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Overview 

• Neonatal sepsis 
• Optimising antimicrobial treatment 

of neonatal sepsis 
• Microsampling to inform 

antimicrobial dosing 
- Facilitating PK 
- TOM 
- Personalised dosing 
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Towards the Sustainable Development Goals for 
neonatal mortality 
• Five million deaths in children under 5 Child deaths in the firs t 5 yea rs of lift, by age group, World , 1990 to :.!O 17 

N..imtx-r of nowborns who d,cd boloro roilchmg tho ngo or r1vo Shown by tho limo per 1od 1n which I hoy d 1od 

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 

Yo,1r, 1-4 

o.,ys 7 27 

Oal" 0-6 

SouiU! IHME Gk>bJJ Burdien ol D•~c.i)O Study (201l) 
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Neonatal sepsis 

• 

• 

• 

2 0-30 cases per 1000 live births 

Three mi llion cases annually 

Mortality 11 to 19% 
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Figur e 6 Age sp ecific sepsis i11c,dence by diagno sis record,ng os t he prinopal o r add1tional d iagnosis 

Li L . Sunderland N , Rathnayake K , Westbrook JI. Epidemiology of Sepsis in Australian 

Public Hospitals. Sydney: ACSOHC; 2020 
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Antimicrobial resistance in neonatal sepsis 
• A global health priority 
• New antimicrobials urgently needed for 

MOR Gram-negatives 

• Substantial antimicrobial resistance: 

• Resistance to aminoglycosides: 42 to 
69% 

• Resistance to 3GC: 59 to 84% 

• WHO recommended reg imens often 
inappropriate 

Studies 
• <5 

• ~20 

Isolates 
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Optimising antimicrobial use for neonatal sepsis 
1. Need to ensure access 

• Understand the aetiology of neonatal 
sepsis and associated AMR 

• Implement appropriate reg imens 

2. Need to use optimally (steward) 
• Reduce unnecessary treatment 
• Right drug 
• Right dose 

• Right duration 

• How can microsampling help? 

• Dosing recommendations based on 
neonatal PK 

• Therapeutic drug monitoring 

• Personalised dosing in critica l illness 
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Antimicrobial pharmacokinetics in neonates 
• Significant progress in last decade, but: 

• Still relatively few studies 

• Small, sparse samples 

• Largely opportunistic 

• Need for high-quality PK studies 

• Well-designed 

• Transparently reported 

• New and repurposed drugs 

Challenges in neonatal PK studies 
Patient heterogeneity 
Physiological maturation 

Critical illness 
Drug-drug interactions 

Appropriate sampling 
Frequency 

Method 
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 TOM in neonates 
• Gentamicin 

• Commonly used in empirical regimens 
• Aminoglycoside 

• Cmax:MIC target 
• TOM 

• Trough used to ensure clearance 

• Vancomycin 

• Active against Gram-positives, particular 
value in MRSA 

• Glycopeptide 

• AUC:MIC target 
• TOM 

• Trough level used to infer AUC:MIC 

10 
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Microsampling to facilitate TOM 

Reduced blood volumes 

Simplification of obtaining sample 
Sample can be collected from syringe discard 
Heel-prick sampling is in routine use in neonatology 

Simplification of sample processing 
Concentrations can be measured directly in whole 
blood 
Requires an understanding of blood-plasma drug 
partitioning 
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CONFERENCE REPORT AND EXPERT PANEL 

Antimicrobial therapeutic drug monitoring 
in critically ill adult patients: a Position Paper# 
Mohd H Abdul A/1/ J.tn WiUem C Alffen.ur1 MJll(!Q B.mf"'! l1\ Hcnd,i.k 8tJ<ht", Gtofgt' 0.l'T'IOJX)Vlo1

1 

0Nx>,.1h M.imon' MIC~ N N<-t-fy' 10, .lo,<,(' Aftut P,1h,a11 ' 1 f"t"d('f lCO Pc,1 11 f rl"Cll 1k. SJ<7".tllu X"Jn f lim\11
11 6 

Nv;Jr~A Udy'' 1•. ~ b.l\l 1o1nG WichJ 19. M.ltk.u\Zr,tliog('t'10, J.:,nJ Dt-W~ 1 JJ\OOA. Rot>crt\ 1
;JJl.W on 

tx-t'-llf of the lnfe< t lOO Sc<: t ion of E uropc.>n Soci~ty ol lntcn~ Ure Mt-d1c in(' (lSK: M), Ph.:,1m.)(ok.,nct,<./ 
ph.trrNCodyNm,c and (1111ulty Ill P,;111e-n1 Study Group-\ of£ urOf)f'Jn Soc~ty of(/ n1CJI M1< robo'ogy and 
tnfN:l10u\ ()~a~ ([SCMlD). lnf('( hO\J\ Ors.ea~\ Gloup of lntCH\dt1on.l l As\OCi.tllOO o(~,J~tl( Drug 
Moo1t0t,ng ,md Chn1C.1I fo:ucology (lATOMC T) and lnfl"'C. IIOf"I\ m the )(U o>nd Sepsr,, W0tk11'l(J Grovp of 
ln ll'fn.J{IOf\dl SOCINY o( Arl t1mK1ob,JI C~moth<'IJP)' (ISA() 

"Although concentration measurements are usually performed in 
blood matrices (e.g plasma or serum), beyeral alternauve] 
mplina)sifategresJe a\..ddea 61o® soots aaatvolUrnefnci 
eosomtjye mjcrosamp1es1...wn1cn..are roinimauv or 02o•lovasivel 
MPcoacbes need to beJiSdffier nwesaaafea,aoa+Ya@atect (ofl 
foutjne I OM m cnt@OvJll:@bent!. Importantly, these "patient-
friendly" strategies may play an important role in the 
establishment of TOM centres in remote and resource-limited 
settings." 
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CHALLENGES FOR MICROSAMPLING IN NEONATES 

• Highly sensitive instrumentation across a large 
dynamic range 

• H ighly specific methodology 
• W ithstand matrix effects from hemolytic, 

lipemic , icteric samples 
• Limi ta t ion with protein binding 

• To ta l concentrations available only 
• U nbound ava ilable for b iological activity 
• Understand relat ionship between albumin 

a nd to ta l d rug concentration 
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APPLICATION OF MICROSAMPLING IN NEONATES 

7 Bioanalysis 

• 44 pre-term neonates 
• Loading dose: 20 mg/kg 

DBS-LC- MS/MS assay for caffeine: 
validation and neonatal application 

40 

Aecuraey H..l' 
lmprec:lsk>n 17.1% 
A1 0.9 11 

• Maintenance daily dose: 5-10 mg/kg 
• 101 plasma samples 30 

• 136 DBS samples 

10 

10 20 30 40 50 
PLlama (JJw'ml} 

f1gure 1 Conelation plot bdwttn plum.11 and OBS ca ffe ine concentr.atlon. 
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APPLICATION OF MICROSAMPLING IN NEONATES 
24 September 2018 f " in 

Antimicrobial Agents 
and Chemotherapy 

Validation of Heel Stick Microsampling To Optimize 
Micafungin Doses in Neonates and Young Infants 

Authors Cinz,a Aunt, · • fuanca Mana Goffredo, Maria Paola Ronchett i, Fiammetta P1ersig.illl, Sara Cairoli, Il iana 

Bersan,, Andrea Dotta, and ManJunath P. Pai . AUTHORS INFO & AFFI LIATIONS 
'if 

"' 
DOI: http~J/do1org/101128/AAC 01199-18 • ® O>cck for "l)dot<> 1 

,.!., ~ i 
• 8 pre-term neonates 
• 8 mg/kg daily dose of micafungin 
• 8 samples per patient (2 dosing intervals) 

r 
! 
cO 

R' 2= 0 92 

0 

B 0 10 20 30 
M,cafung,n Concentrabon (mcg/ml)- Heel St,ck 
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OPTIONS microsampling correlative study 

POPULATION 

24 neonates at 
risk of sepsis 

LOCATION 

Grantley Stable 
Neonatal Unit 
RBWH 

INTERVENTION 

• Gentamicin TOM 
• Blood collection using volumetric 

absorptive microsampling (VAMS) 
via heel-prick or syringe 

FINDINGS 

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

Bias +3.4% 

16 
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OPTIONS our proof-of-concept study 

POPULATION 

2 neonates at 
risk of sepsis 

LOCATION 

Grantley Stable 
Neonatal Unit 
RBWH 

INTERVENTION 

• Gentamicin TOM using wet VAMS 
• Timing to report: from collection to 

bedside result 

> Int J Ant,microb Agents. 2022 Feb,59(2) 106513. do1. 10 1016{) 1Jant1micag 2021.106513. 
Epub 2022 Jan 6 

Innovation in microsampling for therapeutic drug 
monitoring of gentamicin in neonates: a proof- of-
concept study 

FINDINGS 

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

Bias -18.0, -0.4% 

TIMINGS 

Pathology 
Lab 

Research 
Lab 

Patient 1 
Patient 2 

2 h 55 min 1 h O min 

2 h 33 min 2 h 8 min 

17 
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OPTIONS microsampling correlative study 

60 

4o ·· ····· ···· ···• ······! ·· ··· ········ ··············· ···· ···· ··· ······ ····ULoA +37.6 . 
20 • . . . - . • . . 

0 ----------------..- - -----------· Bias +3A 

-20 

-40 

• •• • 1 . .. 2 • 3 4 . 
·· ··· ·· ··· ·· ··· ······· ····· ···· ···· ········· ········ ·· ···· ··· ····· ·· ···· LLoA-30.7 

Average gentamicin concentration (mg/L) 

Quality 
Controls 
Cone (mg/L) 
VAMS 
Plasma 

Quality 
Control 
Cone (mg/L) 
VAMS 
Plasma 

Accuracy (%) 

0.6 
95.7 
108 

2.0 
94.0 
107 

Imprecision(%) 

0.6 
5 .2 
8.6 

2.0 
9 .0 
9.3 

16 
96 .9 
99.3 

16 
7 .7 
5.8 
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OPTIONS: Bedside nurse survey 

"' ~hongry disagree 

d isagree 

(") neutral 

N agree 

strongly agree 

Pain during VAMS procedure 

0 

N = 12 nurses 

50% nurses perceived 
microsampling to be 'less invasive 
and less painful' 

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