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Peripheral intravenous catheters (PIV) are the 
most placed device in the neonatal intensive 
care unit (NICU) requiring frequent attempts, 
with a brief duration due to complications 
which indicate removal before completion of 
treatment. PIVs have a patient safety risk of 
peripheral intravenous 
infiltration/extravasation (PIVIE); the severity 
can be mild, moderate, or severe depending on 
the swelling and tissue damage. PIVIE rates are 
one of the patient quality outcomes and are 
increasing in the NICU.  Considering the 
increased risks of long-term consequences from 
tissue injury associated with PIVs, midline 
catheter devices (MCD), may improve quality 
and patient outcomes. MCDs are different than 
peripherally inserted central catheters (PICC); 
the endpoint is not centrally located, and it 
terminates deeper in an extremity.

Background

PICOT: (P)For neonates in a level IV NICU, (I) 
will implementation of midline catheters, (C) 
compared to the use of non-midline PIVs, (O) 
reduce the incidence of serious PIVIEs, (T) six 
months after full implementation.

Problem

This project aims to evaluate the effectiveness 
of midline catheter use in decreasing serious 
PIVIEs in a Level 4 NICU.

Purpose

Methodology
 Literature review:

• MCDs have longer than standard PIVs and offer longer dwell times. 
• Commonly used in patients who have difficult PIV access. 
• Recommendations to use methods for selecting appropriate vascular access 

devices.
• Standard PIVs are the most placed device in the NICU yet have a risk for 

complications and harm. 
• MCDs need further reported data for effectiveness in reducing vascular injuries in 

NICU patients.
 Revise NICU Appropriate Line Algorithm to clarify patient criteria for 

vascular access selection and include midline catheter devices (Table 1 & 
Table 2)

 Product Trial
 Benchmarking
 Create guidelines for the use of MCDs
 Staff education including a quick reference guide (Table 3)
 Utilize a specialized team for line insertion and management (Transport and 

Quality Team –TAQ)
 Data collection and analysis of PIVIEs and midline performance

Table 1 Table 2

Table 3

Data analysis six months post-implementation revealed:
• Midlines have longer dwell times >14 days, max 34d
• 69% less complications (patent until completion of 

therapy)
• Ddecrease in number of PIVIE events. 

Evaluation

Implications

Moderate or severe classifications for MCDs were 
significantly lower at 0.76 versus traditional PIVs at 2.29 
per 1000 patient days. Percent of PIVIES trending down. 

Outcomes

•Improve patient safety

•Improve Patient experience

•Advance clinical practice
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