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Abstract

Background and Aim: Nosocomial infections pose an important threat to patient safety and recovery. The present study aimed to 
evaluate the effect of central line bundle compliance on central line associated blood stream infections in neonatal intensive care 
units.

Methods: The six components of bundle compliance were Hand hygiene, adherence to aseptic techniques including sterile gloves, 
gown, surgical cap and mask, preparing skin with 2% Chlorhexidine in 70% alcohol, optimal catheter site selection (Internal jugular 
or subclavian vein), standardized tubing change and daily review of catheter necessity. Compliance of CL bundle and CLABSIs were 
measured in the neonatal ICU from January 2019 to December 2019. 

Results: A total of 2 CLABSI were reported of the patients who completed CL bundles. The major causes of central line infection 
included contamination, suboptimal environment of care, improper documentation and evaluation of central venous catheter 
dressing integrity, issues with equipment and suppliers and lack of knowledge. 

Conclusion: This study provides evidence that CL bundle compliance is essential in preventing CLABSI in intensive care units. This 
could largely avoid neonatal deaths associated with infections. 
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Introduction

Hospital acquired or nosocomial infection is that infection acquired because of interaction with a hospital setting or a health care 
facility, that was not present at the time of admission. They usually surface 48 hours after admission to a health care facility [1]. The 
most commonly acquired hospital infections include central line associated blood stream infections (CLABSI), urinary tract infections 
associated with catheters, surgical site infections, pneumonia and Clostridium associated infections [1].

Infection occurs when a susceptible patient comes in contact with a pathogen as a result of invasive procedures, surgeries and indwelling 
prosthetic devices. The etiology could be bacterial, viral or fungal [2].

Healthcare associated infections are the most common adverse events reported from a healthcare setting that compromise patient 
safety. They cause morbidity, mortality, multi drug resistance, long term hospitalization as well as significant financial burden on patients, 
their families and health care systems [3,4].
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A study had shown earlier that risk of Nosocomial infection acquisition was high among Intensive care unit patients and neonate 
nurseries [5]. The burden of healthcare associated infection was also found to be higher in developing countries. A systematic review 
and meta analysis by Allegranzi B., et al. (2011) observed a prevalence of 15.5% in developing countries most of which were neonatal 
infections in intensive care settings or pneumonia [6].

CLABSI occurs in the setting of a central venous line. It is the most preventable type of nosocomial infection [2] but ironically, is 
associated with high morbidity and deaths worldwide [7]. This has thus drawn attention of medical practitioners and researchers alike 
while making efforts to improve patient safety. 

CLABSI occurs when bacteria on the skin grow rapidly along the catheter’s external surface towards the intravascular part. Other 
ways of occurrence of CLABSI include contamination of the CVC during insertion or manipulation process or by hematogenous seeding. 
Bacteria and fungal pathogens responsible for CLABSI involve in biofilm production, which increases adherence on external devices 
[8]. The most common pathogens causing CLABSI in hospital settings include S. aureus (23%), Candida species (13%), coagulase-negative 
Staphylococcus (12%), Enterococcus species (12%), Streptococcus species (12%), E. coli (8%) and Bacteroides species (6%). Among these 
pathogens, antimicrobial resistance is a serious problem [9].

It was Provonost., et al. (2006) [10] who first showed that conformance to “bundle”, a set of practices associated with central venous 
catheter placement in an intensive care unit could reduce the rate of hospital acquired infections and deaths in adults. This was later 
researched in children as well [11-13] and the results obtained were observed to be in concurrence with the above-mentioned study. 

Newborns in the neonatal intensive care unit are premature with weak immune systems, and so are highly susceptible to acquire 
pathogens and develop infections from a health care facility. It is thus imperative to take into consideration guidelines and strict protocols 
to prevent development of nosocomial infections in the population. 

Aim of the Study

The aim of this study was to evaluate the effect of CL bundle compliance on CLABSI rates in an NICU. In addition, we also aimed to 
identify the probable causes behind CLABSI incidences in the neonates. 	

Methods

Study population and setting: The study was carried out in a neonatal Intensive care unit, which was 20 bedded. Data were collected 
over a period of 1 year from January 2019 to December 2019 from patients who underwent CVC insertions. Only neonates were included 
in the present study. 

The CLABSI prevention bundle:

It is a collection of care bundles and comprises of the following components:

a)	 Hand hygiene.

b)	 Adherence to aseptic techniques including sterile gloves, gown, surgical cap and mask.

c)	 Preparing skin with 2% Chlorhexidine in 70% alcohol.

d)	 Optimal catheter site selection peripheral vein, internal jugular or subclavian vein).

e)	 Standardized tubing change.

f)	 Daily review of catheter necessity.
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Component 1: Hand hygiene

A training on the maintenance of hand hygiene throughout the process was given to all health care workers associated with the neonatal 
ICU by an expert. There were five moments of hand hygiene involved in bundle compliance: 1. Before touching a patient 2. Before aseptic 
procedures 3. After body fluid exposure 4. After touching a patient 5. After touching patient surroundings. 

Component 2: Adherence to aseptic techniques

The operator should adhere to strict aseptic techniques and use only sterile gloves, gown, mask and head cap. 

Component 3: Preparation of skin

Prepare skin with 2% chlorhexidine in 70% alcohol using swabs and a friction scrub for 30 seconds. Allow the area to dry completely 
before skin puncture. If the area is moist, the preparation should be done for 2 min. 

Component 4: Optimal catheter site selection

The subclavian and internal jugular are preferred sites as they reduce the risk of CLABSI in patients. Sterile single use jelly should be 
utilized during insertion. 

Component 5: Standardized tubing change

Intravenous medication administration tubing should be changed according to local organization policies. 

Component 6: Daily review of catheter necessity

Daily review of central lines should be conducted to decide if the lines are actually necessary or not. Unnecessary lines have to be 
removed. 

Intervention

The study consisted of a multidisciplinary team of physicians, nurses, infection control practitioners and QI professionals. The whole 
team was involved in comprehensive review of cases to identify CLABSI and reduce infection rates in the neonatal ICU. 

Step 1: An audit checklist was prepared and tested. It consisted of insertion and maintenance components and data was collected daily. 
Weekly compliance was also calculated by a special task force. 

Step 2: Training was conducted on hand hygiene for all the staff working in the NICU. Compliance with hand hygiene practices was 
ensured through observers. Patient rooms were equipped with soap or alcohol based hand washes and sterile gloves to serve as a 
reminder for the NICU staff. 

Step 3: Well prepared bundle kits were provided to front line health workers to ensure easy flow of work. All the necessary consumable 
items were given in a single pack. 

Step 4: Proper use of personal protective equipments and chlorhexidine based skin antiseptics was reinforced at repeated intervals. A 
back and forth friction scrub was recommended for application of chlorhexidine accompanied by a recommended duration of 30 seconds. 
The area was advised to be allowed to dry for a minimum of 2 minutes. 

Step 5: Training was provided to physicians regarding central line insertions through simulation techniques. 

Step 6: Regular inspection was carried out to ensure bundle compliance and detect occurrence of infections.
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The data of this research was collected through two different study designs. A prospective design was utilized to observe the occurrence 
of infections and a cross sectional design was employed to assess compliance to bundle instructions by hospital staff.

Data analysis: CLABSI rate was calculated as the number of CLABSI events per 1000 CL days. Bundle compliance rate was calculated 
as total number of compliant days divided by total number of those examined for compliance. 

Results

Only two CLABSI cases were reported during the entire duration of the research. The major causes for central line infection were 
observed to be contamination, suboptimal environment of care, improper documentation and evaluation of central venous catheter 
dressing integrity, issues with equipment and suppliers and lack of knowledge.

Discussion

The World Health Organization has reported a CLABSI rate of 3.5 in high income countries and 12.2 in low and middle income countries 
[6]. This huge difference in infection rates necessitates that we understand central line associated infections and take steps to prevent 
them in future. 

Though many studies were found to assess the rate of occurrence of CLABSI in adult ICU units [14-18], studies involving Neonatal 
ICU units have been meagre. Few studies have also shown that strict adherence to bundle protocol largely decreased infection incidence 
rate [19-21]. Neonates are highly vulnerable to developing infections from hospital settings [22-25]. This study thus aimed to assess the 
effectiveness of bundle compliance in reducing the incidence of infections in patients admitted to an NICU. 

The overall CL bundle compliance was more than 95% in the current research. This clearly reflected in the number of patients 
developing infections which was a mere 2 in 1000 CL bundle compliant patients. This was in contrast to the study done by Ratna A., et al. 
(2016) [26] in Saudi Arabia as the overall compliance rate was less than 95% in the study. 

The presence of other risk factors such as type of feeding and co morbidity was not included in the present study. The data is also 
associated with limited generalisability as it was conducted in only one centre. The follow up duration of the study was also small.	

Conclusion

The overall CL bundle compliance was found to be well above the targeted rate and the reported infections were only 2 per 1000. 

Bibliography

1.	 Boev C and Kiss E. “Hospital-acquired infections: Current trends and prevention”. Critical Care Nursing Clinics of North America 29.1 
(2017): 51-65.

2.	 Sikora A and Zahra F. “Nosocomial Infections”. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing (2024). 

3.	 Suetens C., et al. “Prevalence of healthcare-associated infections, estimated incidence and composite antimicrobial resistance 
index in acute care hospitals and long-term care facilities: results from two European point prevalence surveys, 2016 to 2017”. 
Eurosurveillance 23.46 (2018): 1800516.

4.	 Allegranzi B., et al. “Burden of endemic health-care-associated infection in developing countries: systematic review and meta-
analysis”. Lancet 377.9761 (2011): 228-241.

https://pubmed.ncbi.nlm.nih.gov/28160957/
https://pubmed.ncbi.nlm.nih.gov/28160957/
https://www.ncbi.nlm.nih.gov/books/NBK559312/
https://pubmed.ncbi.nlm.nih.gov/30458912/
https://pubmed.ncbi.nlm.nih.gov/30458912/
https://pubmed.ncbi.nlm.nih.gov/30458912/
https://pubmed.ncbi.nlm.nih.gov/21146207/
https://pubmed.ncbi.nlm.nih.gov/21146207/


Efficacy of Central Line Bundle Compliance on Central Line Associated Blood Stream Infections (CLABSI) among Neonatal Pa-
tients of An Intensive Care Unit

05

Citation: Dinesh Ari and Faisal Al-Zidgali. “Efficacy of Central Line Bundle Compliance on Central Line Associated Blood Stream Infections 
(CLABSI) among Neonatal Patients of An Intensive Care Unit”. EC Paediatrics 15.1 (2026): 01-06.

5.	 Klevens RM., et al. “Estimating health care-associated infections and deaths in U.S. hospitals, 2002”. Public Health Reports 122.2 
(2007): 160-166.

6.	 Allegranzi B., et al. “Burden of endemic health-care-associated infection in developing countries: systematic review and meta-
analysis”. Lancet 377.9761 (2011): 228-241. 

7.	 Goudie A., et al. “Attributable cost and length of stay for central line-associated bloodstream infections”. Pediatrics 133.6 (2014): 
e1525-e1532.

8.	 Bell T and O’Grady NP. “Prevention of central line-associated bloodstream infections”. Infectious Disease Clinics of North America 31.3 
(2017): 551-559.

9.	 Jernigan JA., et al. “Multidrug-resistant bacterial infections in U.S. hospitalized patients, 2012-2017”. New England Journal of Medicine 
382.14 (2020): 1309-1319.

10.	 Pronovost P., et al. “An intervention to decrease catheter-related bloodstream infections in the ICU”. New England Journal of Medicine 
355.26 (2006): 2725-2732.

11.	 Miller MR., et al. “Decreasing PICU catheter-associated bloodstream infections: NACHRI’s quality transformation efforts”. Pediatrics 
125.2 (2010): 206-213. 

12.	 Wheeler DS., et al. “A hospital-wide quality-improvement collaborative to reduce catheter-associated bloodstream infections”. 
Pediatrics 128.4 (2011): e995-e1004, quiz e1004-e1007. 

13.	 Coffey M., et al. “Association between hospital acquired harm outcomes and membership in a national patient safety collaborative”. 
JAMA Pediatrics 176.9 (2022): 924-932.

14.	 Jeong IS., et al. “Effect of central line bundle on central line-associated bloodstream infections in intensive care units”. American 
Journal of Infection Control 41.8 (2013): 710-716. 

15.	 Furuya EY., et al. “Central line bundle implementation in US intensive care units and impact on bloodstream infections”. PLoS One 6.1 
(2011): e15452. 

16.	 Longmate AG., et al. “Elimination of central-venous-catheter-related bloodstream infections from the intensive care unit”. BMJ Quality 
and Safety 20.2 (2011): 174-180. 

17.	 Ong A., et al. “Trends in central line-associated bloodstream infections in a trauma-surgical intensive care unit”. Archives of Surgery 
146.3 (2011): 302-307. 

18.	 McLaws ML and Burrell AR. “Zero risk for central line-associated bloodstream infection: are we there yet?” Critical Care Medicine 40.2 
(2012): 388-393. 

19.	 Wang W., et al. “Prevention of peripherally inserted central line-associated blood stream infections in very low-birth-weight infants 
by using a central line bundle guideline with a standard checklist: a case control study”. BMC Pediatrics 15 (2015): 69. 

20.	 Rosenthal VD., et al. “Findings of the International Nosocomial Infection Control Consortium (INICC), part III: effectiveness of a 
multidimensional infection control approach to reduce central line-associated bloodstream infections in the neonatal intensive care 
units of 4 developing countries”. Infection Control and Hospital Epidemiology 34.3 (2013): 229-237. 

21.	 Sacks GD., et al. “Reducing the rate of catheter-associated bloodstream infections in a surgical intensive care unit using the Institute 
for Healthcare Improvement Central Line Bundle”. American Journal of Surgery 207.6 (2014): 817-823.

https://pubmed.ncbi.nlm.nih.gov/17357358/
https://pubmed.ncbi.nlm.nih.gov/17357358/
https://pubmed.ncbi.nlm.nih.gov/21146207/
https://pubmed.ncbi.nlm.nih.gov/21146207/
https://pubmed.ncbi.nlm.nih.gov/24799537/
https://pubmed.ncbi.nlm.nih.gov/24799537/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5666696/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5666696/
https://www.nejm.org/doi/full/10.1056/NEJMoa1914433
https://www.nejm.org/doi/full/10.1056/NEJMoa1914433
https://pubmed.ncbi.nlm.nih.gov/17192537/
https://pubmed.ncbi.nlm.nih.gov/17192537/
https://pubmed.ncbi.nlm.nih.gov/20064860/
https://pubmed.ncbi.nlm.nih.gov/20064860/
https://pubmed.ncbi.nlm.nih.gov/21930547/
https://pubmed.ncbi.nlm.nih.gov/21930547/
https://pubmed.ncbi.nlm.nih.gov/35877132/
https://pubmed.ncbi.nlm.nih.gov/35877132/
https://pubmed.ncbi.nlm.nih.gov/23394886/
https://pubmed.ncbi.nlm.nih.gov/23394886/
https://pubmed.ncbi.nlm.nih.gov/21267440/
https://pubmed.ncbi.nlm.nih.gov/21267440/
https://pubmed.ncbi.nlm.nih.gov/21303772/
https://pubmed.ncbi.nlm.nih.gov/21303772/
https://pubmed.ncbi.nlm.nih.gov/21422361/
https://pubmed.ncbi.nlm.nih.gov/21422361/
https://pubmed.ncbi.nlm.nih.gov/22020239/
https://pubmed.ncbi.nlm.nih.gov/22020239/
https://pubmed.ncbi.nlm.nih.gov/26084807/
https://pubmed.ncbi.nlm.nih.gov/26084807/
https://pubmed.ncbi.nlm.nih.gov/23388356/
https://pubmed.ncbi.nlm.nih.gov/23388356/
https://pubmed.ncbi.nlm.nih.gov/23388356/
https://pubmed.ncbi.nlm.nih.gov/24576582/
https://pubmed.ncbi.nlm.nih.gov/24576582/


Efficacy of Central Line Bundle Compliance on Central Line Associated Blood Stream Infections (CLABSI) among Neonatal Pa-
tients of An Intensive Care Unit

06

Citation: Dinesh Ari and Faisal Al-Zidgali. “Efficacy of Central Line Bundle Compliance on Central Line Associated Blood Stream Infections 
(CLABSI) among Neonatal Patients of An Intensive Care Unit”. EC Paediatrics 15.1 (2026): 01-06.

Volume 15 Issue 1 January 2026
©All rights reserved by Dinesh Ari and Faisal Al-Zidgali.

22.	 Heeg P. “Nosocomial infections in newborn nurseries and neonatal intensive care units”. International Journal of Infectious Diseases 
2.1 (2006). 

23.	 Zafar N., et al. “Improving survival of vulnerable infants increases neonatal intensive care unit nosocomial infection rate”. Archives of 
Pediatrics and Adolescent Medicine 155.10 (2001): 1098-1104. 

24.	 Lee J. “Catheter-related bloodstream infections in neonatal intensive care units”. Korean Journal of Pediatrics 54.9 (2011): 363-367. 

25.	 Gaynes R., et al. “Nosocomial infections among neonates in high-risk nurseries in the United States”. Pediatrics 98.3 (1996): 357-361.

26.	 Ratna AS., et al. “Effect of central line bundle implementation on central line-associated bloodstream infection rates in NICU in KSA”. 
International Journal of Infection Control 12.2 (2016).

https://pubmed.ncbi.nlm.nih.gov/11576003/
https://pubmed.ncbi.nlm.nih.gov/11576003/
https://pubmed.ncbi.nlm.nih.gov/22232628/
https://pubmed.ncbi.nlm.nih.gov/8784356/
https://www.researchgate.net/publication/304337333_Effect_of_central_line_bundle_implementation_on_central_line-associated_bloodstream_infection_rates_in_NICU_in_KSA
https://www.researchgate.net/publication/304337333_Effect_of_central_line_bundle_implementation_on_central_line-associated_bloodstream_infection_rates_in_NICU_in_KSA

	_gjdgxs

