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Overview

» Neonatal sepsis

« Optimising antimicrobial treatment
of neonatal sepsis

* Microsampling to inform
antimicrobial dosing
- Facilitating PK
- TDM
- Personalised dosing
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Towards the Sustainable Development Goals for

neonatal mortality

« Five million deaths in children under 5
years of age/year

* Improvement since 1990
* Slower declines in neonatal mortality

» Half of all under 5 mortality occurs in the
first month of life

* Major causes:
* Preterm birth

* Perinatal insult (hypoxia/infection)
* Infections including sepsis
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Neonatal sepsis
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Antimicrobial resistance in neonatal sepsis
- A global health priority

Studies
« New antimicrobials urgently needed for .
MDR Gram-negatives . il
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Optimising antimicrobial use for neonatal sepsis

1. Need to ensure access + How can microsampling help?
« Understand the aetiology of neonatal « Dosing recommendations based on
sepsis and associated AMR neonatal PK
* Implement appropriate regimens * Therapeutic drug monitoring

* Personalised dosing in critical illness
2. Need to use optimally (steward)

* Reduce unnecessary treatment
* Right drug

* Right dose

* Right duration
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Antimicrobial pharmacokinetics in neonates

. Significant progress in last decade, but: Challenges in neonatal PK studies
. Still relatively few studies Patient heterogeneity
« Small, sparse samples Physiological maturation

Critical iliness
Drug-drug interactions

. Largely opportunistic

. Need for high-quality PK studies Appropriate sampling

. Well-designed Frequency

. Transparently reported Method

. New and repurposed drugs Volume
Type/Matrix
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Physiological variation in neonatal sepsis

Significant haemodynamic
compromise and fluid shifts

Decreased or increased renal
excretion

Reduced protein binding

Overlay maturational effects
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Existing antimicrobial TDM in neonates

« Gentamicin « Vancomycin

« Commonly used in empirical regimens - Active against Gram-positives, particular
+ Aminoglycoside value in MRSA

* CaxcMIC target * Glycopeptide

- TDM « AUC:MIC target

 Trough used to ensure clearance * TDM

* Trough level used to infer AUC:MIC
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CHALLENGES FOR MICROSAMPLING IN NEONATES

- Highly sensitive instrumentation across a large
dynamic range
- Highly specific methodology
- Withstand matrix effects from hemolytic,
lipemic, icteric samples
- Limitation with protein binding
. Total concentrations available only
. Unbound available for biological activity
. Understand relationship between albumin
and total drug concentration




THE UNIVERSITY
OF QUEENSLAND
ANRTRALIA

APPLICATION OF MICROSAMPLING IN NEONATES
DBS-LC-MS/MS assay for caffeine:

] Bioanalysis

« 44 pre-term neonates

« Loading dose: 20 mg/kg

validation and neonatal application

« Maintenance daily dose: 5-10 mg/kg

« 101 plasma samples
- 136 DBS samples

DBS (pg/mi)
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Figure 1. Correlation plot between plasma and DBS caffeine concentration
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APPLICATION OF MICROSAMPLING IN NEONATES
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OPTIONS microsampling correlative study

FINDINGS

27 of 32 paired samples within
20% of the mean concentration
for VAMS and plasma

POPULATION

24 neonates at

risk of sepsis
Bias +3.4%

INTERVENTION

+ Gentamicin TDM - 84%
+ Blood collection using volumetric Pre.
absorptive microsampling (VAMS)
via heel-prick or syringe

LOCATION

Grantley Stable
Neonatal Unit
RBWH
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POPULATION FINDINGS

Wet VAMS paired samples
within 20% of the mean
concentration for VAMS and

2 neonates at
risk of sepsis

plasma
LOCATION ; 5
INTERVENTION Bias- 18, LA
Grantley Stable B
Neonatal Unit — « Gentamicin TDM using wet VAMS L TIMINGS
RBWH * Timing to report: from collection to
bedside result
Pathology | Research
> Int J Antimicrob Agents. 2022 Feb,59(2) 106513. doi. 10 1016/j jantimicag.2021.106513. Lab Lab
Epub 2022 Jan 6
L. . g . Patient 1 2h55min 1h0min
Innovation in microsampling for therapeutic drug Bafient® 2y SBriin &

monitoring of gentamicin in neonates: a proof-of-
concept study
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OPTIONS microsampling correlative study
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OPTIONS: Bedside nurse survey

Pain during VAMS procedure
N =12 nurses

v stiongly disagree
50% nurses perceived
microsampling to be ‘less invasive
and less painful’

disagree

neutral

~ agree

100% nurses agreed they would
‘recommend microsampling to
support clinical studies in neonatal
patients’

- strongly agree
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