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Neonatal 
Sepsis 

Neonatal sepsis is a serious and potentially life-
threatening infection

Rapid progression of untreated infection may greatly 
increase morbidity or mortality in neonates

Neonatal sepsis is estimated to be responsible for 15% 
of all neonatal deaths globally

Causes significant morbidity including delayed enteral 
feeding, prolonged duration of mechanical ventilation 
and hospital stay and long-term disability, and the 
sequelae may extend well into childhood and last 
throughout life

There have been some practices are  evidence-based 
for infection prevention in this population, other 
practices are controversial and require further 
investigation

Neonatal sepsis: a systematic review of core outcomes 
from randomized clinical trials  Cían J. HenryPediatric 
Research 2022



Preterm 
Infant Infection 
Vulnerability 

Extremely preterm infants are particularly 
vulnerable to systemic infections secondary to:

❖ Immature immune defenses
❖ Prolonged hospitalizations
❖ Delays in enteral feeding
❖ Early antibiotic exposure 
❖ Need for life sustaining invasive interventions
❖ A lack of a well-formed stratum corneum as 

well as the vernix caseosa in preterm skin 



Preterm Infants 
Environmental Exposure in 

the NICU 
The preterm infant’s microbiome is largely driven by environmental exposures in 
the NICU

❖ Repeated courses of antibiotics
❖ Choice of diet (formula or breast milk)
❖ Rupture of membrane
❖ Preterm labor with intact membranes
❖ Mode of delivery

Delivery Characteristics and the Risk of Early-Onset Neonatal Sepsis  Dustin D. 
Flannery, DO, MSCE,a  PEDIATRICS Volume 2022



Modifiable 
Factors

Drugs which suppress gastric acidity have 
been shown to alter the microbiome and 
potentially increase the risk of LOS and NEC in 
very low birthweight infants

Antibiotics for early-onset sepsis 
❖Intrapartum antibiotic prophylaxis has been 

shown to alter the microbiome for months 
postnatally

❖prolonged treatment with antibiotics for early-
onset sepsis has been associated with an 
increased risk of necrotizing enterocolitis and 
late onset sepsis

❖Proton pump inhibitors alter the composition 
of the gut microbiota Matthew A BMJ 2016

Dynamics of the preterm gut microbiome in 
health and disease Alain Cuna American 
Journal of Physiology-Gastrointestinal and Liver 
Physiology 2021





Taxonomy of Infection Related Diseases 

❖EOS
❖LOS: CNN Definition- Late Onset Sepsis is defined as any positive 

blood and/or cerebrospinal fluid culture after 2 days
❖Central line associated bloodstream infections (CLABSI) and BSI
❖VAP
❖MRSA MSSA Colonization
❖Localized infection: skin, eye, …
❖Meningitis
❖Infectious related Disease Process NEC 

Renée E. Mobley Central line-associated bloodstream infections in the NICU: Successes and controversies in the quest for zero Seminars in 
Perinatology 2017

https://www.sciencedirect.com/journal/seminars-in-perinatology
https://www.sciencedirect.com/journal/seminars-in-perinatology


Taxonomy of Infection 
Related Diseases 

Common Non-Bacterial Infection
❖ Herpes Simplex Virus
❖ Enterovirus and Parechovirus
❖ Candida
❖ Syphilis
❖ COVID-19



Neurodevelopmental 
Outcomes Following 
Neonatal Late-Onset 
Sepsis and Blood 
Culture-Negative 
Conditions

Infants with LOS had higher risk of death, 
but not NDI compared with infants with 
LOCNC.

Surviving Infants with LOCNC had higher 
risk of NDI compared with unaffected 
infants. 

Neurodevelopmental outcomes following 
neonatal late-onset sepsis and blood 
culture-negative conditions
(Mukhopadhyay, Arch Dis child Fetal 
Neonatal  2021)



Clinical Manifestation
❖Subtle symptoms to profound septic shock
❖The signs and symptoms of neonatal sepsis 

are subtle, nonspecific and are clinically 
indistinguishable from various noninfectious 
conditions such as RDS, PDA and 
maladaptation 

❖It is important to identify neonates with risk 
factors for sepsis and to have a high index of 
suspicion for sepsis when an infant deviates 
from his or her usual pattern of activity or 
feeding 

Julia Eichberger et al Diagnosis of Neonatal Sepsis: The Role of 
Inflammatory Markers, Front. Pediatr., 2022



EOS According to GA & BW

According to GA

-GA <25 weeks – 3.5%

-GA < 25 to 28 weeks – 1.9 %

-GA ≥29 weeks – 1 %

According to BW
-BW 501 to 750 g – 2.2%

-BW 751 to 1000 g – 1.9%

-BW 1001 to 1250 g – 1.5%

-BW 1251 to 1500 g – 0.8 %

These estimated rates are based on data from the National Institute of Child Health
and Human Development (NICHD)



CNN neonatal infection 
committee draft 

guideline
unpublished  

❖C-reactive protein in early-
onset neonatal sepsis – a 
cutoff point for CRP value as 
a predictor of early-onset 
neonatal sepsis in term and 
late preterm infants early 
after birth Nati Friedman
EUR Jour Inf dis 2021 

https://pubmed.ncbi.nlm.nih.gov/?term=Friedman+N&cauthor_id=33443655




LOS According to GA & BW

According to GA

-GA <25 weeks – 41%

-GA < 25 to 28 weeks – 21%

-GA 29 to 32 weeks – 10%

According to BW
-BW 501 to 750 g – 43%

-BW 751 to 1000 g – 28%

-BW 1001 to 1250 g – 15%

-BW 1251 to 1500 g – 7 %

These estimated rates are based on data from the National Institute of Child Health
and Human Development (NICHD)





What Bugs Our Kids 



Bundle Implementation to Prevent Infection 
in Preterm Infants

Domain

Hand Hygiene

Feeding

Line Insertion 

Line Management & Maintenance

Line Removal
Education & Documentation

Equipment & Environment Considerations
Review of Infection by Team



NICU Environment: Set the Tone

Disinfect with AHS approved 
disinfectant wipes
• Cell phone
• Pager
• Name Badges
• Pens

● One minute hand wash to the 
elbows

● Bare to the elbows (remove rings, 
watches, bracelets)

● No nail polish or artificial nails
● Loose hair tied back
● No lanyards, bags, or coats
● Sealed water bottles only (no food 

or other drink)



Your4Moments for Hand Hygiene in the 
NICU

After Body Fluid 
Exposure Risk3

After Infant 
Environment / 
Infant Contact

4Before Initial 

Infant Environment / 

Infant Contact

1

Before Aseptic / 

Sterile Procedure

2

Be mindful of what your hands have touched



Patient EnvironmentHealth Care Environment
Curtains, Counters, Computer, Chart, Bedside Cart

Infant Environment
Isolette / warmer / cot, Monitor, Respiratory 

& IV Equipment, Emergency Equipment



Hand Hygiene: 
Technique is Key



Hand Hygiene

1. ABHR at every bedside 
2. Bare to the elbows 

policy ✔
3. AHS 4 Moments of HH 
4. Unit approved ABHR 
5. Culture of Safety 
6. Monthly HH audits 
7. Hospital grade skin 

moisturizers 
8. Healthcare vs. Patient 

Environments 

Interventions



Feeding

1. Obtain colostrum for OIT ✔
2. NICU Mother’s pumping within 6 hours ✔
3. Feed exclusively with mother’s milk ✔
4. Use banked human milk if no MOM 

available ✔
5. Minimal enteral feedings on DOL 1 ✔
6. Standardized feeding guidelines ✔
7. Non-water based approach for milk 

warming ✔

Interventions



Central Line Associated Bloodstream 
Infections

❖Care bundles are an “all-or-nothing” approach of evidence-based 
practices, that when implemented simultaneously improve outcomes. 

❖In the case of CLABSI prevention bundles, there are a few key best 
practices that require full compliance: 
➢Focus on sterile barrier precautions during PICC insertion (mask, 

sterile gown, sterile gloves and large sterile drapes) 
➢Hand hygiene 
➢Skin preparation with an antiseptic , Dressing changes when 

dressing becomes bloody, soiled or no longer occlusive 
➢Daily review of line necessity with immediate removal of 

unwarranted lines





Line Insertion

PICC Cart & 
Umbilical Line

Kits



Line Insertion
2% CHG with 70% Alcohol

• All line maintenance
• Skin prep >32 weeks & > 2 weeks of 

age

0.5% CHG with 70% Alcohol
• Skin prep < 32 weeks & < 2 weeks of 

age, or 
• Any baby with skin in poor condition

Line Maintenance Line Prep



Line Insertion

• Additional tool for infants born   
< 31 6/7 weeks gestation

• Decision making for Peripheral 
vs. Central IV Access

• Aims:
• Optimize line access
• Avoid central lines when 

clinically indicated
• Minimize skin pokes
• Avoid malpositioned 

umbilical lines

Vascular Access Tool



Line Management & Maintenance



Line Removal

• Fortification @ 80 – 100 mL/kg/day
• Line removal when enteral 100 – 120 

mL/kg/day



• Neonatal sepsis
• Clinical syndrome in an infant 28 days of life or younger,
• manifested by :
• -systemic signs of infection
• -Isolation of a bacterial pathogen from the bloodstream.

VAP
Prevention Bundle

Minimal disconnection/disruption
If disconnected, cover circuit "Y" to keep clean
Minimize condensation
Drained/angled away from the patient
If needed, drain onto sterile gauze
Provide enough slack
Change circuit Q30D + PRN

Cover resuscitation bagging equipment when not
in use
Change NeoPuff circuit / resuscitation bag Q30D +
PRN
Do not routinely instill saline for suctioning
Always use in-line suction catheter (change Q7D)

Use new ETT for every attempt
Use sterile gloves
Keep equipment clean; do not place directly on
patient's bed or tuck equipment under mattress
Daily assessment of patient's readiness for
extubation

Intubation

Respiratory EquipmentCare

Ventilator Circuit

Oral suction and/or OIT
Thoroughly suction mouth before every
handle / reposition
Neosuckers / oral airway suction device
change Q1D + PRN

Keep Head Of Bed (HOB) elevated unless contra
indicated
Helps with condensation staying away from
patient
Thoroughly suction mouth before lowering HOB
Support patient from sliding down the bed

4 :moments for Hand Hygiene
Before entering pt room
Before pt handle / procedure
After pt handle / procedure
Before leaving pt room

Hand Hygiene

Head Of BedElevated 10° - 30°

Mouth Care Q2-4 hrs



Human Milk Feedings for 
Prevention of NEC

❖Human milk contains a variety of antimicrobial factors and 
immunomodulating agents (Bifidobacterium and Lactobacillus)

❖use of human milk is considered an evidenced based strategy to reduce 
the incidence of NEC

❖Recent RCT of Extremely Preterm Infants Fed Donor Milk or Preterm 
Infant showed decrease rate of NEC by 50% with no significant 
difference in neurodevelopment outcome



NEC

❖ All meta-analyses demonstrated a reduction in the incidence 
of NEC with donor milk compared with preterm formula

❖ There is no difference in all-cause mortality in infants fed 
formula vs. donor milk.

❖ No long-term differences in neurodevelopment or growth have 
been demonstrated 

❖ There is no evidence that human milk (donor or maternal) 
decreases the risk of late onset sepsis.



Infection Prevention During COVID 

❖ Infection prevention strategies (visitor restrictions, hand 
hygiene, environmental disinfection, and donning of 
personal protective equipment). 

❖ Vertical transmission 
❖ Horizontal transmission



Antibiotics Stewardship 







ABS 



❖ Education 
❖ Review 
❖ Reporting both locally and nationally
❖ Liaise with ID and other committees 
❖ Audit 
❖ Research 

Role of IP&C Committee in the NICU



CORE



THANK YOU 


