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The very lines inserted daily to provide nutrition to neonates during intensive care 

remain associated with real risks of both mortality and life-impacting brain injury 

from associated sepsis. But most cases of central line-associated bloodstream 

infection (CLABSI) are preventable. There is now compelling observational 

evidence that adoption of catheter-care ‘bundles’ markedly reduces rates of 

CLABSI in the NICU.[1,2] Catheter-care bundles represent grouped evidence-

based interventions for good catheter insertion and maintenance practices which, 

collectively implemented, reduce infection rates compared with individual 

component interventions. North American centres have shown that, by utilising 

bundles in conjunction with dedicated personnel, enhanced education, 

documentation, and a continuous focus on the gravity of the whole catheterisation 

process, it is possible to achieve zero CLABSI rates for protracted periods - even 

as long as 1-2 years.[3] In the most recent published UK survey, however, only 

70% of tertiary-level UK NICUs had catheter-care bundles in place.[4] Current 

evidence implies that infants cared for on Units that have not yet implemented best 

practice guidelines may be at an increased risk of CLABSI;[2] such hospitals may 

be vulnerable to possible litigation in cases of damaging late-onset sepsis. 

 

Furthermore, there is still debate as to preferred choice and accuracy of CLABSI 

working definition, inconsistency in definitions used to report CLABSI rates, and 

concern about data reliability.[2,5] The National Neonatal Audit Programme’s latest 

report (2016) shows that data entry was considered complete and reliable enough 

to allow inter-unit comparisons of CLABSI rates for only 22 (14%) of the 182 

individual NICUs audited.[5] So while many US centres have raced to slash their 

CLABSI rates, sometimes spurred on by the Medicare health insurance 
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programme’s withholding of funding for hospital-acquired CLABSI cases,[6] it 

appears that most UK units do not even know their baseline CLABSI rates with any 

degree of accuracy. Also, reflecting the most widely-used CLABSI definition,[7] 

headline CLABSI rates are currently provided only as a composite for all types of 

central catheters present. Yet umbilical catheters each have very different 

characteristics of use, dwell time, and infection risk, compared with peripherally-

inserted central venous catheters or surgical catheters. Future reporting of neonatal 

CLABSI rates should ideally include subdivisions according to catheter type to 

facilitate more valid comparisons between centres and studies.[8] 

 

Catheter-care bundles alone do not provide the complete answer to the CLABSI 

problem; they leave room for improvements which must come from careful 

research - the individual components have not been subject to rigorous evaluations 

in neonates. Arguably the most important component is the antiseptic chosen for 

skin disinfection before catheter insertion, because skin bacterial density at the 

insertion site is a major risk factor for CLABSI and the main mechanism of infection 

of short-term catheters is via extraluminal colonisation.[7,9] Major questions remain 

over the ideal antiseptic agent to use in neonates: which is the safest and most 

effective preparation to use on the vulnerable skin of preterm neonates and in what 

concentration? At the last count seven different preparations were being used in 

UK units.[4] The predominating active agent was chlorhexidine gluconate (CHG), 

with or without isopropyl alcohol, and CHG concentrations varied 133-fold (between 

0.015% and 2%). One unit was still using povidone-iodine; none was using 

octenidine, an agent popular in Europe for its supposedly better safety profile[10] 

but lacking any RCT evidence in neonates. 
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Use of an inferior, weak antiseptic agent may be safer considering the risk of skin 

morbidity, but may confer an increased risk of life-threatening CLABSI. Conversely, 

a stronger, more effective agent may significantly reduce the risk of CLABSI but at 

the expense of an increased risk of skin chemical injury. With a dearth of guiding 

research in this area, it is welcome that two studies in the present issue now report 

on the safety and efficacy of different skin antiseptics in preterm neonates. 

 

Janssen and colleagues present retrospective observational data comparing 

CLABSI rates and skin dermatitis severity with two different CHG concentrations for 

placement of umbilical catheters and peripherally-inserted central venous catheters 

in neonates <26 weeks’ gestation. In the first epoch they used the antiseptic 

combination 0.5%CHG with 70% alcohol; in the second epoch when using 

0.2%CHG acetate alone they recorded fewer skin reactions while CLABSI rates 

stayed constant. Relative proportions of umbilical and peripheral catheters inserted 

are not detailed, though almost all skin lesions were peri-umbilical. A striking finding 

was the apparent high number of infants (7/41; 17%) with skin lesions classed 

“severe” in the first epoch. This contrasts starkly with only 4 cases of suspected 

chlorhexidine neonatal chemical skin burns/disorders (3 peri-umbilical) reported to 

Medicines and Healthcare products Regulatory Agency (MHRA) as occurring since 

its 2014 Drug Safety Update alert (Personal written communication, Vigilance and 

Risk Management of Medicines - MHRA, 17th July 2017).[11] Such wide variance 

suggests significant over-reporting, under-reporting, or both. 

 



 6 

While the switch to using a lower CHG concentration and/or alcohol-free agent may 

have contributed to fewer recorded skin reactions in the second epoch, the 

reduction may just have reflected the increased awareness of antiseptic-related 

skin reactions which had prompted the unit’s change in antiseptic agent in the first 

place, perhaps coinciding with a more sparing antiseptic usage/exposure. Claiming 

that introducing the weaker, alcohol-free CHG solution resulted in a reduced 

incidence of skin lesions is unjustified. The data are of interest, but they do not 

warrant the proposal that 0.2%CHG acetate now be considered a preferred option 

for extremely preterm infants or any recommendation to change practices. For this 

was a small observational study which relied on retrospective validation of skin 

reactions and had other inherent confounders; most importantly numbers were way 

too small to detect any impact on CLABSI incidence.  

 

Kieran and colleagues deserve praise for having completed one of only very few 

antiseptic RCTs ever done in neonates for skin disinfection prior to central venous 

catheter insertion. Studying a large cohort of preterm neonates <31 weeks’ 

gestation, and with excellent follow up rates, they present data suggesting that the 

2% CHG-70% ispropyl alcohol combination seems comparable in efficacy against 

CRBSI as 10% povidone-iodine solution. As acknowledged, their main research 

question - assessing whether 2% CHG-70% ispropyl alcohol significantly reduces 

CLABSI rates compared with 10% povidone-iodine - was unfortunately unanswered 

because the study was markedly underpowered. The power calculation was based 

on very high baseline (35%) and target (20%) CLABSI rates, both much higher than 

rates actually seen in the study arms (5-7%). These figures were derived from 

historic eras with much higher rates of late-onset infection instead of from more 
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recent pre-existing local or international data for the planned study population. This 

provides another illustration of the importance of individual centres knowing their 

own accurate, up-to-date baseline CLABSI rates.  

 

The trial presents some basic safety data which suggest that a ‘stronger’ antiseptic 

(2% CHG-70% ispropyl alcohol), already shown to be superior in adults, may be 

used in preterm infants without causing significant skin injury if a strict procedure to 

limit topical application and exposure is followed. Yet the lack of robust, active 

safety surveillance by dedicated research personnel and of any prospective, routine 

recording of skin integrity and adverse reactions inevitably limits generalisability of 

safety findings. Future antiseptic studies in neonates must use appropriate 

methodology to assess skin safety outcomes rigorously, thus allowing firm 

conclusions to be drawn about the relative safety and efficacy of different antiseptic 

solutions. 

 

One important finding is that significantly more babies exposed to povidone-iodine 

antiseptic developed low thyroid status which needed treatment. Given the 

suggestion of similar efficacy of the antiseptics tested and of similar reassuring skin 

safety profiles, this finding has implications for current practice. It adds weight to 

the existing body of evidence of thyroid dysfunction in preterm neonates caused by 

topical iodine exposure,[12] and renders any ongoing use of topical iodine-based 

antiseptics very difficult to justify in preterm neonates. 

 

An important but hitherto little-considered issue concerning antiseptic safety is the 

potential for the emergence of antiseptic resistance. The global antibiotic resistance 
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crisis is widely appreciated and is a major cause of concern. Use of antiseptics to 

prevent infection developing in the first place is now more crucial than ever. 

However, there are signs that pathogens may also be evolving antiseptic 

resistance.[13] This potentially represents a huge issue given the reliance placed 

on antisepsis in many medical settings including NICUs.  

 

Bacterial resistance to antimicrobials can occur as a result of various mechanisms, 

some of which are not specific to single classes of antibiotic. For example, bacteria 

can over-produce membrane transporters that pump out multiple toxic molecules; 

often these pumps can recognise and export antiseptics as part of their repertoire. 

The ‘qac’ (quaternary ammonium compound) family of genes are known to export 

chlorhexidine and other related compounds and their presence is increasing in 

some species.[14] The clinical impact of this is however currently unclear.[15] 

There is currently no standard surveillance for antiseptic resistance in routine 

isolates and little research into the potential for different antiseptic formulations to 

select for resistance. These knowledge gaps are worrying when trying to define 

best practice for antisepsis. Future work in this area is therefore imperative to allow 

full confidence in any antiseptic agents and concentrations chosen for inclusion in 

care bundles. 

 



 9 

REFERENCES: 
 

1. Mobley RE, Bizzarro MJ. Central line-associated bloodstream infections in 
the NICU: Successes and controversies in the quest for zero. Semin 
Perinatol. 2017;41:166-74. doi: 10.1053/j.semperi.2017.03.006. Epub 2017 
Apr 12. 

 
2. Payne V, Hall M, Prieto J, et al. Care bundles to reduce central line-

associated bloodstream infections in the neonatal unit: a systematic review 
and meta-analysis. Arch Dis Child Fetal Neonatal Ed. 2017 Nov 25. pii: 
fetalneonatal-2017-313362. doi: 10.1136/archdischild-2017-313362. [Epub 
ahead of print] 

 
3. Erdei C, McAvoy LL, Gupta M, et al. Is zero central line-associated 

bloodstream infection rate sustainable? A 5-year perspective. Pediatrics. 
2015;135:e1485-93. doi: 10.1542/peds.2014-2523. Epub 2015 May 18. 
 

4. Heron TJ, Faraday CM, Clarke P. The hidden harms of Matching Michigan. 
Arch Dis Child Fetal Neonatal Ed. 2013;98:F466-7. doi: 
10.1136/archdischild-2013-304378. Epub 2013 Jun 7. 
 

5. Royal College of Paediatrics and Child Health. National Neonatal Audit 
Programme 2017 Annual Report on 2016 data. London, September 2017. 
[cited 2018 Jan 5] Available at: 
https://www.rcpch.ac.uk/system/files/protected/page/NNAP%20National%20
Annual%20report%202017_0.pdf  
 

6. Li S, Faustino EV, Golombek SG. Reducing central line infections in 
pediatric and neonatal patients. Curr Infect Dis Rep. 2013;15:269-77. doi: 
10.1007/s11908-013-0336-2. 
 

7. O'Grady NP, Alexander M, Burns LA, et al. Guidelines for the prevention of 
intravascular catheter-related infections. Clin Infect Dis. 2011;52:e162-93. 
doi: 10.1093/cid/cir257. Epub 2011 Apr 1. 

 
8. Ponnusamy V, Clarke P. 'Matching Michigan' in neonatal intensive care 

units: a plea for uniform data presentation. Pediatr Infect Dis J. 2013;32:927-
8. doi: 10.1097/INF.0b013e318292f57f. 

 
9. Ponnusamy V, Perperoglou A, Venkatesh V, et al. Skin colonisation at the 

catheter exit site is strongly associated with catheter colonisation and 
catheter-related sepsis. Acta Paediatr. 2014;103:1233-8. doi: 
10.1111/apa.12779. Epub 2014 Sep 29. 

 
10. Biermann CD, Kribs A, Roth B, et al. Use and Cutaneous Side Effects of 

Skin Antiseptics in Extremely Low Birth Weight Infants - A Retrospective 
Survey of the German NICUs. Klin Padiatr. 2016;228:208-12. doi: 10.1055/s-
0042-104122. Epub 2016 Jun 30. 
 

https://www.rcpch.ac.uk/system/files/protected/page/NNAP%20National%20Annual%20report%202017_0.pdf
https://www.rcpch.ac.uk/system/files/protected/page/NNAP%20National%20Annual%20report%202017_0.pdf
https://www.rcpch.ac.uk/system/files/protected/page/NNAP%20National%20Annual%20report%202017_0.pdf


 10 

11. Medicines and Healthcare products Regulatory Agency. Chlorhexidine 
solutions: reminder of the risk of chemical burns in premature infants. Drug 
Safety Update [Internet]. 2014 Nov [cited 2018 Jan 5]; 8(4):S3. Available at: 
https://www.gov.uk/drug-safety-update/chlorhexidine-solutions-reminder-of-
the-risk-of-chemical-burns-in-premature-infants  

 
12. Williams FL, Watson J, Day C, et al. Thyroid dysfunction in preterm 

neonates exposed to iodine. J Perinat Med. 2017;45:135-43. doi: 
10.1515/jpm-2016-0141. 
 

13. Batra R, Cooper BS, Whiteley C, et al. Efficacy and limitation of a 
chlorhexidine-based decolonization strategy in preventing transmission of 
methicillin-resistant Staphylococcus aureus in an intensive care unit. Clin 
Infect Dis. 2010;50:210-7. doi: 10.1086/648717. 
 

14. Hijazi K, Mukhopadhya I, Abbott F, et al. Susceptibility to chlorhexidine 
amongst multidrug-resistant clinical isolates of Staphylococcus epidermidis 
from bloodstream infections. Int J Antimicrob Agents. 2016;48:86-90. doi: 
10.1016/j.ijantimicag.2016.04.015. Epub 2016 May 17. 
 

15. Harbarth S, Tuan Soh S, Horner C, et al. Is reduced susceptibility to 
disinfectants and antiseptics a risk in healthcare settings? A 
point/counterpoint review. J Hosp Infect. 2014;87:194-202. doi: 
10.1016/j.jhin.2014.04.012. Epub 2014 Jun 5. 
 

https://www.gov.uk/drug-safety-update/chlorhexidine-solutions-reminder-of-the-risk-of-chemical-burns-in-premature-infants
https://www.gov.uk/drug-safety-update/chlorhexidine-solutions-reminder-of-the-risk-of-chemical-burns-in-premature-infants
https://www.ncbi.nlm.nih.gov/pubmed/?term=Williams%20FL%5BAuthor%5D&cauthor=true&cauthor_uid=27564693
https://www.ncbi.nlm.nih.gov/pubmed/?term=Watson%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27564693
https://www.ncbi.nlm.nih.gov/pubmed/?term=Day%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27564693
https://www.ncbi.nlm.nih.gov/pubmed/?term=Williams+F%2C+Soe+A

