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• Antibiotic exposure can interfere with normal gut, mucosal & 
skin flora
• Vancomycin exposure has been linked to an increased risk of colonisation with:

o Vancomycin resistant Enterococci (VRE)
o Candida

• Colonisation linked with subsequent invasive infection
• BUT data sparse and variable

o “Exposure” given as risk factor
o Little information on effect of antibiotic dose and course length

Background

• Keyworth N, et al. Arch Dis Child.  1992; 67: 797-801
• Bonnemaison E, et al..  Biol Neonate.  2003; 84: 304-310
• Antachopoulos C, et al.  ECCMID 2004 362; P1302
• Image: VRE.  Dan Higgins. Center for Disease Control and Prevention



Are septic neonates 
colonised less frequently with 

VRE and candida when 
treated with a short course of 

vancomycin compared to a 
long course?

Research Question



NeoVanc-3 Clinical Trial
Multi-centre randomised open label phase IIb study to compare the efficacy, safety and
pharmacokinetics (PK) of an optimised dosing to a standard dosing regimen of vancomycin
in neonates and infants aged  90 days with late onset bacterial sepsis known or suspected
to be caused by Gram-positive microorganisms

STANDARD REGIMEN

PMA < 29 wks – 15 mg/kg given 24 hrly

PMA 29 – 35 wks – 15 mg/kg 12 hrly

PMA > 35 wks – 15 mg/kg 8 hrly

Course: 10 ± 2 days

OPTIMISED REGIMEN 
All participants: A single loading dose of 

25 mg/kg followed by a maintenance dose of:

PMA ≤ 35 weeks – 15 mg/kg 12 hrly

PMA >35 weeks – 15 mg/kg 8 hrly

Course: 5 ± 1 day

Hiil L, Turner M, Lutsar I, Heath P, et al. Trials.  2020; 21(1):329
https://clinicaltrials.gov/ct2/show/NCT02790996 

Methodology



242 babies recruited
Largest neonatal, vancomycin efficacy trial

236 babies contributed samples Recruitment



Septic babies treated with vancomycin
from the NeoVanc trial

Swabs taken from rectum, nose and axilla at:
• Baseline (D0), 
• End of vancomycin treatment (EVT)
• Short-term follow-up (30±5 days from initiation of 

study vancomycin)

 Day 0

 End of vancomycin 
treatment

 Short term Follow
Up visit

Sample plated on to selective agar to screen 
for all vancomycin resistant enterococci (Oxoid
Brilliance™ VRE agar) and candida (Sabouraud 
Dextrose agar with Chloramphenicol)

Each morphologically different colony was purity plated.  
Species were identified using MALDI-TOF

VA

Antibiotic susceptibility testing
• Vancomycin disk diffusion 

(screening)
• Vancomycin M.I.C. Evaluator 

strips (confirmation)

Laboratory Methodology

1889 samples were screened



Demographics
Characteristic

Male: n/N (%) 128/236 (54.24)

Birthweight (g): Median {IQR} (N) 
n/N (%)

<1000

1000 – 1500 

> 1500

1120 {833; 1960} (236)

94 (39.8)

59 (25.0)

83 (35.2)

Weight at randomisation (g): Median {IQR} (N) 1395 {940; 2292} (236)

Postmenstrual age: Median {IQR} (N) 
n/N (%)

<29

29 to 35

> 35

32.7 {29; 37} (236)

54 (22.9)

102 (43.2)

80 (33.9)

Postnatal age: Median {IQR} (N) 14 {8; 25} (236)



• No difference in acquisition between arms

• 7/236 (3.0%) acquired VRE over the course of the study

• 4 (opt) vs 3 (std) (p=0.686)

• 11/236 (4.7%) infants were colonised with VRE at ≥1 
timepoint at ≥1 body site

• All colonised babies had positive rectal swabs

• All colonising strains were E. faecium

• No babies had invasive VRE infection

VRE Colonisation

Image: VRE.  Dan Higgins. Center for Disease 
Control and Prevention Public Health Image Library



• No difference in acquisition between arms
• 30/236 (12.7%) acquired candida over the course of the study

• 16 (opt) vs 14 (std) (p=0.66)

• Most acquired candida between D0 and EVT (19/30 [63.3%])

• 78/236 (33.1%) colonised with candida at ≥1 timepoint at ≥1 body site

• 3/236 babies had invasive candida infection
• 2/3 were colonised with the same infecting species (C. albicans)

• Candida albicans was the most common colonising species
• 37/78 (47.4%) C. albicans; 28/78 (35.9%) C. parapsilosis

• Babies who acquired candida were more likely to have a non-C. 
albicans species
• 11 C. albicans vs 19 non-C. albicans species

Candida Colonisation

Image: Candida albicans. CDC/ Dr. Hardin. Center for Disease 
Control and Prevention Public Health Image Library



• VRE colonisation was infrequent
• All cases detected on rectal swabs

• Candida colonisation was more prevalent
• 33.1% colonisation high
• More likely to acquire a non-C. albicans species

• No differences seen in colonisation with candida or VRE between the long 
and short vancomycin arms

• 5 vs 10 days
• Larger study; days to acquisition
• VRE & candida surrogate markers

• Strengths
• Large, multi-centre, multi-country study
• >1800 samples analysed
• Multiple body sites sampled and multiple timepoints

Discussion & Conclusions

Leibovitz E , et al. Scand J Infect Dis.  2013; 45: 842 - 848
Yousuf Ali G, et al J Matern Fetal Neonatal Med. 2012; 25(6):789-795
Antachopoulos C, et al.  ECCMID 2004 362; P1302



Future Plans

• Screen for vancomycin (hetero)resistant coagulase 
negative staphylococci
• subset of 30 babies
• explore impact of short and long course on organisms usually 

susceptible to vancomycin
• particularly interested in different body sites
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