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Background 

• Culture-negative sepsis (CNS) describes a scenario in which the
treating physician continues empiric antibiotic therapy despite
negative blood cultures.

• There is no universally accepted definition of CNS; instead, published
criteria vary widely.

• Higher antibiotic use rates have been more clearly associated with
adverse neonatal outcomes among infants without culture-proven
sepsis.

Dimopoulou V et al. Pediatric Research 2025
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Objectives

• To describe the incidence, timing of presentation, inter-site variability
of CNS in preterm newborns <33 weeks gestation admitted to
Canadian Neonatal Network (CNN) sites between 2015 and 2024.



Methods

• A retrospective, multicenter observational study, including all
neonates admitted to CNN sites between January 1, 2015, and
December 31, 2024, with a gestational age of <33 weeks.

• Infants who had a major congenital anomaly or were moribund on
admission were excluded.

• Culture-negative sepsis (CNS): Clinical signs of sepsis with negative
blood and, if applicable, cerebrospinal fluid (CSF) cultures, requiring
a minimum of five consecutive days of systemic antibiotics, per
current CNN definition from abstractors’manual.



Study 
population 



Single CNS

(N=3115)

>1 CNS

(N=570)

No CNS 

(N=33205)

p-value1 p-value2

Gestational age, mean (SD), week
29-32 weeks, n/N (%)
26-28 weeks, n/N (%)
<26 weeks, n/N (%)

1031/3115 (33)
1084/3115 (35)
1000/3115 (32)

93/570 (16)
190/570 (33)
287/570 (50)

22021/33205 (66)
7748/33205 (23)
3436/33205 (10)

<0.001
0.50

<0.001

<0.001
<0.001
<0.001

Birthweight, median(IQR), g 980 (748-1340) 787 (645-1050) 1360(1020-1680) - -

PROM>18 hours, n/N (%) 706/3115 (23) 88/570 (15) 5836/33205 (18) <0.001 <0.001

Chorioamnionitis, n/N (%) 765/1871 (41) 115/310 (37) 4424/20578 (22) 0.20 <0.001

Maternal diabetes, n/N (%) 441/3010 (15) 63/553 (11) 5564/31765 (18) 0.04 <0.001

Maternal hypertension, n/N (%) 517/3115 (17) 92/556 (17) 7003/32220 (22) 0.77 <0.001

Born by Caesarean Section, n/N (%) 1870/3114 (60) 361/570 (63) 21338/33143 (64) 0.14 <0.001

Male, n/N (%) 1749/3113 (56) 331/570 (58) 18154/33181(55) 0.41 0.04

Apgar 5, median, (IQR) 7 (5-8) 7 (5-8) 8 (6-9) - <0.001

Chest compression or use of adrenaline at 

delivery room, n/N (%)

151/3314 (5) 37/570 (6) 743/33184 (2) 0.10 <0.001

SNAP <20, n/N (%) 2224/3115 (71) 360/570 (63) 29536/33205 (89) <0.001 <0.001

Mechanical ventilation in the 1st week, 

n/N(%)

2115/3115 (68) 473/570 (83) 13292/33205 (40) <0.001 <0.001

Inotropic support in the first week, n/N (%) 584/3115 (19) 153/570 (27) 2152/33205 (6) <0.001 <0.001

Inhaled nitric oxide in the first week, n/N 

(%)

330/3115 (11) 69/570 (12) 1067/33205 (3) 0.28 <0.001
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CNS Incidence by site





Conclusions 

• Culture-negative sepsis is common in very preterm infants, affecting 1 in 
10 infants born <33 weeks gestation. 

• The risk is highest among the most premature infants, who present earlier 
and are more likely to experience recurrent episodes. 

• Remarkable variability across Canadian NICUs, ranging up to 42%. 
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