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Abstract

Central line-associated bloodstream infections (CLABSIs) are common healthcare-associated
infections in pediatrics. Children’s hospital CLABSI standardized infection ratios decreased when
comparing 2016-2019 (-26%, 95% CI [-31%, —20%]), and increased from 2019 to 2022 (18%,
95% CI [9%, 26%]). Resilient pediatric CLABSI prevention initiatives are needed.
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INTRODUCTION

On any given day, an estimated one in 31 (3%) hospitalized patients in the United States has
a healthcare-associated infection (HAI) [1]. Central line-associated bloodstream infections
(CLABSIs) are a common HALI; 27 021 CLABSIs were reported from 3710 hospitals to the
National Healthcare Safety Network (NHSN) in 2021 [2]. Children and adolescents under
the age of 18 experience HAIs in healthcare at similar rates as adults [1] and CLABSIs

are the most common device-associated HAI event in hospitalized children [3]. A previous
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report found increased CLABSI standardized infection ratios (SIRs) in Quarter 2 2020, the
beginning of the COVID-19 pandemic, including within pediatric wards [4]. We further
analyzed CLABSI SIRs of children’s hospitals reporting to NHSN from 2016 to 2022 to
inform the need for pediatric-specific prevention efforts.

METHODS

The National Healthcare Safety Network is a surveillance system for healthcare quality
measurement and improvement with nearly 40 000 healthcare facilities reporting to NHSN
annually; all healthcare facilities receiving payment from the Centers for Medicare &
Medicaid Services (CMS) are required to report patient safety data to NHSN. In this
analysis, we included all children’s hospitals’ central line days and CLABSI event data in
NHSN from 2016 to 2022. This included all pediatric unit types from reporting hospitals
defined by NHSN enrollment as a children’s hospital; pediatric wards within general adult
hospitals were not included. All reporting pediatric inpatient unit types were included in the
analysis. Annual SIRs were calculated by dividing the number of observed infections by the
predicted infections determined from the risk adjusted model using national data during the
2015 baseline period [5]. The inclusion criteria used for this work differ from criteria used
in the HAI Progress Reports; SIR estimates may not match exactly (https://www.cdc.gov/
nhsn/datastat/progress-report.html). Analyses were not limited to continuous reporters (eg,
facilities reporting in 2017 may not match facilities reporting in 2019). We calculated SIR
percentiles for a subset of facilities with at least one predicted CLABSI per year. Calculated
SIRs were compared using a mid-Pexact test.

RESULTS

A total of 110 children’s hospitals reported 8 890 970 central line days during the study
period. Facility counts, events, pooled SIRs, and percentile distribution of SIRs by year

are shown in Table 1 and Figure 1. In 2022, 41% of central line days were reported from
pediatric wards, followed by 32% from pediatric intensive care units and 26% from neonatal
intensive care units (NICU); percentages were similar for all years. The overall SIR for
children’s hospitals in 2016 was 0.924, 2019 was 0.687, and 2022 was 0.808. Comparing
years 2016 and 2019, children’s hospitals’ SIRs decreased by 26% (95% CI [-31%, —20%],
P-value < .001). For 2019 and 2022, SIRs increased by 18% (95% CI [9%, 26%], P-value <
.001). Of reporting facilities, 63% of facilities reported all seven years, which accounted for
94% of central line days.

DISCUSSION

Pediatric CLABSI SIRs reported from children’s hospitals for 2016—2022 year are <1 which
suggests improvement from the 2015 NHSN baseline period. However, when comparing
equal time frames, the pediatric CLABSI SIR decreased significantly from 2016 to 2019

but increased significantly from 2019 to 2022. The percentage of central line days did not
vary significantly by unit type throughout the study period. Due to this observed increase in
CLABSI SIRs, it is important to look at pediatric risk factors for CLABSI and how these
may have changed over time.
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Some CLABSI risk factors, like duration of central line use may not be unique to pediatric
patients, however, other risk factors differ from adults including prematurity, size of the
patient and size of central line, parenteral and lipid infusions for neonates [6], breakage

of central venous catheters [7], and the presence of genetic syndromes [8]. Strategies to
prevent CLABSIs were originally published in 2008 and later revised in 2014 and 2022 [9].
While pediatric-specific studies are included in the recommendations, they are not as well
represented as adult studies which may limit evidence and applicability to pediatric settings.

Prevention efforts that reduce HAIs in adults may not have the same impact on pediatric
patients and may require nuanced modifications, particularly in the NICU. A recent
systematic review [10], along with a white paper from the Society for Healthcare
Epidemiology of America [11], compiled evidence-based recommendations and expert
opinion for CLABSI prevention in NICUs, however, the impact of these interventions

on CLABSI rates will take time to become apparent and may be confounded by other
concurrent healthcare system stressors. Tailoring infection prevention tools and bundles
specific to pediatric settings may facilitate the implementation of recommended practices to
ensure high compliance and a reduction in rates of HAIs.

A previous NHSN study noted a decrease in central line days and an increase in device
utilization rates within pediatric medical-surgical wards (0.14-0.18) when comparing Q2
2019 (pre-COVID-19) to Q2 2020 among facilities that reported complete data in both
quarters [4]. These data may suggest higher severity of disease, lower patient census in

2020 due to COVID-19 restrictions in children’s hospitals, or other differences in the patient
population when comparing Q2 2019 to Q2 2020. Similarly, looking at all hospitals, not
just pediatric facilities, there was an overall 28% increase in the CLABSI SIR during this
period. While the reason for this CLABSI SIR increase is unclear, several factors may

have contributed. Infection control and patient care practices might have changed during the
pandemic due to COVID-19-specific infection prevention and control recommendations, the
presence of staffing and supply shortages, and surges of patients requiring care [12]. The
observed increase in pediatric CLABSI SIRs between 2019 and 2022 is likely multifactorial,
influenced by more than the healthcare stressors of the COVID-19 pandemic, and will
require additional investigations into changing acuity of patients and care locations within
hospitals, among other considerations already stated.

There are several limitations to this study. Children’s hospitals occasionally care for
non-pediatric patients (eg, age >18), a practice that was pronounced during COVID-19
surges. Patient demographics are not included in denominator data reported to NHSN so
conclusions cannot be made on patient age, changing patient acuity, or other demographics
year-to-year which may have influenced findings or patients’ necessity for central lines.
This could be particularly important in 2020 and 2022 due to the COVID-19 pandemic and
changes in patient care practices along with the dynamic ability of facilities to implement
infection control bundles. Distribution of central line days by unit type are included in
denominator data and adjusted for in SIR calculations.

With continued SARS-CoV-2 infections and surges of other respiratory illnesses leading
to high rates of pediatric hospitalizations, HAIs will continue to pose significant danger
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to pediatric patients and may stall improvements made in prevention efforts like CLABSI
reduction. Additional pediatric-specific studies and quality improvement initiatives should
be developed to identify resilient infective prevention opportunities to mitigate the effect of
healthcare stressors and reduce CLABSISs events within this vulnerable population.
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Graphical representation of the annual distribution of pediatric central line-associated
bloodstream infection standardized infection ratios for children’s hospitals for 2016-2022
reported to the National Healthcare Safety Network.

J Pediatric Infect Dis Soc. Author manuscript; available in PMC 2024 September 27.



Page 6

Prestel et al.

'suoIIeINDJed 3|13usaJad Ul PapN|oUl 81aM JUBAS Palolpald T 1Sea| 18 Yl Sali[1oed

*¥

'SUOIIBINOIED YIS Pajood Ul papn|oul a1am sAep aul| [eusd pariodal YIm sani|ioey |1y
*

"01}BJ U0ND3JUI PAZIPIBPURIS “H|S ‘UOID34UI WIBSAISPOO|Q PaYeIo0sSe-aul| [e1udd ‘[SEV 1D :SUONRIASIGY

¢yy'T  8T0T 1080 V190 S6E0 8080 00°068T 65/ 88€ T L2ST 00T [4404
¢IZ’T 8060 G990 8050 89€0 0,0 ¥6'508T vYSETIET clet ¥6 T¢0C
TP¢T ¢80 vv9'0 07’0 6920 899'0 SCvyot A AV 860T €6 0c0e
€r'T <2980 8990 <cvyr'0 TEEO 1890 ¥C'6S.T 186 L6¢ T 80¢T L6 610C
90¢'T 9¢0T /[0L0 0¥S0 6EE0 L1110 TT'60.LT S6T LG 1 8¢ET 16 8102
¢I€T TeOT <¢SL0 €ES0 9TCO ¥28'0 T€C0LT ¥5599¢ T eovT 88 L10¢
¥9€'T 6¥T'T 8¥6'0 ¥59°0 96€0 ¥26'0 ¢L'9/8T TSTOLTT LSVT 6. 910¢

W06 WIS, YIS UISZ  UYIOT IS PAJ00d  SIUBAT JO JAGWINN Paldipald  sAeqaulT [eusd  SIUAAT ISEVTO  UN0D ANNoed  eap

., S4IS 198271 Aujioed—anusaied

»IoM1aN Alayes aleoyljesH [euoneN ayl 01 paloday
2202-9T0Z 40J S[eNdSOH S,UsJp]IyD 10} SOIEY U0NIaLU| PSZIPJepUE]S UOI08]U| Weallspoo|g PaleIdossy/-aulT [2ua) dLeIpad JO Uonnguisig [enuuy

‘TalqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Pediatric Infect Dis Soc. Author manuscript; available in PMC 2024 September 27.



	Abstract
	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	References
	Figure 1.
	Table 1.

