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The first week of life continues to account for the greatest risk of 
death and disability – largely due to infections

Institute for Health Metrics and Evaluation, 2019
https://vizhub.healthdata.org/gbd-compare/

Proportion due to infections 

Neonatal Period



Neonatal Sepsis Mortality across the Asia Pacific 
Deaths per 100,000 infants

Stagnant progress in Neonatal Sepsis Mortality Rates 
Globally & Regionally
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We have made minimal progress in diminishing neonatal sepsis, 
and AMR threatens to increase this morbidity & mortality burden

GBD 2021 Collaborators. Lancet Global Health, 2025.
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The greatest threat to neonates is rapidly rising AMR, 
concentrated in Asia

Murray CJL et al. 
Lancet 2022;399:629e55
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1. Vulnerable host (esp. preterm):
• Immunologically immature: Decreased polymorphonuclear 

leucocyte and cell-mediate immune function
• Less diverse microbiome: Particularly following exposure to 

intrapartum antibiotics

Why are neonates so at risk of infection?

Host 

Vector

Pathogen

2. Risk of hospital-acquired infections
• Multiple invasive procedures: ventilation, long line access
• Prolonged hospitalisation à risk of exposure to multiple empirical 

courses of antibiotics, enhancing selective pressure à risk of MDR 
infections

• Exposure to multiple caregivers: parents, carers, healthcare 
workers (colonisation risk)

3. Rapidly rising gram-negative bacteria burden
• Plasmid-mediated resistance à spread of MDR infections
• Dry antibiotic pipeline to treat MDR infections, particularly for 

neonates
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This small circle contains over half the world’s population
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Despite the Asia Pacific Bearing the Greatest Burden of AMR, 
published data from the region are scarce

Borromeo et al. 2025
Southeast-Asian landscape of antimicrobial resistance research 
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‘Without data, we can’t prove anything 
about the clinical burden we see – we 
need more data from Indonesia. Data 
can make things happen.”

The need for 
surveillance data
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Indonesia:
1.Jakarta
2. Bandung (West Java)
3. Surabaya (East Java)

Vietnam: 
1. Da Nang
2. Nha Trang
3. Ho Chi Minh
Hanoi

Sabah

Colombo, Sri Lanka

Manila, Philippines

What is the burden of AMR in neonatal sepsis across the Asia Pacific? 
Findings from the NeoSEAP study
Neonatal Sepsis in South East Asia and the Pacific

Karachi, Pakistan

Chiag Mai, Thailand
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Indonesia

https://www.google.com/url?sa=i&url=https%3A%2F%2Fkfmap.asia%2Fhospital%2Fdr-cipto-mangunkusumo-national-central-general-hospital-9863&psig=AOvVaw0vV__h3I1NE3qVoVniTX8I&ust=1665057060355000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCIicxYmDyfoCFQAAAAAdAAAAABAD
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The Philippines 

• Population 110m 
• ~1.7m births per year

• Philippine General Hospital: 
5,000 admissions to NICU each 
year

• Neonatal sepsis case fatality rate
 à 30% in 2010
 à 70% in 2020
 -Largely due to MDR 

Acinetobacter baumannii and 
Klebsiella spp. outbreaks
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What is the likelihood the currently-recommended empirical regimens 
are efficacious in treating neonatal sepsis?
Findings from the NeoSEAP study, 2024

<50% coverage provided by 
ampicillin/gentamicin/3GC for 

neonates in SE Asia & the Pacific
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Analysis of 14,804 blood cultures collected over 2019-2020; 
of which 2,131 were positive (1,483 with significant pathogens)
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NeoSEAP: Aims and Findings

Identify the epidemiology of neonatal sepsis, 
the burden of AMR and advocate for access 

to antibiotics to treat these infections

Identify how, when and why babies are 
colonised with, then infected by, 
MDR gram-negative pathogens
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How and when are babies colonised with MDR pathogens?
Findings from the NeoCol Jakarta Study

ESBL colonisation is common in 
mothers at delivery, yet CRE 

colonisation is rare

Neonates admitted to the NICU 
quickly become colonised with CREs, 

with 1 in 4 positive by discharge
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How and 
when are 
babies 
colonised 
with MDR 
pathogens?

Kaplan–Meier curves summarising the cumulative time to neonatal colonisation of 189 hospitalised neonates, with: 
a. any resistant gram-negative bacteria
b. ESBL-producing bacteria
c. carbapenem-resistant Enterobacterales
d. carbapenem-resistant gram-negative (non-fermenting) bacteria (including Acinetobacter spp. and Pseudomonas spp.)
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What bacteria are most frequently colonising Mothers & Babies? 
Findings from the NeoCol Jakarta Study
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What bacteria are most frequently causative of culture-positive neonatal sepsis?
Findings from the NeoCol Jakarta study
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Key Findings from the NeoCol Jakarta Study:
Risk factors and clinical outcomes

• Neonates colonised with MDR bacteria were more likely to: 
• Have been exposed to antibiotics prior to colonisation (63%, vs 24%, p<0.001)
• Require a longer hospital stay (16 days vs 2 days, p<0.001)
• Experience episodes of sepsis (including culture-negative) following colonisation (62% vs 24%, p<0.001).

• Infection episodes (culture-negative & culture-positive) occurred in almost half of all infants (47%, 89/189)
• 19 of these infants (10%) experienced >1 infection episode during their hospital admission 

• Most culture-positive neonatal infections (91%, 10/11) were not caused by previously identified colonising 
bacteria. 
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MDR neonatal infections are not just an issue for 
resource-constrained healthcare settings
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Birth (N=87) Day 3 (N=83) Day 7 (N=69) Day 14 (N=35) Discharge (N=80)

Birth Day 3 Day 7 Day 14 Discharge

ESBL 0/87 36/83 49/69 24/35 69/80

CRE 0/87 9/83 18/69 12/35 24/80

CRGN 0/87 6/83 9/69 8/35 7/80

Fungal 3/87 25/83 34/69 26/35 44/80

The NeoCol Vietnam Study
Hung Vuong Hospital, Ho Chi Minh city, Vietnam
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The NeoCol Vietnam Study
Carbapenem-resistant gram-negative bacteria isolated as colonising pathogens



Day 0: Mother:
1. ESBL E.coli
2. C. albicans

Neonate: 
Negative

Day 3:
1. ESBL E.coli
2. C. albicans

Day 5:
Positive blood 

culture:
C. albicans

Day 7:
Neonate:

1 ESBL E.coli
2. C. albicans

Day 13:
Positive blood 

culture: 
C. albicans

Day 14:. 
1. ESBL E.coli
2. C. albicans

Day 19 
(deceased):
C. albicans

NeoCol Vietnam:
The Relationship between Colonisation and Infection; Vertical & Horizontal Acquisition

Day 0: 
Mother: 

ESBL E.coli & K. 
pneumo; &
 C. albicans

Neonate: negative

Day 3:
Neonate: D3 ESBL 

K. Pneumoniae 

Day 7:
Neonate: ESBL 
K. pneumoniae

Day 14:
Neonate: 

1. ESBL K. pneumo  
2. Carbapenem-

resistant  A. 
baumanii

3. C. albicans

Day 17
Blood Culture: 
S. marcescens

Discharge:
1. ESBL K. pneumo

2. C. albicans



The Neonatal Sepsis Management Gap
Empiric Guidelines were curated using data from high-income healthcare settings are are outdated

1990s
GBS + E. coli

entrenched as primary
EOS pathogens 

(HIC data)

Today
Rising burden of infections due 

to multidrug-resistant 
infections: 

MBLs predominate

2015-2025
Data from multiple studies focused on high-

burden neonatal sepsis countries reveal high 
rates of MDR gram-negative infections as 

early as day one of life

Now, and the Future

Class B 
metallo-𝜷-
lactamases 

predominate as 
causative of 

neonatal sepsis 
globally

Clinicians increasingly need 
to use broad-spectrum 
empiric antibiotics à 

propagates AMR



Rapidly rising MDR neonatal infections drives spiraling empiricism
à High rates of broad-spectrum empiric antibiotic use
à Drives selection pressure 
à Further propagates AMR

NeoOBS study: Escalation was common; de-escalation was rare
• Most common empirical therapy combinations prescribed:
 1. Meropenem+vancomycin (n=438, 13.9%) 

2. Ceftazidime+amikacin (n=435, 13.8%)
3. Piperacillin/tazobactam+amikacin (n=410, 13%)

NeoSEAP study
• High rates of ‘Watch’ and ‘Reserve’ antibiotics prescribed
• Evolving carbapenem resistance & colistin resistance in gram-negative pathogens



Pincipe et al. Pharmaceuticals 2022

The Neonatal Sepsis Management Gap
The Antibiotic Pipeline includes very few agents with activity against MBLs, the primary 
carbapenem resistance mechanism driving neonatal AMR globally



The Research Gap

Only 4 new 
anti-infectives 

have been approved for 
use in neonates 

this century 
(v’s 44 for adults)
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NeoSEAP: The Future

Infection Prevention: The Future
Utilise the data gathered by prospective 

surveillance to identify a vaccine against gram-
negative neonatal infections

Infection Prevention: Today
Improve our understanding of the role of the microbiome 

in preventing neonatal infections

Ensure accurate and contemporary data from the Asia Pacific region are in the published literature, 
and the region is part of the studies that can reduce neonatal sepsis mortality & AMR



The University of Sydney

Questions?


