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Infection free midline catheter implementation at a community hospital

(2 years)

Michelle DeVries MPH, CIC, VA-BC a,b,*, Janice Lee RN c, Lisa Hoffman BSN, RN, VA-BC c

a Infection Control, Methodist Hospitals, Gary, IN, USA
b Alliance for Vascular Access Teaching and Research, Menzies Health Institute Queensland, Griffith University, Brisbane, Australia
c Vascular Access Team, Methodist Hospitals, Gary, IN, USA

Background: To reduce excess central line use and provide an option for difficult venous access patients

through the introduction of a midline catheter.

Methods: Design included prospective monitoring of the implementation of a quality improvement project.

The setting was a 576 bed, urban, community, nonprofit, Magnet recognized, level 3 trauma center serving

primarily adult patients. Midline and peripherally inserted central catheters were inserted by a specialty

nursing team; care and maintenance of all devices were provided by front line staff.

Results: Zero midline catheter infections were observed in the 24 months after implementation of the fixed

length, power injectable device. Completion of therapy was 80%, the most frequently encountered complica-

tion was device dislodgement.

Conclusions: Adoption of a vascular access nurse led midline catheter program, coupled with device selection

algorithms expanded the ability to select the right device for the patient, while decreasing excess central line

usage without additional increased risks to the patient.

© 2019 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc.

This is an open access article under the CC BY-NC-ND license.

(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Over the past years, there has been ongoing and increasing aware-

ness of the need to reduce or eliminate central line− associated

bloodstream infections (CLABSI). Initial efforts focused heavily on

implementation of the central line insertion bundle after the results

described by Pronovost et al1 from their Keystone project demon-

strating the possibility of “getting to zero.” Ongoing efforts and data

analysis have led to equal emphasis on the care and maintenance

phase of the catheters. Beyond that, a critical question of device

necessity must be asked. Understanding the clinical need for a central

line versus just a need for vascular access is a topic that has not

received sufficient attention at the bedside. Guidelines and standards

call for a daily review of central line necessity, but fall short of provid-

ing a frame work for staff identifying whether it is the most appropri-

ate access for the patient and therefore truly necessary.2,3 With the

publication of the Michigan Appropriateness Guide for Intravenous

Catheters (MAGIC) recommendations, organizations were given a

thoughtful framework to help assess current device selection patterns

compared with recommendations from an expert panel.4 This article

(and subsequent related tools) helps describe various clinical situa-

tions in which specific catheter types (from short peripheral catheters

through tunneled and fully implanted devices) are indicated, pre-

ferred, not recommended, or without consensus.

OBJECTIVE

Our organization launched a midline catheter program as part of

its CLABSI prevention strategy, with a focus on reducing unnecessary

central line days and decreasing CLABSI. Of interest was ensuring that

the introduction of a new device type was not a source of any

increased risk to our patients in terms of infectious as well as nonin-

fectious complications. Others have reported various implementation

strategies with favorable outcomes.5-9 Each of the reports started

with a clearly defined goal and patient population and quantified the

impact of device implementation. Focuses included emergency room

difficult access patients, surgical intensive care, as well as broader

hospital implementation. Our organization’s vascular access team

had identified a need for a midline catheter. There was team
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Long peripheral catheters for deep arm vein venous access: A systematic

review of complications
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A B S T R A C T

Purpose: Long peripheral catheters (LPCs) offer a quick, simple and cost-effective alternative for venous

access in intensive care patients with difficult venous access, but the decision to use them must be balanced

against an assessment of harm. The aim of this systematic review was to synthesise reports of complications

associated with LPCs.

Methods: The electronic databases MEDLINE, EMBASE and CINAHL were searched systematically for rando-

mised controlled trials, cohort studies and case control studies published in the period 1966 to 24th July

2018 reporting LPC associated occlusion, catheter related blood stream infections, phlebitis and infiltra-

tion. Study quality was assessed using the Methodological Index for Non-Randomised Studies. The studies

were described and participant characteristics; type of catheter; setting; average dwell time; and rates of

occlusion, catheter related blood stream infection, phlebitis and infiltration were extracted as summary

measures.

Results: Five cohort studies and one randomised controlled study, comprising a total of 350 participants, ful-

filled the inclusion criteria. Dwell time ranged from 1 to 15 days and the reported complication rate was

3�14%. The most common complication was catheter occlusion (4%), followed by phlebitis (1%), infiltration

(0.9%), and catheter related blood stream infection (0.3%). Significant heterogeneity, particularly in identifica-

tion and reporting of complications, means results should be interpreted with caution.

Conclusion: There is a lack of intervention specific and adequately powered randomised controlled trials

investigating LPCs in an intensive care setting. Until the results of such studies are available, LPCs should be

used as an alternative to ultrasound-guided PVCs in well monitored acute care environments.

© 2019 Elsevier Inc. All rights reserved.
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Introduction

Critically ill patients in the intensive care unit (ICU) almost always

require venous access. This is often achieved acutely using a central

venous catheter (CVC), but these are generally unsuitable for inter-

mediate to long term use because they risk thrombosis, catheter

related blood stream infections and central vein stenosis.1�5 Periph-

eral venous cannulas (PVCs) are used once the CVC is no longer neces-

sary. Many PVCs are placed in deep arm veins (cephalic, basilic and

brachial) using ultrasound because superficial veins are often inacces-

sible, usually due to oedema in the critically ill population.6 This tech-

nique is generally successful, especially when combined with a direct

catheter over wire Seldinger approach, and may reduce CVC

usage.6�10 However, several studies have shown that the risk of infil-

tration and extravasation is as high as 50% within 24 h of placement

of the PVC.11�14 This is probably due to insufficient PVC length

(<5.2 cm).13 Some clinicians use midline catheters (15�30 cm), but

these are significantly more expensive, invasive and time-consuming

to insert than PVCs.

Recently, long peripheral catheters (LPC) have been introduced

into clinical practice. They are 6�15 cm long, which is longer than

PVCs but shorter than midline catheters. LPCs are inserted using

ultrasound and a direct catheter over wire with a Seldinger approach,

rather than the more complicated and invasive modified Seldinger

approach that is used for midline catheters. They are also less expen-

sive than midline catheters (typically less than one fifth of the price)

but are made of the same biocompatible materials. The shorter,

smaller diameter, and less invasive LPCs could offer low complication

rates when used for ongoing intravenous access.

There are potential benefits of LPCs over both PVCs and midline

catheters for accessing deep veins in the ICU but the potential compli-

cations are not well described. A detailed evaluation of the determi-

nants and likelihood of complications is required in order to help

clinicians decide the most appropriate vascular access device for

patients requiring deep vein catheterisation. The purpose of this sys-

tematic review was to synthesise reports of adverse events associatedE-mail address: J.E.G.Badger@soton.ac.uk (J. Badger).
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Standard long IV catheters versus extended dwell catheters: A
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Amit Bahl, MD, MPH a,
⁎, Bophal Hang, MD a, Abigail Brackney, MD a, Steven Joseph, MD a, Patrick Karabon, MS b,

Ammanee Mohammad c, Ijeoma Nnanabu c, Paul Shotkin, MD a

a Department of Emergency Medicine, Beaumont Hospital, Royal Oak 3601 West 13 Mile Rd, Royal Oak, MI 48073, United States of America
b Oakland University William Beaumont School of Medicine, United States of America
c Michigan State University College of Human Medicine, United States of America

a b s t r a c ta r t i c l e i n f o

Article history:

Received 11 June 2018

Received in revised form 6 July 2018

Accepted 13 July 2018

Introduction: Establishing peripheral intravenous (IV) access is a vital step in providing emergency care. Ten to

30% of Emergency Department (ED) patients have difficult vascular access (DVA). Even after cannulation, early

failure of US-guided IV catheters is a common complication. The primary goal of this study was to compare sur-

vival of a standard long IV catheter to a longer extended dwell catheter.

Methods: This study was a prospective, randomized comparative evaluation of catheter longevity. Two catheters

were used in the comparison: [1] a standard long IV catheter, the 4.78 cm 20 gauge Becton Dickinson (BD); and

[2] a 6 cm 3 French (19.5 gauge) Access Scientific POWERWAND™ extended dwell catheter (EDC). Adult DVA

patients in the ED with vein depths of 1.20 cm–1.60 cm and expected hospital admissions of at least 24 h were

recruited.

Results: 120 patients were enrolled. Ultimately, 70 patients were included in the survival analysis, with 33

patients in the EDC group and 37 patients in the standard long IV group. EDC catheters had lower rates of failure

(p=0.0016). Time tomedian catheter survivalwas 4.04 days for EDC catheters versus 1.25 days for the standard

long IV catheter. Multivariate survival analysis also showed a significant survival benefit for the EDC catheter

(p = 0.0360).

Conclusion:A longer extended dwell catheter represents a viable and favorable alternative to the standard longer

IVs used for US-guided cannulation of veins N1.20 cm in depth. These catheters have significantly improved sur-

vival rates with similar insertion success characteristics.

© 2018 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Establishment of functioning peripheral intravenous (IV) access is a

vital step to provide care in the emergency and inpatient settings.While

the traditional method of vein palpation for cannulation is effective in

themajority of patients, those with difficult vascular access (DVA) pres-

ent a daily challenge to hospital staff. There are approximately 150 mil-

lion IVs placed annually in the US [1], with 10–30% of Emergency

Department (ED) patients classified as DVA [2]. In these patients, place-

ment of an ultrasound (US) guided IV catheter is a viable and safe op-

tion, and has been shown to increase patient satisfaction [3]. With the

traditional method of IV placement, cannulation occurs in only

25–35% of DVA patients, as compared 76–100% with the use of US-

guidance [4-7]. Patients with a medical history of obesity, IV drug

abuse (IVDA), end-stage renal disease (ESRD), and/or sickle cell disease

have been shown to have DVA using the traditional technique [8-12].

Although these patient characteristics help identify DVA patients

through the traditional approach, when using US-guidance for cannula-

tion, it has been shown that only the vessel characteristics, including

depth, diameter, and location determine success of cannulation, rather

than patient-specific medical history [13-15]. A recent systematic re-

view andmeta-analysis of the literature showed that the use of US guid-

ance improves the success of IV insertion in DVA patients, without a

difference in time to cannulation or number of attempts [16]. Other

studies have shown decreased time to cannulation and decreased num-

ber of attempts in DVA patients with the use of US-guidance.

Once cannulated, the survival time of IV catheters is problematic,

with early failure a common complication. Overall failure rates after

successful IV cannulation for US-guided IVs is 45–56% when compared

to traditional IV placement failure rates of 19–25% [3-6,17]. The most

common cause of US-guided IV failure is infiltration, while other causes

include catheter dislodgement and phlebitis [5,18].

There are a few related characteristics of the cannulated vessel and

vascular access device that impact catheter survival: depth of vein,

amount of catheter residing in vein, and length of the vascular access

American Journal of Emergency Medicine 37 (2019) 715–721
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BACKGROUND/SIGNIFICANCE

Vascular access is often needed in neonatal intensive 
care unit (NICU) neonates. The majority of NICU 
neonates require vascular access during their stay for 
prolonged nutritional support and medications. 

Establishing vascular access is challenging in NICU 
neonates due to their small and extremely fragile 
veins.1 The 2 most commonly used neonatal vascular 
access devices are peripheral intravenous (PIV) cath-
eter and peripherally inserted central catheter 
(PICC). However, both devices have well-known 
limitations and risks.2 The neonatal extended dwell 
peripheral intravenous (EPIV) catheter is a new 
device that became available in recent years and 
seems to have advantages over the PIV catheter and 
PICC, but comparative effectiveness studies have 
not been reported from the NICU population.3

A PICC is an intravenous catheter that is inserted 
peripherally and threads into the central venous cir-
culation and is made of silicone, polyurethane, or 
polyethylene.4 To be considered centrally placed, the 
tip of the PICC should be in the superior or inferior 
vena cava5 (Figure 1). It is intended for long-term 
nutrition and medication therapies as it can remain 
in place for months at a time. Peripherally inserted 
central catheter requires additionally trained  nurses 
for insertion and radiographs to confirm correct 

The Extended Dwell Peripheral Intravenous 
Catheter Is an Alternative Method of NICU 
Intravenous Access

Kimberlee B. Chenoweth, DNP; Jia-Wen Guo, PhD, RN; Belinda Chan, MD

ABSTRACT
Background: Establishing vascular access is a common neonatal intensive care unit procedure. The extended dwell 
peripheral intravenous (EPIV) catheter is a 6-cm and 8-cm silicone catheter for peripheral vein insertion, which is a newer 
vascular access device than peripherally inserted central catheters (PICCs) and peripheral intravenous (PIV) catheter. 
Extended dwell peripheral intravenous catheters have been widely used in adults but evidence in neonates is lacking.
Purpose: To explore indwell time, success rate, catheter-associated complications, and cost among EPIV catheters, 
PICCs, and PIV catheters in neonates.
Methods: We retrospectively compare patient demographics, indwell time, success rate, and catheter-associated com-
plications, and analyze the rate of hyaluronidase-treated intravenous (IV) fluid extravasation on neonates who had an EPIV 
catheter, a PICC, or a PIV catheter in a level III neonatal intensive care unit. We also estimate the insertion cost of these 
3 vascular access devices on the basis of our hospital charges.
Results: Extended dwell peripheral intravenous catheters were inserted in 432 neonates with an indwell time of 4.0 ± 
2.3 (mean ± SD) days. Peripherally inserted central catheters were inserted in 202 neonates with an average indwell time 
of 7.3 ± 4.4 (mean ± SD) days, which was longer than EPIV catheters (P < .001). Peripherally inserted central catheters 
had a higher success rate of 83.6% than 71.7% of EPIV catheters, meaning succeeded in lasting through the completion 
of therapy (P = .001). Peripherally inserted central catheters were associated with 4 cases of life-threatening complica-
tions; none was seen in the EPIV catheter group. The incidence of hyaluronidase-treated IV fluid extravasation was less 
in EPIV catheter recipients (1.2%) than in the PIV catheter recipients (3.9%) (P = .004); none was in the PICC group. Cost 
savings were noted with using an EPIV catheter.
Implications for Practice: Extended dwell peripheral intravenous catheter is a feasible option for neonatal vascular 
access.
Implications for Research: These data provide a baseline for future studies to explore the efficacy and effectiveness of 
EPIV catheter in the neonates.
Key Words: catheter-associated complications, cost, extended dwell peripheral intravenous catheter, indwell time, 
midline intravenous catheter, neonates, peripheral venous catheter, peripherally inserted central catheter, placement 
success rate, vascular access
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, Abstract—Background: Venous access in the emergency

department (ED) is an often under-appreciated procedural

skill given the frequency of its use. The patient’s clinical sta-

tus, ongoing need for laboratory investigation, and intrave-

nous therapeutics guide the size, type, and placement of

the catheter. The availability of trained personnel and dedi-

cated teams using ultrasound-guided insertion techniques in

technically difficult situations may also impact the selection.

Appropriate device selection is warranted on initial patient

contact to minimize risk and cost. Objective: To compare

venous access device indications and complications, high-

lighting the use of midline catheters as a potentially cost-

effective and safe approach for venous access in the ED. Dis-

cussion: Midline catheters (MC) offer a comparable rate of

device-related bloodstream infection to standard peripheral

intravenous catheters (PIV), but with a significantly lower

rate than peripherally inserted central catheters (PICC)

and central venous catheters (CVC) (PIV 0.2/1000, MC

0.5/1000, PICC 2.1–2.3/1000, CVC 2.4–2.7/1000 catheter

days). The average dwell time of a MC is reported as 7.69–

16.4 days, which far exceeds PIVs (2.9–4.1 days) and is com-

parable to PICCs (7.3–16.6 days). Cost of insertion of a MC

has been cited as comparable to three PIVs, and their use has

been associated with significant cost savings when placed to

avoid prolonged central venous access with CVCs or in pa-

tients with difficult-to-access peripheral veins. Placement

of a MC includes modified Seldinger and accelerated, or

all-in-one, Seldinger techniques with or without ultrasound

guidance, with a high rate of first-attempt success. Conclu-

sion: The MC is a versatile venous access device with a low

complication rate, long dwell time, and high rate of first-

attempt placement. Its utilization in the ED in patients

deemed to require prolonged hospitalization or to have

difficult-to-access peripheral vasculature could reduce cost

and risk to patients. � 2016 Elsevier Inc. All rights

reserved.

, Keywords—midline catheter; midline; venous access

devices

INTRODUCTION

Midline catheters (MC) are typically 8–20 cm in length

and are placed peripherally into the antecubital fossa or

upper arm, with the tip located at or below the axillary

vein (1,2). As such, they are not considered to dwell in

the central circulation, as are central venous catheters

(CVC) or peripherally inserted central catheters (PICC).

Their introduction dates back to the 1950s; however,

hypersensitivity reactions to the catheter material in

certain designs led to a decline in their manufacturing

and use in the 1990s (1-5). After a redesign of materials

and methods of insertion, they have again gained

popularity as an alternative peripheral venous access

device given the potential for a reduction in repeated

venipuncture in patients with difficult peripheral venous

access, minimal complications, and potential for

prolonged use (3,5).

MCs offered on the market are a diverse group of

venous access devices that can be tailored to patient

and clinician needs. They are typically composed of

RECEIVED: 14 March 2016;
ACCEPTED: 6 May 2016
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ORIGINAL ARTICLE

tolerated, they are costly to insert and rare, but serious, 
complications including central collateral vessel forma-
tion, pericardial effusion and cardiac tamponade have 
been reported (2).

Data regarding IV access in the paediatric CF popula-
tion have shown that long catheters are easy to insert and 
comfortable to use (3-5). Millar-Jones highlighted these as 
important factors in compliance and the reduction of trau-
ma experienced by children (3). Although several studies 
have been conducted using long catheters of 20-30 cm 
(3,5), a recent study showed that an 8-cm long catheter 
was easier to insert, less painful and had the same dura-
tion of use as a 30-cm catheter (4).

Long catheters have been proven to be effective in 
delivering IV antibiotics in exacerbations of CF (1,4). This 
prospective audit presents our experience of an 8-cm long 
catheter (Vygon Leaderflex 22G × 8 cm) for vascular access 
in CF tune-ups at a major Australian paediatric centre.

INTRODUCTION

The choice of vascular access for intravenous (IV) anti-
biotic therapy for exacerbations of lung disease in children 
with cystic fibrosis (CF) is vital to the success of treatment. 
Options for vascular access include standard IV cannulae, 
peripherally inserted central catheters (PICCs) and long IV 
catheters. Long IV catheters have variable lengths and are 
defined as those longer than standard IV cannulae with a 
tip that does not lie centrally. Descriptions of these long IV 
catheters can be confusing, including the oxymoron ‘short 
long catheter’ and ‘midline catheter’.

In a recent Cochrane Systematic Review assessing 
access in CF, long catheters were found to be the most 
effective and economical of the three choices (1). Long 
catheters had a longer duration of use and increased pa-
tient satisfaction when compared with standard IV can-
nulae (1). Although PICCs are generally stable and well 

DOI: 10.5301/jva.5000274

The use of 8-cm 22G Seldinger catheters for intravenous access 
in children with cystic fibrosis

Sarah Y. Qian1, Matthias T. Horn1, Richard Barnes2, David Armstrong1,3

1  Department of Respiratory Medicine, Monash Children’s Hospital, Melbourne - Australia
2 Department of Anaesthetics, Monash Children’s Hospital, Melbourne - Australia
3 Department of Paediatrics, Monash University, Melbourne - Australia

Accepted: April 22, 2014

ABSTRACT
Purpose: Long intravenous catheters are an effective and economical choice of vascular access for intravenous antibiotic 
therapy in children with cystic fibrosis (CF). This prospective audit assesses the use of Vygon Leaderflex 22G × 8 cm cath-
eters in an Australian tertiary centre. Key outcomes included catheter lifespan, ability to complete antibiotic therapy and 
complication rates.
Methods: All paediatric patients admitted with infective exacerbations of CF lung disease for 18 months between 2012 and 
2013 were prospectively included. Data were analysed using t-tests and Fisher exact test.
Results: A total of 40 successful catheter insertions for 20 patients during 32 admissions were identified. The mean duration 
of the catheters was 10.08 days (median 9.5, SD=5.0). Of the 32 admissions, antibiotic therapy was completed with long 
catheters in 78% of cases (n=25) and with a single catheter in 48% (n=19). Rates of local complications were high, but there 
were no serious adverse outcomes.
Conclusion: Although limited by a small sample size, the results from this study are promising and suggest that 8 cm long 
catheters are a safe, effective and economical alternative to peripherally inserted central catheters (PICCs) in treating pul-
monary exacerbations in children with CF.

Key words: 8-cm long intravenous catheter, Cystic fibrosis, Intravenous access, Infective exacerbation, Paediatric
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Ultrasound-guided “short” midline
catheters for difficult venous access in the
emergency department: a retrospective
analysis
Giancarlo Scoppettuolo1*, Mauro Pittiruti2, Sara Pitoni3, Laura Dolcetti1, Alessandro Emoli4, Alessandro Mitidieri5,

Ivano Migliorini2 and Maria Giuseppina Annetta3

Abstract

Background: Acutely ill patients admitted to the emergency department (ED) constantly require at least one fast

and reliable peripheral intravenous (PIV) access. In many conditions (morbid obesity, underweight state, chronic

diseases, intravenous drug abuse, adverse local conditions, etc.), PIV placement may be challenging.

Ultrasound guidance is a useful tool for obtaining a peripheral intravenous access in the emergency department,

particularly when superficial veins are difficult to identify by palpation and direct visualization, though standard

peripheral intravenous cannulas are not ideal for this technique of insertion and may have limited duration.

Long polyurethane catheters inserted with ultrasound guidance and direct Seldinger technique appear to have

several advantages over short cannulas in terms of success of insertion and of duration.

Methods: A retrospective analysis was conducted on all the ultrasound-guided peripheral venous accesses

obtained by insertion of long polyurethane catheters in patients admitted to the emergency department of our

university hospital during 1 year. The main indication to the procedure was the urgent need of a peripheral venous

access in patients with superficial veins difficult to palpate and/or visualize. All relevant data concerning the

insertion and the maintenance of these peripheral lines were collected from the chart.

Results: Seventy-six patients were included in this review. The success rate of insertion was 100 %, with an average

of 1.57 punctures per each successful cannulation. The mean time needed for the complete procedure was 9.5 min.

In 73 % of patients, the catheter was used for more than 1 week; a minority of catheters were removed

prematurely for end of use. No major infective or thrombotic complication was reported.

Conclusions: In our experience, 8- to 10-cm-long polyurethane catheters may offer a fast and reliable peripheral

venous access in the emergency department, if placed by ultrasound guidance and with the Seldinger technique.

Further studies with prospective, randomized, and controlled design are warranted to confirm our results.

Keywords: Peripheral intravenous access, Ultrasound guide, Emergency department, Polyurethane catheters,

Midline catheters
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Introduction of nursing-placed MLCs and USGIVs

promotes safer catheter selection
S. Santucci1, S. Trerotola1; 1Perelman School of

Medicine at the University of Pennsylvania,

Philadelphia, PA

Purpose: Deep vein thrombosis (DVT) and central line-associated

bloodstream infection (CLABSI) are serious complications of

peripherally inserted central catheters (PICCs). Midline catheters

(MLCs) do not carry the risk of CLABSI, and while DVT remains a

possibility, it is less extensive with MLCs. Because of these risks,

MLCs and ultrasound-guided intravenous catheters (USGIVs) were

added to the capabilities of the host institution’s nursing-based

venous access team (VAT) which operates under direction of and

with support of IR. This study evaluates this effort to reduce PICCs

and MLCs through appropriate patient-centered device choice.

Materials: A retrospective analysis using the VAT’s record of all

catheters placed September 2001–March 2018 was conducted.

These data were supplemented with data from the IR QA database

(Hi-IQ), thereby accounting for nearly all* PICCs, MLCs, and

USGIVs placed in inpatients in a large tertiary care academic

hospital. Analysis of hospital records of PICC-associated DVT and

CLABSI was also performed.

Results: 30,659 PICCs, 12,135 MLCs, and 14,300 USGIVs were

placed by the VAT (September 2001–March 2018). From the peak of

VAT PICCs in 2006 to the peak of MLCs in 2010, PICCs decreased

23% (p< 0.01), while MLCs increased 93% (p < 0.001). Following

full implementation ofUSGIVin January 2016,MLCsdecreased 34%

from2015 to 2016 (p< 0.01)with no concurrent decrease in PICCs (p

¼ 0.72). The total hospital PICCs decreased from a peak of 3596 (867

IR, 2729VAT) in the 2006fiscal year (FY) to2295 inFY2017 (546 IR,

1749 VAT). CLABSI counts decreased from a mean of 4.8 per month

in FY 2008 to 2.3 in 2009 (p< 0.05), though no significant decrease

was found from FY 2008 to 2013 (n¼ 4.8 vs. n¼ 3.5, p¼ 0.26). No

interpretable trends in DVT counts were discovered.

Conclusions: Appropriate use of MLCs and USGIVs by an IR-

supported VAT significantly decreased PICCs and MLCs,

respectively. *Data incomplete for 2005, 2006, 2007, and 2018.

VAT-Placed Catheters by Monthly Mean

Years PICCs MLCs USGIVs Total

2005-2007* 194 (79%) 52 (21%) 0 (0%) 246

2008-2010 204 (62%) 126 (38%) 0 (0%) 330

2011-2013 191 (56%) 98 (29%) 53 (15%) 342

2014-2016 157 (38%) 60 (15%) 194 (47%) 410

2017-2018 134 (25%) 45 (8%) 353 (66%) 532

04:12 PM Abstract No. 361

Does implementation of an effective midline

catheter program for vascular access in a large

academic hospital decrease rates of bloodstream

infections?
T. Park1, J. Eklund2, J. Riesenberg2, S. White1; 1Medical

College of Wisconsin, Milwaukee, WI; 2Froedtert

Memorial Lutheran Hospital, Milwaukee, WI

Purpose: Recently, the use of peripherally inserted central catheters

(PICCs) has increased dramatically and has been shown to contribute

significantly to major complications such as central line associated

blood stream infections (CLABSIs). Increasing midline use can

reduce the rate of CLABSIs; however, this could potentially increase

minor complications such as leaking and dislodgement. Therefore,

this study aims to evaluate the ease of use and safety of midline

catheters by surveying endusers of vascular access devices (VAD) and

comparing the rates of complications between PICCs and midlines.

Materials: Thiswas an IRB-approved study. Participants from a pool

of nurse representatives from each unit throughout the hospital (n¼24)

were asked to identify complication trends and maintenance issues

associated with VAD use. In addition, a single-center retrospective

chart review was performed using a REDCap QA/AI database of all

patients with midlines (n¼510) and PICCs (n¼510) inserted from

March 2017-July 2018. The EMR was reviewed for the following

complications: catheter-related bloodstream infection (CR-BSI) or

CLABSI, phlebitis, infiltration, leaking, dislodgement, and thrombosis.

Results: Nurses reported that the most commonly seen complica-

tion was dislodgement, while thrombosis was seen the least. In

addition, blood draw, labeling, and flushing were the most frequent

issues with midline use. In the retrospective study, CLABSI/CR-BSI

rate was significantly higher in PICCs than in midlines (c2¼9.43,

p¼0.002). Furthermore, there was no significant difference in the

incidence of thrombosis and the minor complications of phlebitis,

infiltration, and dislodgement; however,midlineswere found to have

a significantly higher rate of leaking (c2¼8.12, p¼0.004).

Conclusions: PICCs were found to have a significantly higher

rate of major complications versus midlines, which were associated

with a higher incidence of minor complications. The hospital wide

VAD policy change to reduce PICC usage and increase midlines

was warranted to reduce CLABSIs.

04:21 PM Abstract No. 362

Time to reevaluate the wings? A case series of

thrombotic complications of Angel® catheters
E. Smuclovisky1, M Ghasemi Rad1, A. Beardsley1,

D. Wynne1, S. Chen1; 1Baylor College of Medicine,

Houston, TX

Purpose: Pre and post market experience with the Angel® cath-

eter to evaluate efficacy, complication rates, and management

strategy.

Materials: Retrospective search of our database yielded 11 patients

who underwent Angel® catheter placement from January 2016 to

July 2018 with subsequent involvement of the interventional radi-

ology service. Patient demographics, primary diagnosis, length of

hospital stay, days from admission to catheter placement, days from

catheter placement to removal, approach, catheter insertion length,

time from placement to anticoagulation, specialty of operator, level

of training, clot burden prior to retrieval, final catheter position,

presence of imaging-proven deep venous thrombosis (DVT) whilst

catheter in place, need for additional procedures, and complications

of Angel® catheter were recorded (Table 1).

Results: All 11 patients (9 men, 2 women) underwent Angel®

catheter placement at bedside under ultrasound guidance by 11 non-

radiologist physicians (100%) of which 9 (81.8%) were in-training.

Principal reason for admission was intracranial hemorrhage (ICH)

for all patients with 9 due to trauma. Mean catheter insertion length

was 25.3±4.2 cm. Catheters were left in place on average 13±3.4
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a vascular access and midlines program can 
decrease hospital-acquired central line-associated 
bloodstream infections and cost to a community-
based hospital

Rahul Pathak

sumalatha gangina

Falina Jairam

Kimberly hinton

University of Central Florida school 
of Medicine and heart of Florida 
Regional Medical Center, Davenport, 
Fl, Usa

Background: We propose that substituting central lines with midlines can help reduce the total 

number of central line catheter-days as well as central line-associated bloodstream infections 

(CLABSIs), thereby reducing the associated costs and the resulting increased length of stay. 

A midline or vascular access program in a community hospital can bring about these positive 

changes.

Objectives: Our objective is to evaluate whether the institution of a midline program for vas-

cular access at a community hospital can reduce the number of central line catheter-days and 

the associated CLABSI rate, incidence, and cost.

Materials and methods: We collected data on the number of central line catheter-days per year 

starting from 2012. We also collected data on the total number of patient-days during this period 

and the number of CLABSIs. We started Centers for Disease Control and Prevention (CDC)-

based recommendations to help decrease CLABSIs in June 2014; this included the use of the 

central venous catheters (CVC) insertion bundles and CVC maintenance bundle. Chlorhexidine 

baths were also given to all patients with central lines. In June 2015, we started a midline program 

and tracked data till June 2017. We then compared the infection rates during these periods.

Results: We conclude that instituting CDC recommendations to decrease CLABSIs did bring 

down the CLABSI rate; this decrease was not statistically significant. However, the addition of 

the midline program to replace central lines whenever possible, combined with universal CDC 

recommendations, did result in a significant decrease in both the number of central line days 

per patient-day and the CLABSI rate.

Conclusion: We recommend hospitals to develop a midline program to help reduce the use of 

central line catheters when possible to reduce the total number of catheter-days and the CLABSI 

rate associated with them.

Keywords: central line-associated bloodstream infections, midline, venous access, hospital-

acquired infections, hospital length of stay, quality of care

Introduction
Central venous catheters are the most common source of hospital-acquired blood-

stream infections in the US. Each infection has an estimated additional cost of 

$25,000/- per episode.1 There are up to 250,000 episodes reported in the US per year, 

each episode increasing the cost and duration of the hospital stay.2 The Centers for 

Disease Control and Prevention (CDC) has released many guidelines to help prevent 

and reduce catheter-related bloodstream infections, and this has helped bring down 

Correspondence: Rahul Pathak
University of Central Florida, 40100 
Us-27, Davenport, Fl 33837, Usa
email rahul.pathak@ucf.edu 
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Abstract
Background and significance: 
 Vascular access is a mainstay of ther-
apy in acute and chronic care. The 
use of midline catheters has been 
controversial, but little research-
based evidence shows its benefits 
and risks. The nursing vascular 
access team (VAT) in a 400-bed com-
munity hospital was asked to provide 
this service. To ensure the best care 
for patients, the development of the 
midline service was approached care-
fully by designing a study to track 
the outcomes. Research questions: 
What’s the incidence of complica-
tions for midline catheters? What’s 
the average dwell time for midline 
catheters? What are the relationships 
between infusates and complica-
tions? What are the relationships 
between dwell times and complica-
tions? Methods: This was a prospec-
tive descriptive study. The sample 
was a convenience sample of patients 
who had midline catheters inserted 
by the VAT nurses. Findings: Data 
on 345 midlines were collected. The 
average dwell time for the midlines 
was 6.9 days (SD, 6.1). The rate of 
phlebitis among 345 patients was 
2% (7 cases), infiltration rate, 1.7% 
(6 cases), and thrombosis, 1.7% 
(6 cases). Two bloodstream infections 
occurred in 2,304 line days, or a rate 
of 0.9 per 1,000 line days. No 
 relationships were identified between 
infusates or length of dwell and 
 complications. Conclusions: In this 
study, the midline catheter was 
determined to provide stable and 
safe vascular access. The complica-
tion rate wasn’t greater than that of 

other vascular access devices. This 
descriptive study adds to the evi-
dence for midline catheter use and 
provides an impetus for randomized 
controlled trials on midline catheters 
and infusates. We’ll continue to 
monitor this practice for safety and 
efficacy.

Background
The nursing vascular access team 
(VAT) in a tertiary care regional refer-
ral hospital was asked to perform 
midline catheter insertions at the 
bedside for adult patients in 2010. 
This request came from physicians 
who thought that the midline 
 catheter would provide another 
choice of peripheral venous access 
for patients who didn’t need a central 
venous access device (CVAD) but 
who had poor vascular status, might 
benefit from a more stable venous 
access device, or required I.V. ther-
apy with a nonirritant/nonvesicant 
solution for more than a week. This 
would be a new procedure for the 
VAT and for the hospital.

A midline catheter has been 
 considered a bridge or a compromise 
between a CVAD and a short periph-
eral catheter.1,2 Although the VAT 
nurses were dedicated to being team 
players and providing the best ser-
vice to their patients, they’d heard 
from colleagues and others that using 
the midline was a potentially danger-
ous practice. For example, they’d 
heard reports of infiltration from 
midlines that wasn’t detected until 
patients suffered severe tissue injury. 
They recognized that all I.V. therapy 
options have some associated risks 

and had seen serious  damage to 
extremities from short peripheral 
catheter infiltration as well as serious 
complications from CVAD therapy.

The physicians in the organization 
didn’t agree that midline catheters 
presented a higher risk of complica-
tions than other venous access 
devices. Agreement on which 
infusates were safe for midlines was 
lacking. At this point, the VAT nurses 
had only anecdotal evidence and 
hearsay to support their reservations 
about the use of midline catheters. 
To gather evidence, their first step 
was to search the literature for data 
on complications and results of 
 midline catheter therapy.

Review of the literature
The literature was searched using the 
search engine EBSCO and the data-
bases CINAHL, Medline, Cochrane 
Central Register of Controlled Trials, 
and the Cochrane Database of 
 Systematic Reviews. No date limit 
was applied. Neonatal literature was 
excluded. The keywords “midline 
catheter” produced 52 results. Of the 
52 publications, only nine were orig-
inal research on children or adult 
patients. Eight studies were descrip-
tive and prospective; one was retro-
spective. One used randomization of 
two types of midline catheters using 
a small sample size.3

Only one author included a large 
enough sample to analyze the 
 multiple variables contributing to 
complications from vascular access, 
but this author didn’t include an 
analysis of these relationships.1 
Determining adequate sample sizes 

Evaluation of midline vascular access: 
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How to Establish an Effective Midline
Program: A Case Study of 2 Hospitals
Nancy Moureau, BSN, RN, CRNI�, CPUI, VA-BC�

PICC Excellence Inc, Greenville Memorial Medical Campus, Greenville, SC, and Griffith University,

Brisbane, Australia

Gordon Sigl, MSN, RN

Advocate Illinois Masonic Medical Center, Chicago, IL

Margaret Hill, RN

Piedmont Henry Hospital, Stockbridge, GA

Abstract

Introduction: Establishing an effective midline program involves more than simply learning an insertion technique for a

new product. Midline catheters provide a reliable vascular access option for those patients with difficult venous access who

would otherwise require multiple venipunctures or the use of higher-risk central lines to maintain access. An effective

midline program establishes a protocol for device selection and includes standing orders to facilitate speed to placement.

Methods: Our retrospective descriptive review evaluated the successful integration of midline programs into existing

vascular access bedside insertion programs in 2 acute care hospitals. The investigator reviewed a convenience sample of

hospital patients. Participants in the study included vascular access team managers and team members from the sample sites.

Results: The results of this 2-hospital study demonstrate successful integration of a midline program into a bedside

insertion program with 0 midline-related infections since initiation. Documentation of overall central line-associated

bloodstream infection rates for hospital 1 changed from 1.7/1000 catheter-days to 0.2/1000 catheter-days, reflecting a

78% reduction in infections and a projected cost avoidance of $531,570 annually. Both hospitals demonstrated reduced

rates of infection following implementation of a midline program.

Conclusions: Midlines have a history of lower risk for both infection and thrombosis compared with central venous

devices. Although more research is needed on the more recently developed midline catheters, available evidence suggests

that midlines provide a safe and reliable form of vascular access, reducing costs and the risk of infection associated with

central venous catheters, especially those placed solely for patients with difficult venous access.

Keywords: infusion, intravenous, catheter, indwelling, catheterization, peripheral/method

Introduction

S
electing the best vascular access device for a patient in-

volves having a clear understanding of what options are

available for either low-risk peripheral access or central

access when infusates require central administration. With

the vast majority of acute-care patients requiring intravenous

medication and venous access, the need continues for

expanded options for reliable extended access devices that

can be inserted by nurses. Short peripheral catheters may not

always serve the needs of patients, especially those with

difficult-to-access veins. The slightly longer midline catheter

works well with intermediate needs of a few days to a month

or more. This continued need for reliable, extended vascular
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Alexandrou E, Ray- Barruel G, Carr P J, Frost S A, Inwood S, Higgins N, Lin F, 
Alberto L, Mermel L, Rickard C M , OMG STUDY GROUP. Use of Short Peripheral 
Intravenous Catheters: Characteristics, Management, and Outcomes Worldwide J 
Hosp Med.  

Aim of study: To investigate the characteristics, management practices, and outcomes of 
PIVCs internationally. Hospital, Device and Inserter characteristics were collated along with 
assessment of the catheter site. 

Study Period: Data was collected between June 1, 2014 and July 31, 2015. 

 PIVCs were used primarily for intravenous medication. 

Method: This study was cross-sectional in its design. Practice was assessed on one single 
point in time. The study was a global initiative.  

A total of 40,620 PIVCs in 38,161 patients from 406 hospitals in 51 countries were assessed. 

Sample: Hospitalized adult and paediatric patients with a PIVC in situ on the day of the 
study were eligible for inclusion. Sample size was determined by local capacity. 

Outcomes: 
• Variations in the characteristics, management practices and PIVC outcomes. 
• Idle (Idle PIVCs were defined as not being used for blood sampling or IV therapy in 

the preceding 24 hrs.) 
• Symptomatic. (Phlebitis, occlusion.) 
• Non recommended size. 
• Dressings were substandard.  
• Insertion in suboptimal sites. 
• Poor documentation. 
 

Data Collection: 
• Data collections forms. 
• Data collectors comprised of nurses and doctors with experience in PIVC assessment. 

 
Statistical Analysis: 
All data management was undertaken using SAS statistical software (SAS Institute Inc., Cary 
NC, USA).  
 
Results: 
• 6.1% of patients had two or more PIVCs in situ. 
• Only about one third of PIVCs were placed in areas of non-flexion. The majority placed 

in non-recommended sites. (Hand, AC fossa. Wrist.) 
• Non recommended sizes.  Large 14-18G 17%   / Small 24-26G 12%.   
• Nearly one in five dressings used had either non-sterile tape alone or sterile gauze and 

tape. 
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