC,,,/MIC=ratio of area under the concentration time curve from 0 to 24 h to minimum inhibitory concentration. C_/MIC=ratio of maximum concentration of antibiotic
in a dosing interval to minimum inhibitory concentration. T,,, =percentage of dosing interval that the antibiotic concentration is maintained above the minimum inhibitory
concentration. AUC,,,/MPC=ratio of the AUC,,, to the concentration that prevents mutation. C,,,=minimum concentration of antibiotic in adosing interval, f=free
concentration or fraction of drug not bound to plasma proteins. *Where the index is reported as a range, data included might have been derived from different infection
models with different bacteria. Specific data for the contributing values can be found in the associated references. Data for the various indices has been reported in different
studies according to total and free (unbound) concentrations of drug.

Table 1: Studies reporting pharmacokinetic/pharmacodynamic indices from preclinical and clinical assessments, by antibiotic class




DOSL

* ‘one dose fits all’ > PERSONALIZED DOSING
(e.g. musculoskeletal vs. urinary tract infection)

(renal function, volume of distribution
(capillary leak), ...)

* ultimate personalized dosing =
" Vancomycin, aminoglycosides, voriconazole, posaconazole
" |ncreasing interest: beta-lactams, colistin, ...



Introduction: “4D strategy”: the right dose

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

WHICH ANTIBIOTIC DOSE SHOULD BE USED?

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

Man, 60 yrs old; 75 kg; 1,78m; BMI: 23,6 kg/m?

eGFR (CKD-EPI): 93 ml/min/1,73m? -
Reason for admission: colon-diverticulitis |

Diverliculitis:
Infection or

inflammation
in diverticula

- - -
o — - ¢
Sveseasss,

Diverticulosis:
Small pouches
called diverticula
in colon

e
«

R/ amoxicillin-clavulanic acid IV

02017
MAYO

Which dose and dosing frequency should be applied for IV
amoxicillin-clavulanic acid?
/




Case 1: Dosing amoxiclav in IAI?

Amoxicillin-clavulanic
acid 1.2g g6h

Amoxicillin-clavulanic
acid 1.2g g4h

Amoxicillin-clavulanic
acid 2.4g g6h

All of the above are
possible

.. Start the presentation to see live content. Still no live content? Install the app or get help at PollEv.com/app -.



Case 1: dosing of amoxicillin-clavulanic acid in IAl

amoxicillin-clavulanic acid 1,2g g6h

amoxicillin-clavulanic acid 1,2g gq4h

amoxicillin-clavulanic acid 2,4 g g6h

all of the above are possible




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

Infection focus
Altered clearance
Altered Vd

o

MOSL

Drug adsorption

Pathogen
{ Elevated MIC values J




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

Hawesedker of ol BMC Fharmacology and Tosioology 2014, 1538 ~
hypa/ Svwewwe Biomedoentral com/ 205065111538

BMC

Pharmacology & Toxicology

RESEARCH ARTICLE Open Access

Is the standard dose of amoxicillin-clavulanic acid
sufficient?

Michiel Hacscker ' Thomas Havenith?”, Leo Stolk?. Cees Neef”, Cathrien Bluqqcnul" ' and Anneclies Verbon™

Methods and patients:
Amoxicillin-clavulanic acid 1,2 g IV g6h 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/I)



Is the standard dose of amoxicillin-clavulanic acid
sufficient?

8
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Percentage of patients that reach
the efficacy target (%)

.

—f 4
0.5 1 2 4 8 16 32 64
MIC (mg/L)
Figure 4 Calculated percentage of with 40%T > MIC at different MICs for increasing in dosages.
-

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

UZLeuven: MIC50 E. coli: 8 mg/L

* |Al: amoxicillin-clavulinic acid IV 1200mg q6h = g4h (CKD-EPI > 80 ml/min/1,73m?)

Cave: amoxicillin-clavulinic acid induced liver injury (in 1-1,7/10.000 users)



infection focus / pathogen (MIC)

- Amoxicillin-clavulanic acid 1,2g g4h (high dose)

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

Musculoskeletal infections (infection focus)

- Amoxicillin-clavulanic acid 1,2g g6h (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)



infection focus / pathogen (MIC)

= 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 2: rifampicin dosing in musculoskeletal infection (M)

* Woman 60 yrs old, COPD, +- 36 kg
* Total hip prosthesis (THP) right

* 6 months ago: periprosthetic fracture femur = internal fixation procedure

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

R/ flucloxacillin IV 1g g4h + rifampicin PO 300 mg g12h




Case 2: rifampicin dosing in Ml

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

Recentste zorgregistraties die voldoen aan deze criteria:
Zorgregistratie van FPgewicht{ FPgewichtW = 38.0 } voor patient 17 uitgevoerd door
uitvoerder: cquint3 op 2019-03-05 21:17:12.
@ Custom criteria for [MANUEEL NA TE KIJKEN] are not (vet) implemented: Indicatie van
rifampicine
& Voorschrift voor RIFADINE uit te voeren op 2019-03-06 20:00:00 en gevalideerd door
validator: cquint3 op 2019-03-05 21:21:19.
In de periode van 2019-03-06 00:00:00 tot 2019-03-06 23:59:59 waren er elke dag
voorschriften
effectieve dosis 600.00mg in periode van 2019-03-06 00:00:00 tot 2019-03-06 23:59:50

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

- Should the rifampicin
dose/posology be adapted? )




Case 2: Would you change the dose of rifampicin?

No, the prescribed dose is OK

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

.. Start the presentation to see live content. Still no live content? Install the app or get help at PollEv.com/app -.



Case 2: rifampicin dosing in Ml

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 ql2h.




Case 2: AB dosing in function of an altered Vd

Infection focus
Altered clearance
Altered Vd

Antibiotic {
Stability

Drug adsorption }

MOSL

{ Elevated MIC values J




Case 2: AB dosing in function of an altered Vd

* Vd is determined by physicochemical properties of the AB:

t’

* molecular weight
e degree of ionization
e protein binding

vd

° I I p I d SO I u b I I Ity - Lipophilic - Hydrophilic
- Concentrate in tissue - Concentrate in plasma
- Metabolized by liver - Eliminated via kidneys
+/- protein binding +/- protein binding

* Vd is determined by patient characteristics

Fluoroquinolones B-lactams
Macrolides Aminoglycosides
Lincosamides Glycopeptides
Tigecycline Daptomycin

* bodyweight
* fluid status, fluid loading
* hypoalbuminemia



Case 2: AB dosing in function of an altered Vd

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



Case 2: AB dosing in function of an altered Vd

* \Vd can be altered by
* Bodyweight: overweight

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

Société Belge d'Infectiologie et de Microbiologie Clinique

Belgische Vereniging voor Infectiologie en Klinische Microbiologie

HOME CONTACT ORGANISATIE SYMPOSIA (BVIKM), LESSENREEKSEN IGGI INFO IGGI

5 Posologie in peval van mer- of levennsullcantie. peen sanpassing van de doses
; al van overemicht of haci

» Cefazoling 3 p'cosis oy patientan var > 120 kg.

IGGI guide. www.bvikm.org



Case 2: AB dosing in function of an altered Vd

* \Vd can be altered by
* Bodyweight: underweight



Case 2: rifampicin dosing in function of an altered Vd

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

R/ flucloxacillin IV 1g g4h + rifampicin PO 300 mg g12h

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

However...
In casu: underweighted patient (36kg!!) AND 20 mg/kg/24h = 720 mg/24h
therapy of 3 months: side effects!! (hepatotoxicity)

—> rifampicin 300 mg g12h is already a high dose



Case 3: voriconazole & neurotoxicity

* Agirl, 4yrsold, 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.

* Atrough 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: Would you recommend to switch to L-AmB?

No: a VRC trough level of 3.7 mg/L will not
lead to neurotoxicity. Other causes of
neurotoxicity should be excluded.

No: the dose should be decreased to a trough
level of 1.5 mg/L, neurotoxicity will then
disappear

Yes: the patient has a low serum albumin (24
g/dL). Therefore the free VRC levels will be
higher than normal, leading to neurotoxicity

No: hallucinations and confusion linked to
VRC areinnocent

.. Start the presentation to see live content. Still no live content? Install the app or get help at PollEv.com/app -.



Case 3: Would you recommend to switch to L-AmB?

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: AB dosing in function of an altered Vd

Infection focus
Altered clearance
Altered Vd

Antibiotic {
Stability

Drug adsorption }

MOSL

{ Elevated MIC values J




Case 3: AB dosing in function of an altered Vd

* \Vd can be altered by

 Critical illness
* Hypoalbuminemia

Capillary leak
Hypoalbuminaemia

e.g. aminoglycosides,
beta-lactams and
vancomycin

Roberts et al. Lancet Infect Dis. 2014

Criticall ilness

!

™\
/ N\

A

\’

Hyperdynamic

Increased cardiac
output

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

No organ
dysfunction

Renal or hepatic
dysfunction, or
both

Organ support

RRT, or ECMO, or
both

Increased clearance

Increased volume of
distribution

Unchanged volume
of distribution

Increased volume of
distribution and
decreased clearance

Increased volume of
distribution and
possible increased
clearance

Decreased plasma
concentrations

Decreased plasma
concentrations

Normal plasma
concentrations

Increased plasma
concentrations

Increased or
decreased plasma
concentrations

N




Case 3: Impact of hypoalbuminemia on the PK of voriconazole

Bloodstream
(central compartment)

Bound fraction Kp

central compartment

Albumin —

Unbound fraction ok " Unbound fraction
|
—»
—>  Bloodstream <—ﬁ:— Tissues
central compartment ! Kot peripheral compartment
|
|

e

/Most drugs (linear PK)

- Free concentration 1
- Tissue distribution 1
- Elimination and clearance 1
- Decrease in total concentration
Underdosing, potential therapeutic
\ failure especially in BSI

/Drugs with non-linear PK

Free concentration 1

Tissue distribution 1

Elimination rate =

Total concentration is unaltered, free
fraction 1

/ & Efficacy/toxicity 1

~

/




Case 3: Impact of hypoalbuminemia on the PK of voriconazole

Impact of Hypoalbuminemia on Voriconazole Pharmacokinetics in
Critically Ill Adult Patients

Kim Vanstraelen,® Joost Wauters,”™ Ine Vercammen,® Henriette de Loor,” Johan Maertens,™ Katrien Lagrouw,® Pieter Annaert,”
Isabel Spriet®

Table 2: Adjusted total voriconazole plasma concentrations” (mg/L) in relation to varying serum albumin concentrations (g/L) and a constant total plasma bilirubin

E =067, p=0.001 concentrations of 1 mg/dL .
F2=0.45
&0 x Adjusted total VRC® Measured total voriconazole plasma concentration (mg/L)
- ) concentrations(mg/L) 30 35 40 41 42 4.3 44* 45*% 46* 47% 48% 49*% 50% 51% 52% 53% 54%* 55 56 5.7 58 59 60
é : ‘;Lﬁﬂ- 10 38|44|50(52|53|54(55| 5758|359 |60|62|63|64|66|67|68|69|71(72(73(74|76
% 11 37|44|50(51|52|54(55|56|57|59|60|61|62|64|65|66 |67 |69|70(71(72(74|75
E 50 _ 12 37|43|49|51|52|53(54|56|57|58|59|60|62)|63|64]|65]|67|68|69|(70(72(73|74
.§ § 13 37|43|49|50|51|52(54|55|56|57|59|60|61|62|63|65]|66|67|68(70(71(72(73
E E 14 36|42|48|49|51|52|53|54|56|57|58|59|60]|62|63|64]|865]|66|68|(69|(70(71|72
"5' 5 15 36|42|48[(49|50|51|53|54|55|56|57)|58|60]|61]|62|63]|64]|66|67|(68(69(70](72
B 407 g 20 |34f39|45(a6[47)as| 5051|5253 (5455|5657 |59(60(61(62(63|64(65|66|68
= 8 25 [32037|42|43(4a5046| 47|48 |49 |50 |51 (52|53 |54(55|56]57(58[59(60(61]|63[64
30 303570 HT | %2 | 43| 44| 45| 46| 47 | 4849|5051 |52]|53]|54|55|56(57(58(59(60
35 2,8(32|37(38(39|40( 41| 42| 43|44 |44 | 45|46 |47 |48|49|50]|51|52(53(54(55]|56
Elig 40 26(30|34(35(36(|37(138|39 (40|40 |41 |42 |43 |44 |45|46 |46 |47|48(49(50(51|52
T T T y T T T - WRC=voriconazole
10 15 0 3 30 3 40 -*Adjusted total voriconazole concentrations were calculated with the formula “Adjusted total WVRC conc = (100- WVRCPPB) x measured total VRC conc x
Plasma albumin (g/1.) 2/100“ where “VRC PPB = 30.5015+0.668 x HSA-0.1867 X Bili.o." based on the multivariate analysis on the combined dataset from study A and B.
FIG 1 Positive correlation between the percentages of voriconazole plasma - The dark grey cells indicate the supratherapeutic adjusted total voriconazole concentrations, assuming a total voriconazole plasma concentration of 5.5
protein binding (PPB) and plasma albumin concentrations (in grams/liter) mg/L as upper limit of the reference range and an average voriconazole PPB of 50%.

according to the univariate analysis of the combined set of data from study
A (patients admitted to the ICU and treated with voriconazole) and study

B (patients admitted to the ICU and not treated with voriconazole; plasma
spiked with 1.5, 2.9, and 9 mg/liter voriconazole). - *Measured total voriconazole concentrations (mg/L) within the reference range (<5.5mg/L) which can resultin elevated unbound voriconazole and

supratherapeutic adjusted total voriconazole concentrations (mg/L) infunction of the severity of hypoalbuminemia.

- The light grey cells indicate the additional supratherapeutic adjusted voriconazole concentrations, assuming a total voriconazole plasma concentration
of 4mg/L as upper limit of the reference range and an average voriconazole PPB of 5086.

Antimicrobial Agents and Chemotherapy p. 6782-6789 Movember 2014 Volume 58 Number 11



Case 4: colistin dosing & renal function

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

Medical history

* B-ALL - allogene SCTx = cGVHD

* COPD, smoker, hypercholesterolemia, aHT, STEMI (2013)
* rectumcarcinoma (2018) - total mesorectal excision

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

-2 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: Which dose of colistin would you recommend?

A LD of 9 MIU, followed by a MD of 4 x
2 MIU

A LD of 9 MIU, followed by a MD of 6 x
2 MIU, as the patient shows
augmented renal clearance.

A LD of 12 MIU, followed by a MD of 6
X 2 MIU, as the patient shows
augmented renal clearance.

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

.. Start the presentation to see live content. Still no live content? Install the app or get help at PollEv.com/app -.



Case 4: Which dose of colistin would you recommend?

1. A loading dose of 9 MIU followed by a maintenance dose of 4 x 2 MIU.

2. Aloading 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. | am not sure about her renal function. | would like to confirm that the patient is
really hyperclearing.



Case 4: AB dosing in function of an altered renal clearance

Infection focus
Altered clearance
Altered Vd

Drug adsorption

o

MOSLE

Pathogen
{ Elevated MIC values J




Case 4: AB dosing in renal insufficiency: IGGI table

POSOLOGIEEN BlJ ADOLESCENTEN EN VOLWASSENEN MET NIERINSUFFICI-
ENTIE:

ANTIBIOTICA

VOORAFGAANDELIJKE OPMERKINGEN BETREFFENDE POSOLOGIEEN BlJ PATIENTEN MET NIERINSUFFICIEN- Current IGGI table ‘Dosing in renal
insufficiency’

TIE

o Aminosiden

EERSTE (GESCHATTE) GLOMERULAIRE FILTRATIESNELHEID

ANTIBIOTICUM DOSIS/ <15 ML/MIN Set up as a consensus document
OPLaaDbOS!S | 89 60 MLMIN | 50 > 30 MLIMIN | 29 - 15 MLIMIN s P
25 tot 30 ma/k 25 tot 30 ma/kg toegediend met de kortst mogelijke intervallen (minimum 24
g uur) die toelaten dalserumconcentraties te bereiken van < 3 pg/ml.
150t 30 molka | 15 ot30 mofka | 15 ot 30 mofka | 15 tot 30 mo/ka
1510t 30 mofkg a24h q48h a72h __qosh
25 malkg 15mg/ka 24h | 15 ma/kg q4sh e Pl
Amikacine iv of im 15tt25makg | 2 maggh"'g"‘g 15 tot 25 ma/kg q24h 15 mag/kg q4sh
(normale dosis).
1510125 mgikg | 15mohgqaen | 1o maka | 15 morkg [ 15 markg [ 15 malkg | 15 mgfkg

(GESCHATTE) GLOMERULAIRE FILTRATIESNELHEID
> 90 ML/MIN' | 89 — 60 ML/MIN | 59 — 30 ML/MIN | 29 — 15 ML/MIN | < }ES’“R'—’D:'}'“

Amikacine v (of im). Doses van 25 tot 30 mg/kg toegediend met de kortst mogelijke intervallen
(minimum 24 uur) die toelaten dalserumconcentraties te bereiken van < 3 pg/mi.

15 mg/kg g24h

25 ma/ka g24h

ANTIBIOTICUM

IGGI guide. www.bvikm.org



POSOLOGIEEN VAN ANTI-INFECTIEUZE GENEESMIDDELEN:

ADOLESCENTEN EN VOLWASSENEN MET NIERINSUFFICIENTIE e« VZA — Antibiotica
VOORAFGAANDELIJKE OPMERKINGEN BETREFFENDE DE POSOLOGIEEN VAN ANTI-INFECTIEUZE GENEES- werkgroep:
MIDDELEN BIJ PATIENTEN MET NIERINSUFFICIENTIE e Revision of the
current dosing
o Aminosiden. table by end of
o Azaliden, ketoliden, lincosamiden, (neo)macroliden. 2019

o Carbapenems, monobactams.
o Cefalosporines.

o Fluoroquinolonen.

o Glycopeptiden.

o Penicillines.

o Rifamycines.

o Tetracyclines.

0 o-nifro-imidazolen.

o Diverse andere antibiotica.



Case 4: AB dosing in renal insufficiency: IGGI table

+ in IGGI table:

* Division in stages of renal insufficiency
(> 90, 89-60, 59-30, 29-15, < 15 mL/min)

— corresponding to KDIGO stages for
chronic kidney disease

GFR categories

1.2.3: Assign GFR categories as follows [Table 5]
(Not Graded):

Table 5| GFR categories in CKD
GFR category GFR (ml/min/1.73 m?) Terms

 Standard dosing is provided for patients G1 >90 Normal or high
G2 60-89 Mildly decreased*
Wlth > 90 m L/m | N G3a 45-59 Mildly to moderately decreased
G3b 30-44 Moderately to severely decreased
e Several dosing regimens are provided . e A
pe Fa nt| b | Ot I1C (e . g . fO r fl UucC I OoXdacCl I I IN: 4 X :\[:)l?rf.viattions: CKD, ;hrli)rlwicelkidney disease; GFR, glomerular filtration rate.
1g; 4 X Zg an d 6 X Zg/d ay) Itt;];hceritaeb;:r}g? gf'})\./idence of kidney damage, neither GFR category G1 nor G2 fulffill

Kidney Disease: Improving Global Outcomes

www._kdigo.org

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



https://kdigo.org/guidelines/

* The patient’s BMI was only 16, with low muscle mass

* Low muscle mass =2 low creatinine secretion in serum (low SCr
values)

* Estimators will overestimate the patient’s renal function

is the only accurate way to know the
patient’s renal clearance

—CrCl = Ucr x Volume / SCr x 1440



Case 4: Can CKD-EPI be used?

Parameter Case patient before AB | Reference values
therapy UZ Leuven

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

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

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

Cockroft&Gault 129,7 ml/min > 100 ml/min

uCr 45,7 mg/dL 7-18 mg/dL

V, 1850 ml/24u -

Measured Cl, : 45,772 x 1850 mL _ 1,73m?

X
0,62% x 1440 min ~ 2,02m?

[cr],xVu 1,73m?
Cl,= - X
[crl, BSA

= 81 ml/min/1,73m?



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

* In many acutely infected patients, renal impairment will be
, rather than chronic, especially in hospitalized patients

* Renal dosing protocols , based on data gathered in not acutely il
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
iImpairment

Crass RL. CID 2018



Renal Dosing of Antibiotics: Are We Jumping the Gun?

Ryan L. Crass,"” Keith A. Rodvold,? Bruce A. Mueller,” Manjunath P. Pai"

'Department of Clinical Pharmacy, College of Pharmacy, University of Michigan, Ann Arbor; 2Departments of Pharmacy Practice and Medicine, Colleges of Pharmacy and Medicine, University of
Illinois at Chicago

A 25
* lllustration of the dynamic nature of renal 3 20
impairment in acutely infected patients S5
* Retrospective study s " (100%)
e 18500 patients included with cUTI (41%) or acute Baselne 0 24 4 T2 98
bacterial pneumonia (11%) or SSI (32%) or clAl |
(16%) S
* Rate of AKl on admission: 17.5% 515!
* Kidney injury resolved in 57% of patients after 48h ~10
= N = 3256
0.51 (17.5%)

Baseline 0 24 48 72 96

Time (hoiire)



Renal Dosing of Antibiotics: Are We Jumping the Gun?

Ryan L. Crass,"" Keith A. Rodvold,? Bruce A. Mueller,"” Manjunath P. Pai"

'Department of Clinical Pharmacy, College of Pharmacy, University of Michigan, Ann Arbor; 2Departments of Pharmacy Practice and Medicine, Colleges of Pharmacy and Medicine, University of
Illinois at Chicago

 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

* |f renal impairment persists: dose adjustment should be carried out on day 3
to minimize toxicity



Should we always reduce the dose?

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
e deferred as this carries a risk for toxicity

Relevant for back-office clinical validation/CMA!



Case 5: Vancomycin dosing

* Man 18 yrs, 1.87m, 91 kg
* Gastric adenocarcinoma -2 distal gastrectomy and Roux-en-Y anastomosis

* Postoperative complication:
intra-abdominal sepsis with E. faecium —> re-laparatomy and ICU transfer

* eGFR CKD-EPI > 90 ml/min/1,73m?; CrCI8h= 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: Do you agree with the vancomycin dosing?

Yes. Adapt future doses in function of
serum vancomyecin levels

No. A LD of 25 mg/kg was needed,
followed by a Cl of 2g/24h, irrespective
of renal function. Adapt future doses in

function of TDM results.

No. A LD of 25 mg/kg was needed,
followed by a Cl of 2,5g/24h, taking renal
function into account. Adapt future doses
in function of TDM results.

.. Start the presentation to see live content. Still no live content? Install the app or get help at PollEv.com/app -.



Case 5: Vancomycin dosing

Yes.

Adapt future doses in function of serum vancomycin levels

No.
A loading dose of 25 mg/kg was needed (LD 2,275 g)
Followed by a Cl of 2g/24h, irrespective of renal function

Adapt future doses in function of serum vancomycin levels

No.
A loading dose of 25 mg/kg was needed (LD 2,275 g)
Followed by a Cl of 2,5g/24h, taking renal function into account

Adapt future doses in function of serum vancomycin levels



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

Infection focus
Altered clearance
Altered Vd

Drug adsorption

o

MOSLE

Pathogen
{ Elevated MIC values J




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

Criticall ilness

/I\\ v v \’

Hyperdynamic Altered fluid balance
e 'l i 11 l No organ dysfunction Renal or hepatic Organ support
Increased cardiac Third spacing or altered gan dy dysfunction, or both RRT. or ECMO. or both
output protein binding, or both ’ ’

Increased volume of
distribution and
possible increased

Increased volume of
distribution and
decreased clearance

e.g. hydrophylic
antimicrobials with

Increased volume of

Unchanged volume of
distribution

Increased clearance distribution

clearance
predominant renal
elimination
aminoglycosides,
bEtG-/GCtG{TIS and Decreased plasma Decreased plasma Normal plasma Increased plasma Increased or decreased
vancomycin concentrations concentrations concentrations concentrations plasma concentrations

Roberts et al. Lancet Infect Dis. 2014\'/




References:

Serum vancomycin concentration (umol/L)

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

25—

=]
1

-
wn
1

-
o
1

0
1

B-lactam

vancomycin N

This highlights the concern that in many ICU patients

(with seemingly normal renal function),
standard dosing is likely to provide inadequate AB exposure

0 100 200 300

0.1

24h-creatinine clearance (mL/min/1.73m?) CLeg (aimiart. 00

FIGURE 1. Trough drug concentration/MIC ratio (log,, scale) as a function of CL,. Plot of trough drug concentration to MIC ratio as a
unction of CLy,. A va%ue> 1 indicates a trough concentration greater than MIC of the known or suspected pathogen. A trend line has

seen fitted with an R value of 0.53. CL,., = creatinine clearance; MIC = minimum inhibitory concentration.

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




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

Kidney function

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

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

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

YOUNGER AGE

|

DIAGNOSIS OF
POLYTRAUMA

LOWER ILLNESS
SEVERITY

OTHER:
male sex, mechanical ventilation, tdiastolic blood pressure,
fcardiac index, tor | vasopressor use, | furosemide use,
tdiuretic volumes, |positive fluid balance



altered renal clearance

ARC: impact on drug PK?

* impact on drugs with predominant renal clearance

» especially important for drugs with no clinically assessable effect

== hydrophilic antibiotics

(beta-lactams, vancomycin, aminoglycosides...)



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

Multivariate Regression Results of Clinical Outcome for Patients Who Did Not Receive Renal
Replacement Therapy

Model 50% fT-mMmi1C 100% fFT-mMiIC
Parameters
OR 9596 CI P OR 959 CI
Value
APACHE Il score 0.54 .92-.96 =.001 0.54 .92-.96
SOFA score Q.97 .94_-1.00 .053 0.597 .894-1.01

50% f T=miIC 1.03 1.01 .001
-1.04

Value

97

A3

100% f T=miC 1.02 1.01
-1.05

.040

AlC 1758.60

BIC 1785.07

SIOG

|l

Dinapolos”
I 1

Roberts et al. 2014. Clin Infect Dis




altered renal clearance

ICU: large point prevalence survey

-:f"l“i-:)-n']’;ﬁl“"“'“ Risk factors for target non-attainment

M. Akova during empirical treatment with p-lactam
M. Bassetti T . ags . .

G. Dimopoulos antibiotics in critically ill patients

M. Kaukonen
D. Koulenti
C. Martin

P. Montravers
J. Rello

A. Rhodes

A. A. Udy

T. Starr

S. C. Wallis
J. A. Roberts

Clinical outome (clinical cure) ~ target attainment

|

» ~ 1/renal clearance (ARC, CrCI>130ml/min/1,73m?)
~ extended / continuous infusion

De Waele JJ et al. 2014. Intensive Care Med



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

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

(after loading dose).

Vancomycin concentration (mg/L)

40
3
30
2
20
-------
1 e -
1 ...."Ooo:—oo-oto.

< == 100mI/mirv1.7 3y

- 150mi/mirV1.73m?
w 200ml/mirv1.73nmy
-« 250ml/mirv1.73m?

/

CONTINUE TOEDIENING (3 lumina)

AANDACHTSPUNTEN BlJ VOORSCHRUVEN

=

ONDERHOUDSDOSIS «  start onmiddellijk na leeglopen ladingsdosis
» afh van nierfunctie (eGFR volgens CKD-EPI):

Zie SCHEMA'S EMV. Kies obv: continu infuus, eGFR en gewicht.

LADINGSDOSIS * 25 mg/kg (max 2,5 g), over minimaal 2 uur

eGFR Onderhouds- | Debiet Oplos-
(mL/min/1,73m?) | dosis middel
>100 2,5g/24 uur 250 mL 250 mL
50-100 2g/24 uur [24u NaCl
10-50 1g/24 uur 0,9%

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




Case 6: Therapeutic dose monitoring (TDM) of vancomycin

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
e CR-BSI with MR-CNS : R/ vancomycine, started at 2 x 1g, intermittent infusion
e CKD-EPI: 88 mL/min.1,73m?, 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: Is 33 mg/L a correct level?

The level is falsely elevated: the blood
sample was taken when the next dose
was already infused.

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

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

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

.. Start the presentation to see live content. Still no live content? Install the app or get help at PollEv.com/app -.



Case 6: Is 33 mg/L a correct level?

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: AB dosing & drug adsorption

Infection focus
Altered clearance
Altered Vd

Antibiotic {
Stability

Drug adsorption }

MOSL

{ Elevated MIC values J




Case 6: TDM based dosing = ultimate personalised dosing

CRITERIA AMINO VANCO TEICO VORICO POSACO
GLYCOSIDES

PLASMA-EFFECT

CORRELATION

ESTABLISHED PKPD TARGET + + +/- + +
NARROW THERAPEUTIC ++ + - L +/-
MARGIN

HIGH INTERPATIENT + + + + +
VARIABILITY

DIFFICULT INTERPRETATION + + + + +

OF CLINICAL EFFECT

BIOASSAY AVAILABLE + + + + +



Case 6: Requirements TDM based dosing

From the PATIENT

Prescription for TDM
Venipuncture

Correct tubes

Correct storage on ward
Sending sample to lab

ke wbneE

antecubital fossa

to the LAB

1.  Correct storage in lab

2.  Sample preparation
3.  Analysis
1. Commercial IA
2. LC-MSMS

and back to the PATIENT

1.  Validation of result

2.  Advice for dose adaptation
based on reference values

3.  Actual dose adjustment

Drug

Reference

Voriconazole

1-6 mg/L

Posaconazole

>0,7 mg/L

Itraconazole

0,5-4 mg/L

, quality should be assured in the pre-analytical,

analytical and post-analytical phase




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

 Trough level: just before the next dose

AB dosing based on TDM: importance of right sampling time

Plasma Concentration

v Notat4amor6

------------------------------ Toxicity level
Coy am when all other
blood samples are
| taken...
| v '
_________ mno - Minimally effective Not Whe_n AB s
concentration already infused....




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

BJ( :P British Journal of Clinical DOK10.1111/j.1365-2125.2010.03749.x

Pharmacology

Letter to the Editors

Falsely elevated vancomycin plasma concentrations

sampled from central venous implantable catheters
(portacaths)

Daniel F. B. Wright,' Hesham S. Al-Sallami,' Pamela M. Jackson? & David M. Reith?

'School of Pharmacy, University of Otago and *Department of Women’s and Children’s Health, Dunedin School of Medicine,
University of Otago, Dunedin, New Zealand

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

* 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 1V 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
\_




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

e Stability is sufficient to allow a daily administration in two times

e 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 vs. oral treatment?

You are in
favor of OPAT

with [V
flucloxacillin.

You are in
favor of oral |B
clindamycin.

.. Start the presentation to see live content. Still no live content? Install the app or get help at PollEv.com/app -.



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

e 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: Prolonged/Continuous AB dosing & stability

Infection focus
Altered clearance
Altered Vd

Antibiotic {
Stability

BOSE

{ Elevated MIC values J




Case 7: Prolonged/Continuous AB dosing & stability

* Concept of PL/CON infusion

* Avoidance of peak concentrations = less toxicity for vancomycin

Study %
0 RR (95% C1) Weight

Historical-control study '
Wysocki et al (1995) R E—

— 067(013,335) 276
Sublotal (-squared = %, p = ) — - 067(0.13,335) 276
Cohon study -

Vuagnat et al. (2004) ¢ - - 010(001,1.79) 432
Ingram et al. (2009) —— 040(0.14,117) 920
Hutschala et al (2000) - 076(044,131) 1617
Akers ot al (2012) o 072(041,126) 2045
Saugel et al, (2013) - 028(012,069) 1490
Tafelski et al, (2015) ——— 076(044,130) 1902
Di Filippo et al (1998) (Exchuded) 000
Sublotal (-squared = 25.2%, p = 0.245) O 050(044,079) 8406
RCT

Wysocki et al. (2001) —— 086(040,188) 1038
Schmelzer et al. (2013) ' 032(004,297) 280
Sublotal (-squared = 0.0%, p = 0.410) <> 075(0.36,155) 1318
Overall (-squared = 0.0%, p = 0.474) O 061(047,080)  100.00

T T
00581 1 172

Fig. 2. Forest plot of nephrotoxicity, Forest plot summary of the unadjusted risk ratio (RR) of the studies included in the meta-analysis comparing the incidence of
nephrotoxicity in patients treated with continuous infusion of vancomycin (CIV) versus intermittent infusion of vancomycin (IIV). RCT, randomised controlled trial,

Hao Ji et al. 1JAA 2016; 47: 28-35.



Case 7: Prolonged/Continuous AB dosing & stability

* Concept of PL/CON infusion

* Better PKPD target attainment
for betalactams = 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

Prolonged Infusion  Intermittent Bolus Risk Rano Risk Rano
Study or Subgroup Events Total  Events Total Weight M-H, Fixed, 95% C1 MK, Fxed, 95% CQ
Angus 2000 k] 10 9 1" 1% 0371014099 -
Buik 2001 3 12 2 3 1.9% 075017, 339
Chyva 2012 14 106 17 108 120% DB4[044 180 ——
De Jongh 2008 0 ] 0 e Not estmable
Dow 2011 L o7 " o g% 059 0.25,1.39] _—
Dulhunty 2012 (] 0 3 3 43% 050014182 —
Fahimi 2012 17 n 20 30 144% 082055 124 -
Georges 2005 J 6 3 M4 23% 082021, 414 —
Grant 2002 0 a7 6 61 17% 010001, 1 7] &1
Hughes 2009 L] 7o 3 29 1% 0T4[0 20,279 _ |
Lagast 1983 ] 20 El 28 25% 1.56 [0.48, 508) e —
Lau 2008 1 130 3 132 21% 034004 32 ——
Lodise 2007 9 102 21 92 157% 039016 080 -
Lorente 2000 L K1) 1" 46 89% 07103319 —
Patel 2009 ‘4 70 6 60 9% 087016, 240 -t
Rafsti 2006 5 0 ) 20 4% 083030, 229 -
Roberts 2007 3 29 0 26 04% 6771037,12532 S ————
Robens 2009 2 5 0 S 04% 5000030 8389 T -
Robens 2010 0 ] 0 e Not estmabie
Sakia 2007 1 10 2 100 14% 050005 487
wang 2009 1 1% b 14 4% 0171002,122
Total (95% C1) nse 786 100.0% 066053, 08 L
Total events e 137
Heterogeneltly ChF= 1620 df= 16 (P = 0 58), F= 0% 'U 01 U" T ") 10 N
Tost for overal effect Z = 3 64 (P = 0.0004) .

Favours Infysion  F avours Dows

Fig. 2. Forest plot summary of the pooled relative risks (RRs) of the studies comparing mortality rates in patients receiving prolonged infusion and intermittent boluses, Cl,

confidence interval,

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



to avoid incompatibilities

Easy in OPAT
Not alway feasible in hospitalized patients

(electronic prescribing)

(in OPAT in specific device)
Flucloxacillin: 2 x 6g/12h

of patient?
Decreasing with infusion pump in hospitalized patients
Feasible (in OPAT) with elastomeric devices

of (electronic) infusion pumps/syringe drivers?



Case 7: Requirements for prolonged/continuous infusion

Eur J Clin Microbiol Infect Dis (2013) 32:763-768
DOI 10.1007/s10096-012-1803-7

A survey of beta-lactam antibiotics and vancomycin
dosing strategies in intensive care units and general wards
in Belgian hospitals

F. M. Buyle - J. Decruyenaere - J. De Waele -

P. M. Tulkens - T. Van Audenrode - P. Depuydt -
G. Claeys - H. Robays - D. Vogelaers

Table 1 Recommendations for the administration of the four beta-lactam antibiotics and vancomycin: intensive care unit (ICU) versus non-ICU

n Non ICU ICU
Intermittent  Prolonged Combination  Intermittent  Prolonged Combination
infusions infusions :
0% LA % 1 (% . . . - -

e xo 9w W Administration of BL and vancomyin in BE:
Ceftazidime 2. 1BEY 0O 3@ 00 heterogeneity in daily clinical practice
Cefepime 20 18 (90) 1(5) 1 (5) 0(0)
Piperacillin-tazobactam 34 30 (88) 4(12) 0(0) 0(0)
AR ¥ 265 1E) 10 0(0) Possibility for standardization?
Vancomycin 34 19 (56) 0(0) 12 (35) 3(9)




Conclusion

Personalized dosing

Keep the patient in mind!!



Thank you
Questions?




