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ABSTRACT 
 
Title: A Quality Improvement Initiative in Central Venous Catheter and Anticoagulation Use 
to Reduce Venous Thromboembolism and Chylothorax in the Pediatric Cardiac ICU 
 
Background: Central venous catheters (CVCs) are placed in 86% of neonates and 72% of 
infants in the pediatric cardiac intensive care unit (CICU) and contribute to the majority of 
pediatric venous thromboembolic events (VTEs).1, 2 CVCs can also increase risk for chylothorax, 
which can increase infection risks and delay enteral feeding.3 With limited pediatric-specific 
guidelines for VTE prevention, this quality improvement initiative aimed to optimize CVC use 
and prophylactic anticoagulation practices to reduce CVC-associated thrombus and chylothorax 
in pediatric cardiac surgical patients ≤ 1 year of age by 25% by December 2024.  
 
Methods: Pediatric cardiac intensive care unit patients <1 year of age undergoing congenital 
heart surgery from 1/1/2021 to 12/31/2024 were identified from the University of Rochester 
Medical Center Pediatric Cardiac Critical Care Consortium database. Plan-Do-Study-Act (PDSA) 
Cycle 1 (July 1, 2023) prioritized non-upper extremity CVCs. PDSA Cycle 2 (December 20, 2023) 
replaced risk-based enoxaparin with universal low-dose heparin (10 units/kg/hour) initiated 
within four hours of admission, following an October 2023 washout. The primary outcome 
measure was the rate of VTE with secondary outcome measures including rate of chylothorax 
and upper extremity VTE. Process measures were monitoring including central line location and 
type of anticoagulation. Balancing measures included were hematochezia or clinically significant 
bleeding as defined by the Bleeding Assessment Scale in critically Ill Children (BASIC).4 A 
univariate analysis was performed for pre-intervention (Era 1) and post-intervention (Era 2) 
cohorts. 
 
Results: Baseline clinical demographics and characteristics were similar between the pre‑ 
(n=230) and post‑intervention (n=96) cohorts (p>0.05). Era 2 saw reduced upper extremity 
CVC count (1 [1–2] vs. 1 [1–1], p<0.001) and duration (6 [3.75–15] vs. 5 [3–7.25] days, 
p=0.041), increased non‑upper CVC count (0 [0–1] vs. 1 [0–2], p=0.001) and duration (10 [4–
23.75] vs. 16 [10.75–24.5] days, p=0.038), and no enoxaparin use (p<0.001). Rates of VTE 
(14.8% vs. 15.6%, p=0.846) and chylothorax (10.9% vs. 7.3%, p=0.322) remained unchanged. 
There was no increase in the balancing measures of hematochezia or clinically significant 
bleeding (p>0.05). 
 
Conclusion: Implementation of this quality improvement utilizing low-dose heparin and 
minimizing upper extremity central lines did not VTE or chylothorax in this cohort despite 
strong compliance with the process measures.  Future initiatives should explore adjunctive 
strategies such as periodic VTE ultrasound screening and standardized CVC removal protocols 
to further mitigate CVC-associated complications. 
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