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Background

• Rapid fluid resuscita.on is used to treat pediatric sep.c shock.  The commonly used push-pull 
technique (PPT) may introduce nosocomial infec.on risk1.

• Resuscita.on goals for sepsis are difficult to achieve using PPT (push-pull technique) due to it’s 
cumbersome set-up and slow infusion rates while maintaining asep.c technique.

• LifeFlow® is a new device for rapid, controlled delivery of a fluid bolus, allowing providers to 
provide effec.ve resuscita.on while maintaining asep.c technique. 

Objectives

• To compare the rela.ve frequency of asep.c technique viola.ons with PPT vs. LifeFlow for rapid 
fluid bolus delivery in a simulated pediatric sep.c shock scenario. 

Methods

Aseptic Technique Violations
• Four pediatric critical care nurses delivered a 500mL saline bolus using PPT and LifeFlow to a 

simulated 25 kg patient. 
• Aseptic technique violations were recorded by two independent observers.
• Total and median number of aseptic technique violations were evaluated by group (a < 0.05).  

Benchtop Demonstration of Syringe Contamination
• Fluorescein dye was applied to the rib of the 20mL syringe plunger and cycled 3 times to 

simulate a small fluid bolus (Figure 1a-c). 
• Ultraviolet light was used to illuminate fluorescent dye to visualize the amount of environmental  

contamination that may enter the sterile syringe

Results

• A median of 25 asep.c viola.ons per study par.cipant were observed during the 500-mL 
bolus administra.on using PPT (Table 1).  

• All PPT viola.ons were due to hand contact with the sterile por.on of the plunger (Table 2). 
• The median number of viola.ons for each LifeFlow user was zero (P = 0.029) (Table 1).   
• Photographs showed fluorescein present inside the syringe (Figure 1d). 

Figure 1a-d. Simulated demonstration of potential syringe contamination when using push-pull technique: a)Initial 
placement of simulated contamination on glove b) Contamination entering syringe after initial plunger contact c) 
Contamination crossing into sterile fluid after 3 strokes, under UV light d) LifeFlow system with protected plunger

LifeFlow Push-Pull 
Technique P Value

Median aseptic technique violations per clinician 0 25 0.029

Clinicians with syringe aseptic technique violations 0 4 0.029

Conclusions and Implica.ons

• In this study PPT was associated with multiple aseptic technique violations, reaching statistical 
significance when compared to LifeFlow 

• The most common violation was plunger contact, which can also be observed in online, educational 
videos demonstrating PPT.2,3

• In contrast with LifeFlow, providers had nearly zero violations due to contact with the sterile 
plunger, which may decrease healthcare-associated infection risk, which account for 10% of 
catheter-related infections, which are particularly of concern in immunocompromised patients.4

• The commonly used PPT technique may be a significant source of bacterial contamination and 
potential nosocomial infection. 

• While this was a simulated study with a small sample size, it does provide evidence supporting the 
need for studies comparing maintenance of aseptic technique when using novel infusion methods 
versus traditional methods in actual clinical settings. 
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Table 1. Comparison of aseptic violations between LifeFlow and PPT

Table 2. Asep.c technique viola.on types and frequency comparison between LifeFlow and Push-Pull Technique.

Infusion Method Violation Type

Alcohol Wipes Administration Set
Tubing Plunger Other

LifeFlow 1 0 0 0

Push-Pull Technique 0 92 0 0

a. b.

d.c.


