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Risk factors for neonatal infections
Sharma et al. Infection Prevention Control at Neonatal Intensive Care Units; UNICEF, New York (2018)

Presence of invasive medical devices
Parenteral nutrition
Antimicrobial therapy (multiple drug resistance)
Use of electrodes, probes and canula
Intensive care stay à Increased length of stay
Birth weight
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Hurray!





Catheter related bloodstream infections (CRBSI)

• Incidence of CRBSI reported varies from country to country 
and even hospital to hospitals

• Meta-analytical study done at The Johns Hopkins University 
showed that bloodstream infections (BSIs) à third leading 
cause of hospital-acquired infections

• These infections have an attributable mortality rate of 12% to 
25%

• Individuals counteract 250,000 BSIs each year in the U.S.
• 60% of CRBSIs were caused by micro-organisms from the 

patient's skin

Maki DG, Kluger DM, Crnich CJ. The risk of bloodstream infection in adults with different intravascular 
devices: a systematic review of 200 published prospective studies. Mayo Clin Proc. 2006;81:1159–71



Central lines & blood stream infections

• Central venous catheters (CVCs) are life-saving
• Many patients in ICUs have them
• Placed in order to receive medicine and fluids

• Use of these CVCs can result in serious bloodstream 
infections

• In adult Intensive Care Units (ICUs) 2.0/1000 per 
catheter days in 2008

• In children 4.87 per 1,000 catheters days
• In neonates 1.2-21.8/1,000 catheters days

Source: King Abdulaziz Medical City Jeddah 



FACTS CRBSI

• The average cost to treat a CRBSI ranges from $36,441 to 
$91,7333

• BSIs have been reported to increase hospital stays, on 
average, 20 days

• Patients who acquire a CRBSI are at risk for increased 
mortality, an estimated 19% of patients die from their 
infections

• Most CRBSIs among pediatric patients are related to the use 
of an intravascular device and in critically-ill neonates

• Incidence of CRBSI as high as 18 cases per 1000 catheter-
days*

* Garland JS, Buck RK, Maloney P, Durkin DM, Toth-Llyod S, Duffy M, et al. Comparison of 10% povidone-iodine and 0.5% chlorhexidine gluconate
for the prevention of peripheral intravenous catheter colonization inneonates: A prospective trial. Pediatr Infect Dis J. 1995;14:510–6



External risk factors CRBSI

• Infants often require long term venous access for TPN, 
medication, transfusion and repeated blood sampling

• TPN predictor of CVC related infections1

• Bad adherence to hand hygiene
• Hands important vectors of pathogens2

• Each observed person carrying average of 7 bacterial 
cultures3

1 Perlman et al 2007, 2 Saiman 2006,  3 Cook et al 007 
Picture Home made bacterial cultures ScienceTech 2013 



Risk factors in preterm neonates

• Percutaneously inserted central venous catheters
• Parenteral nutrition, endotracheal tubes, nasogastric tubes
• Medications: e.g. steroids
• Compromized skin barrier

– Stratum corneum 3 cell layers at 26 weeks, 16 layers in full 
terms

– Humidity in incubators is high, bacteria and fungi multiply







PREVENTION

• Education
• IV TEAM
• Bundles of care for insertion and maintenance
• Hand hygiene
• Evidence
• Parents 
• Compliance 



Care and Maintenance

• Clinical management of PICCs requires sterile technique
• The initial transparent dressing at the insertion site is applied 

over a small gauze pad
• The gauze absorbs blood oozing from the insertion site during 

the first 24 hours after placement
• After 24 hours, the initial dressing is removed and replaced 

with a transparent dressing only
• A transparent dressing alone can be left in place longer



Care and Maintenance

• There is no defined frequency for changing transparent 
dressings, and facility policies vary

• Many facilities' guidelines call for changing the dressing 
weekly or sooner as needed

• The dressing must be changed if it becomes wet, soiled, or 
loose



Healthcare-Associated Infections in 
NICU & PICU

Lessons forgotten and relearned
• Forgotten

• Dr Ignaz Philip Semmelweis
1818-1865
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Separation in clinic 1 & clinic 2



Re-emphasis of hand hygiene practices



Missed Areas



Beneficial strategies for prevention CRBSI 

Studies in PICU and NICU patients demonstrated a significant 
decrease in CRBSI rate after implementation of 
the bundles and or changing practice

Implementation of catheter infection prevention bundles
• Including hand hygiene
• Sterile barrier precautions for line insertion
• Chlorhexidine gluconate for disinfection 

of the skin
• Selection of optimal catheter site
• Early removal of catheter

Effectiveness of insertion and maintenance bundles to prevent central-line-associated bloodstream infections in critically ill patients of all ages: 
a systematic review and meta-analysis. Ista E, van der Hoven B, Kornelisse RF, van der Starre C, Vos MC, Boersma E, Helder OK. Lancet Infect 
Dis. 2016 Jun;16(6):724-34. 
Central-line bundles need a multimodal implementation strategy.  Walter Zingg, Didier Pittet. The Lancet Infectious Diseases, Volume 16, Issue 
6, June 2016, 631-632 



Peter Pronovost

2006 Pronovost key paper:
• Implementation of central-line bundles sign

decrease of CRBSI in adult ICU







Bundles of Care

Insertion Bundle Maintenance Bundle

a) Establish a central line kit or cart to consolidate all items necessary for the 
procedure

a) Perform hand hygiene with hospital approved alcohol-based product or 
antiseptic-containing soap before and after accessing a catheter or before 
and after changing the dressing

b) Perform hand hygiene with hospital-approved alcohol-based product or 
antiseptic-containing soap before and after palpating insertion sites and 
before and after inserting the central line

b) Evaluate the catheter insertion site daily for signs of infection and to 
assess dressing integrity

c) Use maximal barrier precautions (including: sterile gown, sterile gloves, 
surgical mask, hat, and large sterile drape)

c) At a minimum, if the dressing is damp, soiled, or loose change dressing 
aseptically and disinfect the skin around the insertion site with an 
appropriate antiseptic (eg, 2% chlorhexidine, 70% alcohol)

d) Disinfect skin with appropriate antiseptic (eg, 2% chlorhexidine, 70% 
alcohol) before catheter insertion d) Develop and use standardized intravenous tubing setup and changes

e) Use either a sterile transparent semipermeable dressing or sterile gauze 
to cover the insertion site

e) Maintain aseptic technique when changing intravenous tubing and when 
entering the catheter including “scrub the hub”

f) Daily review of catheter necessity with prompt removal when no longer 
essential



To reduce the incidence of CRBSIs and reach CRBSI 
Zero, both bundles should be implemented at all 
neonatal and pediatric intensive care units 
worldwide



Included 3 studies enrolling 271 infants
Tubes containing an antibiotic solution were less likely to develop an 
infection
Side effect of this treatment could be the development of 'super' 
bugs. However included studies did not show any evidence that 
antibiotic lock was more or less likely to produce super bugs 
compared with no antibiotic lock. To show this convincingly studies 
would need to be much larger
Rates of death from infection caused by the tubes were not reduced 
by the antibiotic lock.

Key findings



Conclusion
• Based on a small number of trials and neonates, antibiotic 

lock solution appeared to be effective in preventing CRBSI in 
the neonatal population. However, as each included study 
used a different antibiotics and antibiotic resistance could not 
be reliably assessed, the evidence to-date is insufficient to 
determine the effects of antibiotic lock on infections in 
neonates.



Family-Centered Care and Infection

Creates unique
infection 

prevention and 
control 

challenges

Educate
parents 
(hand 

hygiene, safe 
care, etc

Have strict hand 
hygiene policy

for parents

Enforce strict hand 
hygiene for parents



CRBSI ZERO 

• Feasable?
• Yes we can
• We improve
• Adherence is key



Conclusion

• Indications, contraindications, and potential complications 
must be considered prior to insertion of a any venous access

• Clinicians and nurses caring must be properly educated in 
device use, site care, and catheter maintenance, as well as 
early recognition of complications



Thank you


