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A B S T R A C T

This is the protocol for a review and there is no abstract. The objectives are as follows:

To evaluate studies that describe or analyse (or both) the efficacy of VAST compared with generalist models with regard to insertion

success, device failure and cost-effectiveness.

B A C K G R O U N D

Most people admitted to hospitals worldwide will require a vascu-

lar access device (VAD) with millions of VADs inserted annually

in the USA (Castro-Sánchez 2014; O’Grady 2011). Improving

the patient journey with a VAD has been argued as a priority for

health care (Moureau 2012). A variety of healthcare professionals

currently provide VAD insertion and care. The question under-

lying this review is whether a specialist rather than a generalist

approach is likely to produce better VAD insertion success and,

therefore, a reduction in complications that contribute to the fail-

ure of the VAD.

Description of the condition

The term VAD represents a variety of catheters commonly used

to access the circulatory system for healthcare treatments. Most

VADs used for intravenous therapy are classified by two distinct

insertion routes, peripheral or central veins, but can also include

arterial, intraosseous, and umbilical routes (Chansa 2013; Green

1998; Kelly 2009; Scheer 2002).

Function of a vascular access device

VADs permit infusion therapy into the circulatory system (Camp-

Sorrell 2007), blood sampling analysis (Simon 1987), and invasive

monitoring (Scheer 2002), and as such their functionality is crucial

in supporting and providing treatment and care. The use of VADs

and infusion therapy extends across almost all medical, surgical,
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and critical care specialties, and occurs in hospital, long-term care,

and in home-care settings.

Complications associated with vascular access devices

There are several risks related to VAD insertion and ongoing care.

These risks can be either operator or patient related. Complica-

tions such as deep vein thrombosis are associated with peripherally

inserted central catheter (PICC) insertions, particularly in people

with cancer and critically ill patients (Chopra 2013). A risk of

infusion-related phlebitis (or thrombophlebitis) with peripheral

intravenous catheter (PIVC) insertion exists when the cannulated

vein becomes painful with evidence of erythema (red appearance)

at the site of insertion (Tagalakis 2002). Infection control risks

and catheter-related bloodstream infections (CRBSI) are identi-

fied as a significant hospital burden and associated with all VADs,

but particularly with central venous catheters (CVCs), preventing

such occurrences is another healthcare priority (O’Grady 2011).

The repercussions of CRBSI include increased hospital stay, mor-

bidity, mortality, and health-service cost (Ge 2012).

Insertion of vascular access devices

VAD insertion is a patient safety issue (Castro-Sánchez 2014;

Moureau 2013). Clinicians may take several attempts to insert a

VAD successfully, with each attempt involving a needlestick punc-

ture of the skin in an attempt to cannulate the desired vessel. Iden-

tified rates of first-time peripheral insertion failure are 12% to 26%

in adults and 24% to 54% in children (Sabri 2013). Failure may

lead to bruising and pain at the insertion sites (Webster 2008).

Lung or arterial puncture can be reduced when ultrasound tech-

nology is used thereby preventing procedural complications (Wu

2013). Centrally inserted VADs are associated with more criti-

cal complications and contribute to patient morbidity and mor-

tality, and post-insertion complications including catheter-related

venous thrombosis (clot formation) can necessitate further medi-

cal intervention (Ge 2012).

Vascular access specialist team

For the purposes of this review, the title vascular access special-

ist team (VAST) will represent any grouping of personnel in-

volved in VAD insertion, with synonymous names such as; infu-

sion teams, intravenous teams, or intravenous therapy teams as

well as individual vascular access specialists (nurse, doctor, thera-

pist, technician, and physician assistant) who have advanced skills

and who frequently insert or manage (or both) VADs. Positive

reports of a VAST approach include the use of nurse-led and ad-

vanced nurse practitioners inserting CVCs in critical care envi-

ronments (Alexandrou 2014; Gopal 2006; Yacopetti 2010). The

use of a team approach for inserting PIVCs has increased first-

time insertion success (Carr 2010), and decreased device-related

complications (Tomford 1984). The alternative to VAST is the

generalist model, where most nurses or doctors in the healthcare

facility insert and care for VADs.

How the intervention might work

A VAD insertion by a VAST is underpinned by the consistent

application of best practices. Higher levels of inserter confidence,

built upon experience and procedural competence suggest a VAST

approach has positive insertion outcomes for patients (Alexandrou

2014; Harnage 2012; Jackson 2012). While some VAST models

focus on VAD insertion only, others include follow-up care, which

can include clinical tasks such as dressing replacement and daily

assessment for potential removal. Even in the lesser scope of ’in-

sertion only’, VASTs have been implemented with reported better

outcomes for first-time insertion success (Larson 1984). Reducing

the number of failed needle insertions is a useful infection pre-

vention strategy (da Silva 2010), and one that can reduce patient

stress and length of hospital stay (Barton 1998).

Vascular access specialist team impact on device-
related complications

PIVCs inserted using a VAST approach have been reported as lead-

ing to decreased phlebitis rates, erythema, induration, and infil-

tration (Soifer 1998). This decrease may be related to an increased

first-time insertion success, since subsequent insertions have been

associated with more complications and failure than initial PIVCs

(Wallis 2014). CVCs inserted using the VAST approach have low

iatrogenic complications where only 1% of insertions developed

pneumothorax, arterial puncture, and subsequent catheter-related

infection (Alexandrou 2012). Reduced CRBSI rates have been at-

tributed to the adoption of a VAST approach (Brunelle 2003).

Why it is important to do this review

VAD insertion success and decreasing subsequent failure are im-

portant objectives that can positively impact on patient experience

and clinical outcomes. Identifying if VAST improves insertion suc-

cess and reduces failure is important. Avoiding iatrogenic proce-

dural complications and device-related infection benefits patients.

However, there is no clear evidence to date of the effectiveness of

VAST compared with the generalist approach to VAD insertion

and no prior systematic review on this topic. VASTs themselves

incur costs, which may be cost-effective, and various models of

VAST exist in different institutions. Therefore, the efficacy and

economic impact of VAST requires systematic investigation. Es-

tablishing whether VASTs are superior to generalist VAD insertion

and management is important for clinicians, consumer groups,

and healthcare systems to know.
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O B J E C T I V E S

To evaluate studies that describe or analyse (or both) the efficacy of

VAST compared with generalist models with regard to insertion

success, device failure and cost-effectiveness.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We will include all randomized controlled trials (RCTs) that have

evaluated the effectiveness of VASTs or specialist inserters for their

impact on clinical outcomes. We will only include controlled clin-

ical trials (CCTs) if we do not find any RCTs. CCTs refer to quasi-

randomized studies where, although the trial involves testing an

intervention with a control, with concurrent enrolment and fol-

low-up of test and control-treated groups, the method of alloca-

tion is not considered truly random. We will exclude cluster RCTs,

where the cluster represents randomization at the ward or hospital

level.

Types of participants

We will include hospitalized or community participants requiring

vascular access. Age will not be an excluding factor.

Types of interventions

Intravenous/vascular access teams or specialist inserters (VAST)

providing insertion or maintenance (or both) of VADs.

Types of outcome measures

Primary outcomes

1. First-time insertion success: insertion of a PIVC where

venous return occurs, a saline flush passes, and the PIVC is

secured and ready for use (Riker 2011), or as defined by the

study authors; in CVCs, where the tip of the CVC is confirmed

in the lower third of the superior vena cava (Moureau 2013), or

as defined by the study authors.

2. Insertion-related adverse events/complication:

i) pneumothorax: inadvertent puncture of the lung

during cannulation of a large vein (Ayas 2007);

ii) arterial puncture: inadvertent puncture of an artery

during cannulation of a large vein (Guilbert 2008);

iii) nerve damage: inadvertent damage to the nerve that is

adjacent to the vein/artery (Guilbert 2008);

iv) or as defined by the study author(s).

3. Cost as defined by the study authors and in the currency of

the country where the publication originated.

Secondary outcomes

1. Premature device failure rates as a result of the following:

i) phlebitis/thrombophlebitis: pain, induration, and

erythema with a palpable thrombosis of the cannulated vein

(Tagalakis 2002), or as defined by the study authors;

ii) infiltration/extravasation: infiltration is the

unintentional leaking of non-vesicant medication or solution

into surrounding tissues and extravasation is the unintentional

leaking of vesicant medication or solution into surrounding

tissues (Dougherty 2008);

iii) occlusion: inability to infuse fluid into the VAD or to

aspirate blood (Camp-Sorrell 2007);

iv) thrombosis: central venous thrombosis characterized

by neck and arm swelling with associated pain (Ge 2012);

v) catheter-related or catheter-associated bloodstream

infection: laboratory-confirmed bloodstream infection attributed

to the catheter (Maki 2006; Chopra 2013);

vi) dislodgement or accidental removal: as defined by the

study authors.

2. Patient satisfaction: as defined by the study authors.

3. Staff satisfaction: as defined by the study authors.

4. Dwell time of VAD: in hours from insertion to removal.

5. Length of hospital stay: in days from hospital admission to

discharge.

Search methods for identification of studies

Electronic searches

We will search:

1. the Cochrane Anaesthetic Group Special Register (CARG)

(latest);

2. the Cochrane Central Register of Controlled Trials

(CENTRAL; latest issue);

3. Ovid MEDLINE (1950 to present);

4. Ovid EMBASE (1980 to present);

5. EBSCO CINAHL (1982 to present);

6. Web of Science Conference Proceedings Citation Index -

Science and Social Science and Humanities (1990 to present);

7. Google Scholar.

We will adapt the Ovid MEDLINE search strategy to search

the CARG, CENTRAL, Ovid EMBASE, and EBSCO CINAHL

(Appendix 1). We will combine the Ovid MEDLINE search with

the Cochrane Highly Sensitive Search Strategy for identifying ran-

domized trials in MEDLINE and EMBASE: sensitivity, and pre-

cision-maximizing version (2008 revision) (Lefebvre 2011). We
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will place no date, language, or publication restrictions. We will

search the following clinical trial registers:

1. Australian and New Zealand Clinical Trials Register (

www.anzctr.org.au);

2. ClinicalTrial.gov (www.clinicaltrial.gov);

3. Current Controlled Trials (www.controlled-trials.com/

mrct);

4. Hong Kong clinical trials register (

www.hkclinicaltrials.com);

5. Indian clinical trials registry (ctri.nic.in/Clinicaltrials/

login.php);

6. UK Clinical Trials Gateway (www.controlled-trials.com/

ukctr/);

7. World Health Organization (WHO) search portal (

www.who.int/trialsearch).

Searching other resources

We will handsearch bibliographies of all retrieved and relevant

publications identified by these strategies for further studies. We

will search online thesis repositories for submissions related to this

review. We will contact experts in the field to ask for information

relevant to this review.

Data collection and analysis

Selection of studies

We will merge all the electronically retrieved studies from individ-

ual databases into Endnote 2012. We will remove any duplication

references found using the Endnote 2012 filter using icon Refer-
ences and then Find Duplicates. Two review authors (PC and NH)

will independently assess titles and abstracts of retrieved studies

for relevance. We will retrieve full versions of all potentially eligi-

ble studies. The same two review authors will then independently

check the full papers for eligibility. For transparency, we will pub-

lish a summary of the selection of studies (Appendix 2), includ-

ing excluded studies and reasons for exclusion using the PRISMA

flowchart (Liberati 2009). We will resolve discrepancies between

review authors through mutual discussion and, where required,

we will consult a third independent review author (CR).

Data extraction and management

Two review authors (PC and NH) will independently extract data

from each study using a data extraction sheet (see Appendix 2).

The data extraction sheet has been developed in conjunction with

the CARG and will be pilot tested by the review authors using the

first two identified studies. Two review authors (PC and NH) will

extract data independently and then cross-check for accuracy and

agreement. We will include only studies that have one publication.

Where studies have been published in duplicate, we will maximally

extract data from all relevant publications but we will not duplicate

data in analyses. If we consider there are any missing data from the

papers we will attempt to contact study authors to retrieve missing

information. See Appendix 2 for more information regarding the

data that we will extract.

Assessment of risk of bias in included studies

Two review authors (PC and NH) will independently assess the

risk of bias in each of the studies using the ’Risk of bias’ assess-

ment tool described in Chapter 8 of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). The tool ad-

dresses six specific domains, namely sequence generation, alloca-

tion and concealment, blinding, incomplete outcome data, selec-

tive outcome reporting, and other issues that may potentially bias

the study (Higgins 2011). We will express judgements as ’low risk’,

’high risk’ or ’unclear risk’ of bias. We will resolve any disagreement

by discussion and if we cannot reach a consensus a third review

author (CR) will arbitrate. We will conduct sensitivity analyses to

determine whether excluding studies at high risk of bias affects

the results of the meta-analysis. We will report the ’Risk of bias’

table as part of the table ’Characteristics of included studies’ and

present a ’Risk of bias’ summary figure that will detail all of the

judgements made for all included studies in the review.

Measures of treatment effect

We will calculate dichotomous outcomes using risk ratio (RR)

with 95% confidence intervals (CI). We will calculate continuous

outcomes using the mean difference (MD) with 95% CI. If the

results are expressed as rate data (e.g. incidence rates), we will

calculate rate ratio. We will extract data from time-to-event (i.e.

dwell time) studies if the estimates are presented as log-rank or

Cox proportional models. We will not analyse time-to-event data

that are incorrectly presented as continuous data.

Unit of analysis issues

Ideally, a study would be designed with patient-level randomiza-

tion and analysis, and only one device per participant (adjustment

for clustering not necessary in this case); however, we expect to

find studies that report on multiple devices per participant, ran-

domized or analysed at device level, or both, and unadjusted for

clustering.

We expect to find the following differences.

1. Number of devices and observed per participant: one or

more than one (e.g. after the removal of the initial device the

consecutive device(s) was (were) also observed).

2. Randomization methods: device level, participant level, or

ward (or similar) level.

3. Unit of analysis: device level, participant level, or ward (or

similar) level.
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4. Analysis methods: adjusted for clustering or not adjusted

for clustering.

In such cases, we will attempt to obtain from the study authors:

1. participant-level data or results; 2. data or results for one device

per participant; or 3. device-level data and perform multi-level

regression to calculate the adjusted effect. We will then combine

the adjusted results in the meta-analysis with those of participant-

level trials (using the generic inverse method) and perform sensi-

tivity analyses (Higgins 2011). If we are unsuccessful in obtaining

the additional necessary data, then we will exclude the study from

the meta-analysis. We will exclude cluster RCTs where the cluster

represents randomization at the ward or hospital level.

Dealing with missing data

Whenever possible, the review authors will contact the original

investigators to request missing data and methodological details.

If we consider that data are missing at random, we will analyse the

available information. If we consider that data are not missing at

random, we will analyse the available information and assess the

potential impact of the missing data on the findings of the review

in the ’Discussion’ section.

Assessment of heterogeneity

We will consider clinical, methodological, and statistical hetero-

geneity. We will undertake an assessment of comparability of the

studies prior to meta-analysis. We will assess heterogeneity of se-

lected studies visually and by using the Chi2 test with significance

level set at P value less than 0.10. This assesses whether observed

differences in results are compatible with chance alone. In addi-

tion, we will investigate the degree of heterogeneity by calculating

the I2 statistic (an equation combining the Chi2 statistic relative

to its degree of freedom). This describes the percentage of the vari-

ability in effect estimates that is due to heterogeneity rather than

sampling error (chance). If there are sufficiently similar studies to

consider pooling, we plan to use a fixed-effect model for low-to-

moderate levels of heterogeneity (I2 = 0% to 50%). Where appro-

priate, in the absence of clinical heterogeneity and in the presence

of statistical heterogeneity (I2 greater than 50%), we will use a

random-effects model. However, we will not pool studies where

heterogeneity exceeds 75% (Higgins 2011).

Assessment of reporting biases

We will use visual asymmetry on funnel plots to assess reporting

biases if there are at least 10 studies available for a meta-analysis

(Sterne 2011). We will report each outcome separately. We will

undertake an observation of small-study effects if required.

Data synthesis

Initially, we will conduct a structured narrative summary of the

studies reviewed. We will insert and analyse quantitative data using

Review Manager 5 (RevMan 2014). The decision to pool data

in a meta-analysis will depend upon the availability of outcome

data and assessment of between-trial heterogeneity. If we identify

evidence of substantial heterogeneity (i.e. greater than 50%), we

will explore potential causes and will use a random-effects model

and a fixed-effect model and explore any differences between these

two estimates.

Subgroup analysis and investigation of heterogeneity

If sufficient data are available, we will perform the following sub-

group analyses:

1. adult VAST versus paediatric VAST;

2. device type: peripheral versus central;

3. central device type: PICC versus CVC versus tunnelled

VAD versus totally implanted;

4. VAST model: insertion only versus insertion and follow-up

care services;

5. VAST team versus individual specialists.

Sensitivity analysis

We will initially perform a sensitivity analysis by excluding studies

at high risk of bias. We will only include studies that are assessed

as having a low risk of bias for the estimates of treatment effect in

all key domains, namely adequate generation of the randomiza-

tion sequence, adequate allocation concealment, and blinding of

outcome assessor. We will also perform sensitivity analysis on:

1. size of study (fewer than 100 participants);

2. missing data (worst-case/best-case scenario).

Summary of findings

We will present the main results of the review using the princi-

ples of the GRADE (Grading of Recommendations Assessment,

Development and Evaluation) system to assess the quality of the

body of evidence associated with specific outcomes in our review

(Guyatt 2008), and construct a ’Summary of findings’ table using

the GRADE software (Appendix 3).

We plan to present the following specific primary outcomes of

interest in the ’Summary of findings’ tables:

1. first-time insertion success;

2. adverse events/complications;

3. cost;

4. device failure with dwell time;

5. patient satisfaction;

6. staff satisfaction;

7. length of hospital stay.
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These tables present key information concerning the quality of

the evidence, the magnitude of the effects of the interventions ex-

amined, and the sum of the available data for the main outcomes

(Schünemann 2011a). The ’Summary of findings’ tables also in-

clude an overall grading of the body of evidence related to each

of the main outcomes using the GRADE approach (Schünemann

2011b). The GRADE approach appraises the quality of a body

of evidence based on the extent to which one can be confident

that an estimate of effect or association reflects the item being as-

sessed. The quality of a body of evidence considers within-study

risk of bias (methodological quality), directness of the evidence,

heterogeneity of the data, precision of effect estimates, and risk of

publication bias (Schünemann 2011b).

A C K N O W L E D G E M E N T S

We would like to thank Jane Cracknell, Cochrane Anaesthesia Re-

view Group (CARG) Managing Editor for editorial guidance in

preparing this protocol and all the peer reviewers for their time and

effort in evaluating and critiquing this protocol for the system-

atic review. We would like to acknowledge Karen Hovhannisyan

(CARG Trials Search Co-ordinator) for assistance with the MED-

LINE search strategy. We would like to thank Bronagh Black-

wood (content editor); Nathan Pace (statistical editor); and Nancy

Moureau, Linda Kelly, and Evan Alexandrou (peer reviewers) for

their help and editorial advice during the preparation of this pro-

tocol for the systematic review.

R E F E R E N C E S

Additional references

Alexandrou 2012

Alexandrou E, Murgo M, Calabria E, Spencer TR, Carpen

H, Brennan K, et al.Nurse-led central venous catheter

insertion-procedural characteristics and outcomes of

three intensive care based catheter placement services.

International Journal of Nursing Studies 2012;49(2):162–8.

[DOI: 10.1016/j.ijnurstu.2011.08.011]

Alexandrou 2014

Alexandrou E, Spencer TR, Frost SA, Mifflin N, Davidson

PM, Hillman KM. Central venous catheter placement by

advanced practice nurses demonstrates low procedural

complication and infection rates - a report from 13 years

of service. Critical Care Medicine 2014; Vol. 42, issue 3:

536–43. [DOI: 10.1097/ccm.0b013e3182a667f0]

Ayas 2007

Ayas NT, Norena M, Wong H, Chittock D, Dodek PM.

Pneumothorax after insertion of central venous catheters in

the intensive care unit: association with month of year and

week of month. Quality and Safety in Health Care 2007;16:

252–5. [DOI: 10.1136/qshc.2006.021162]

Barton 1998

Barton AJ, Danek G, Johns P, Coons M. Improving patient

outcomes through CQI: vascular access planning. Journal
of Nursing Care Quality 1998;13(2):77–85. [PUBMED:

9842178]

Brunelle 2003

Brunelle D. Impact of a dedicated infusion therapy team

on the reduction of catheter-related nosocomial infections.

Journal of Infusion Nursing 2003;26(6):362–6. [PUBMED:

14624176]

Camp-Sorrell 2007

Camp-Sorrell D. Clinical dilemmas: vascular access devices.

Seminars in Oncology Nursing 2007;23(3):232–9. [DOI:

10.1016/j.soncn.2007.05.008]

Carr 2010

Carr PJ, Glynn RW, Dineen B, Kropmans TJB. A pilot

intravenous cannulation team: an Irish perspective. British

Journal of Nursing 2010;19(10):s19–s27. [PUBMED:

20622770]

Castro-Sánchez 2014

Castro-Sánchez E, Charani E, Drumright LN, Sevdalis

N, Shah N, Holmes AH. Fragmentation of care threatens

patient safety in peripheral vascular catheter management in

acute care - a qualitative study. PLoS One 2014;9(1):1–6.

[DOI: 10.1371/journal.pone.0086167]

Chansa 2013

Chansa E, Hansen K, Gustafsson B. An intraosseous

blood transfusion in a critically ill child. African Journal of

Emergency Medicine 2013;4(2):1–4. [DOI: doi:10.1016/

j.afjem.2013.05.003]

Chopra 2013

Chopra V, Anand S, Hickner A, Buist M, Rogers MA, Saint

S, et al.Risk of venous thromboembolism associated with

peripherally inserted central catheters: a systematic review

and meta-analysis. Lancet 2013;382(9889):311–25. [DOI:

10.1016/s0140-6736(13)60592-9]

da Silva 2010

da Silva GA, Priebe S, Dias FN. Benefits of establishing

an intravenous team and the standardization of peripheral

intravenous catheters. Journal of Infusion Nursing 2010;33

(3):156–60. [DOI: 10.1097/NAN.0b013e3181d9c942]

Dougherty 2008

Dougherty L. IV therapy: recognizing the differences

between infiltration and extravasation. British Journal of
Nursing 2008;17(14):896–901. [PUBMED: 18935841]

Endnote 2012

Endnote. Thomson Reuters [Endnote X6]. X6. Thomson

Reuters, 2012.

Ge 2012

Ge X, Cavallazzi R, Li C, Pan SM, Wang YW, Wang F.

Central venous access sites for the prevention of venous

6Vascular access specialist teams for device insertion and prevention of failure (Protocol)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



thrombosis, stenosis and infection. Cochrane Database

of Systematic Reviews 2012, Issue 3. [DOI: 10.1002/

14651858.CD004084.pub3]

Gopal 2006

Gopal K, Fitzsimmons L, Lawrance JA. Nurse-led central

venous catheter service: Christie experience. British Journal
of Radiology 2006;79:762–5. [PUBMED: 16641413]

Green 1998

Green C, Yohannan GC. Umbilical arterial and venous

catheters: placement, use, and complications. Neonatal

Network 1998;17(6):23–8. [PUBMED: 9832755]

Guilbert 2008

Guilbert MC, Elkouri S, Bracco D, Corriveau MM,

Beaudoin N, Dubois MJ, et al.Arterial trauma during

central venous catheter insertion: case series, review and

proposed algorithm. Journal of Vascular Surgery 2008;48:

918–25. [DOI: 10.1016/j.jvs.2008.04.046]

Guyatt 2008

Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-

Ytter Y, Alonso-Coello P, et al.GRADE: an emerging

consensus on rating quality of evidence and strength of

recommendations. BMJ 2008;336(7650):924–6. [DOI:

10.1136/bmj.39489.470347.AD]

Harnage 2012

Harnage S. Seven years of zero central-line-associated

bloodstream infections. British Journal of Nursing (Mark

Allen Publishing) 2012;21(21):S6–12. [PUBMED:

23469515]

Higgins 2011

Higgins JPT, Green S (editors). Cochrane Handbook

for Systematic Reviews of Interventions Version 5.1.0

[updated March 2011]. The Cochrane Collaboration,

2011. Available from www.cochrane-handbook.org.

Jackson 2012

Jackson A, Coop S. Zero central-line infections in a

550-bedded district general hospital. British Journal of

Nursing (Mark Allen Publishing) 2012;21(14):S24, S26-8.

[PUBMED: 23252179]

Kelly 2009

Kelly LJ. The family of vascular access devices. Journal

of Infection Prevention 2009;10:s7–s12. [DOI: 10.1177/

1757177409342156]

Keogh 2014

Keogh S, Marsh N, Higgins N, Davies K, Rickard C. A time

and motion study of peripheral venous catheter flushing

practice using manual and prefilled flush syringes. Journal

of Infusion Nursing 2014;37(2):96–101.

Larson 1984

Larson E, Hargiss C. A decentralized approach to

maintenance of intravenous therapy. American Journal of
Infection Control 1984;12(3):177–86. [DOI: 10.1016/

0196-6553(84)90095-6]

Lefebvre 2011

Lefebvre C, Manheimer E, Glanville F. Chapter 6: Searching

for studies. In: Higgins JPT, Green S (editors). Cochrane

Handbook for Systematic Reviews of Interventions Version

5.1.0 [updated March 2011]. The Cochrane Collaboration,

2011. Available from www.cochrane-handbook.org.

Liberati 2009

Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche

PC, Ioannidis JP, et al.The PRISMA statement for reporting

systematic reviews and meta-analyses of studies that evaluate

health care interventions: explanation and elaboration.

PLoS Medicine 2009;6(7):e1000100. [PUBMED:

19621070]

Maki 2006

Maki DG, Kluger DM, Crnich CJ. The risk of bloodstream

infection in adults with different intravascular devices: a

systematic review of 200 published prospective studies.

Mayo Clinic Proceedings 2006;81(9):1159–71. [DOI:

10.4065/81.9.1159]

Moureau 2012

Moureau N, Trick N, Nifong T, Perry C, Kelley C, Carrico

R, et al.Vessel health and preservation (part 1): a new

evidence-based approach to vascular access selection and

management. Journal of Vascular Access 2012;13(3):351–56.

[DOI: 10.5301/jva.5000042]

Moureau 2013

Moureau N, Lamperti M, Kelly LJ, Dawson R, Elbarbary

M, van Boxtel AJH, et al.Evidence-based consensus on

the insertion of central venous access devices: definition

of minimal requirements for training. British Journal of
Anaesthesia 2013;110(3):347–56. [DOI: 10.1093/bja/

aes499]

O’Grady 2011

O’Grady NP, Alexander M, Burns LA, Dellinger EP,

Garland J, Heard SO, et al.Guidelines for the prevention of

intravascular catheter-related infections. Clinical Infectious
Diseases 2011;52(9):162–93. [cir257 [pii]10.1093/cid/

cir257]

RevMan 2014

The Nordic Cochrane Centre, The Cochrane Collaboration.

Review Manager (RevMan). 5.3. Copenhagen: The Nordic

Cochrane Centre, The Cochrane Collaboration, 2014.

Riker 2011

Riker MW, Kennedy C, Winfrey BS, Yen K, Dowd MD.

Validation and refinement of the difficult intravenous

access score: a clinical prediction rule for identifying

children with difficult intravenous access. Academic

Emergency Medicine 2011;18:1129–34. [DOI: 10.1111/

j.1553-2712.2011.01205.x]

Sabri 2013

Sabri A, Szalas J, Holmes KS, Labib L, Mussivand T.

Failed attempts and improvement strategies in peripheral

intravenous catheterization. Bio-Medical Materials
and Engineering 2013;23:93–108. [DOI: 10.3233/

BME-120735]

Scheer 2002

Scheer B, Perel A, Pfeiffer U. Clinical review: complications

and risk factors of peripheral arterial catheters used for

7Vascular access specialist teams for device insertion and prevention of failure (Protocol)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



haemodynamic monitoring in anaesthesia and intensive care

medicine. Critical Care 2002;6:199. [: PMC137445]

Schünemann 2011a

Schünemann HJ, Oxman AD, Higgins JPT, Vist GE,

Glasziou P, Guyatt GH. Chapter 11: Presenting results

and ’Summary of findings’ tables. In: Higgins JPT,

Green S (editors). Cochrane Handbook for Systematic

Reviews of Interventions Version 5.1.0 [updated March

2011]. The Cochrane Collaboration, 2011. Available from

www.cochrane-handbook.org.

Schünemann 2011b

Schünemann HJ, Oxman AD, Higgins JPT, Deeks JJ,

Glasziou P, Guyatt GH. Chapter 12: Interpreting results

and drawing conclusions. In: Higgins JPT, Green S

(editors). Cochrane Handbook for Systematic Reviews

of Interventions Version 5.1.0 [updated March 2011].

The Cochrane Collaboration, 2011. Available from

www.cochrane-handbook.org.

Simon 1987

Simon RC. Small gauge central venous catheters and right

atrial catheters. Seminars in Oncology Nursing 1987;3(2):

87–95. [DOI: 10.1016/0749-2081(87)90028-3]

Soifer 1998

Soifer NE, Borzak S, Edlin BR, Weinstein RA. Prevention

of peripheral venous catheter complications with an

intravenous therapy team: a randomized controlled trial.

Archives of Internal Medicine 1998;158(5):473–7. [DOI:

10.1001/archinte.158.5.473]

Sterne 2011

Sterne JA, Sutton AJ, Ioannidis JP, Terrin N, Jones DR, Lau

J, et al.Recommendations for examining and interpreting

funnel plot asymmetry in meta-analyses of randomised

controlled trials. BMJ (Clinical Research Ed.) 2011;343:

d4002. [PUBMED: 21784880]

Tagalakis 2002

Tagalakis V, Kahn SR, Libman M, Blostein M. The

epidemiology of peripheral vein infusion thrombophlebitis:

a critical review. American Journal of Medicine 2002;113(2):

146–51. [PUBMED: 12133753 ]

Tomford 1984

Tomford JW, Hershey CO, McLaren CE, Porter DK,

Cohen DI. Intravenous therapy team and peripheral venous

catheter-associated complications. A prospective controlled

study. Archives of Internal Medicine 1984;144(6):1191–4.

[DOI: 10.1001/archinte.1984.00350180111017]

Wallis 2014

Wallis MC, McGrail M, Webster J, Marsh N, Gowardman

J, Playford EG, et al.Risk factors for peripheral intravenous

catheter failure: a multivariate analysis of data from a

randomized controlled trial. Infection Control Hospital

Epidemiology 2014;35:63–8. [DOI: 10.1086/674398]

Webster 2008

Webster J, Clarke S, Paterson D, Hutton A, van Dyk S, Gale

C, et al.Routine care of peripheral intravenous catheters

versus clinically indicated replacement: randomised

controlled trial. BMJ 2008;337:a339. [DOI: 10.1136/

bmj.a339.]

Wu 2013

Wu SY, Ling Q, Cao LH, Wang J, Xu MX, Zeng WA.

Real-time two-dimensional ultrasound guidance for central

venous cannulation: a meta-analysis. Anesthesiology 2013;

118:361–75. [DOI: 10.1097/ALN.0b013e31827bd172]

Yacopetti 2010

Yacopetti N, Alexandrou E, Spencer TR, Frost SA, Davidson

PM, O’Sullivan G, et al.Central venous catheter insertion

by a clinical nurse consultant or anaesthetic medical staff:

a single-centre observational study. Critical Care and
Resuscitation 2010;12:90–5. [PUBMED: 20513216]

∗ Indicates the major publication for the study

A P P E N D I C E S

Appendix 1. MEDLINE (Ovid SP) search strategy

1 ((Catheterization, Central Venous/ or Catheterization, Peripheral/ or Catheters, Indwelling/ or Catheterization/ or Catheterization,

Swan-Ganz/) and (team* or clinician* or specialist*).ti,ab.) or ((clinician* or specialist*) adj5 (inserter* or mainte* or vascular ac-

cess*)).mp. or ((vascular access or intravenous therap* or IV) adj5 team*).mp.

2 ((randomized controlled trial or controlled clinical trial).pt. or randomized.ab. or placebo.ab. or drug therapy.fs. or randomly.ab. or

trial.ab. or groups.ab.) not (animals not (humans and animals)).sh.

3 1 and 2
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Appendix 2. Data extraction tool

Data extraction sheet

Review title or ID

Study ID (surname of first author and year first full report of study was published e.g. Smith 2001)

Report IDs of other reports of this study (e.g. duplicate publications, follow-up studies)

Notes:

1. General information

Date form completed (dd/mm/yyyy)

Name/ID of person extracting data

Report title

(title of paper/ abstract/ report that data are extracted from)

Report ID

(ID for this paper/ abstract/ report)

Reference details

Report author contact details

Publication type

(e.g. full report/abstract/letter)

Study funding sources

(including role of funders)
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(Continued)

Possible conflicts of interest

(for study authors)

Notes:

2. Study eligibility

Study

characteristics

Eligibility criteria

(Insert eligibility criteria for each
characteristic as defined in the pro-
tocol)

Yes No Unclear Location in text

(pg & ¶/fig/table)

Type of study Randomized controlled trial

Participants Adult/paediatric recipients of

VAD

Hospital/community setting

Types of inter-

vention

VAD insertion by a VAST

Designation of VAST

(infusion therapist, IV team, VA

team, other specialist inserting

VADs)

Types of com-

parison

VAD insertion by medical doc-

tor

VAD insertion by nurse

VAD insertion by physician as-

sistant

VAD insertion by technician

Types of out-

come measures

Primary outcomes

First-time insertion success

Cost

Complication or adverse events

and time of

• phlebitis

• extravasation

• infiltration

• catheter-related or

catheter-associated bloodstream

infection

• pneumothorax
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(Continued)

• arterial puncture

• thrombosis

Secondary outcomes

Device failure and time of as a

result of

• phlebitis

• extravasation

• infiltration

• catheter-related or

catheter-associated bloodstream

infection

• thrombosis

• dislodgement

Patient satisfaction

Staff satisfaction

Length of hospital stay

INCLUDE EXCLUDE

Reason for ex-

clusion

Notes:

¶: paragraph; fig: figure; IV: intravenous; pg: page; VA: vascular access; VAD: vascular access device; VAST: vascular access specialist

team.

DO NOT PROCEED IF STUDY EXCLUDED FROM REVIEW

3. Population and setting

Description

Include comparative information for
each group (i.e. intervention and con-
trols) if available

Location in text

(pg & ¶/fig/table)

Population description

(from which study participants
are drawn)

Setting

(including location and social
context)

Inclusion criteria

Exclusion criteria
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(Continued)

Method/s of recruitment of

participants

Informed consent obtained Yes No Unclear

Notes:

¶: paragraph; fig: figure; pg: page.

4. Methods

Descriptions as stated in report/

paper

Location in text

(pg & ¶/fig/table)

Aim of study

Design (e.g. parallel, cross-over,
cluster)

Unit of allocation

(by individuals, cluster/ groups or
body parts)

Start date

End date

Total study duration

Ethical approval obtained for

study

Yes No Unclear

Notes:

¶: paragraph; fig: figure; pg: page.

5. Risk of bias assessment
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Domain Risk of bias Support for judgement Location in text

(pg & ¶/fig/table)
Low risk High risk Unclear

Random sequence

generation

(selection bias)

Allocation

concealment

(selection bias)

Blinding of partic-

ipants and person-

nel

(performance bias)

Outcome group:

First time insertion success

Cost

Complications/adverse events

from VAD

Device failure

Blinding of out-

come assessment

(detection bias)

Outcome group:

First-time insertion success

Cost

Complications/adverse events

from VAD

Device failure

Incomplete

outcome data

(attrition bias)

First-time insertion success

Cost

Complications/adverse events

from VAD

Device failure

Selective outcome

reporting?

(reporting bias)
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(Continued)

Other bias

Notes:

¶: paragraph; fig: figure; pg: page; VAD: vascular access device.

6. Participants

Provide overall data and, if available, comparative data for each intervention or comparison group.

Description as stated in report/paper Location in text

(pg & ¶/fig/table)

Total no. randomized

(or total population at start of study for
NRCTs)

Clusters

(if applicable, number, type, number of people
per cluster)

Baseline imbalances

Withdrawals and exclusions

(if not provided below by outcome)

Age

Sex

Race/ethnicity

Severity of illness

Community/ inpatient
Critical care area

Co-morbidities

Other treatment received (additional to
study intervention)

Other relevant socio-demographics

Subgroups measured

Subgroups reported
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(Continued)

Notes:

¶: paragraph; fig: figure; NRCT: non-randomized controlled trial; pg: page.

7. Intervention groups

Copy and paste table for each intervention and comparison group
Intervention group 1

Description as stated in report/paper Location in text

(pg & ¶/fig/table)

Intervention

(e.g. VAD inserted by member of VAST)

VAD (i.e. type of VAD)

Description (e.g. clinical practice such as ad-
vanced technology ultrasound used)

Number randomized to group (specify
whether number of people, VADs or clusters)

Training and education of VAST clini-

cian

Timing (e.g. 5 day service, on call or 24/7)

Delivery (e.g. role and responsibility of
VAST, autonomous/independent clinicians)

Providers and model

(e.g. profession, nurse led/ medical model)

Co-interventions

(e.g. VAST patients all have chlorhexidine
impregnated discs, and generic do not)

Economic variables

(i.e. intervention cost, changes in other costs
as result of intervention)

Resource requirements to replicate inter-

vention

(e.g. staff numbers, equipment)
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(Continued)

Notes:

¶: paragraph; fig: figure; pg: page; VAD: vascular access device; VAST: vascular access specialist team.

8. Outcomes

We will utilize this table for each primary and secondary outcome.
Outcome 1

Description as stated in report/

paper

Location in text

(pg & ¶/fig/table)

Outcome name

Primary 1 (P1)

Secondary 1 (S1)

Time points measured

Time points reported

Outcome definition (with di-
agnostic criteria if relevant)

Person measuring/reporting

Unit of measurement

(if relevant)

Scales: upper and lower lim-

its (indicate whether high or low
score is good)

Is outcome/tool validated? Yes No Unclear

Imputation of missing data

(e.g. assumptions made for ITT
analysis)

Assumed risk estimate

(e.g. baseline or population risk
noted in Background)

Power (sample size calcula-

tions)

Notes:
¶: paragraph; fig: figure; ITT: intention to treat; pg: page.
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9. Results

Copy and paste the appropriate table for each outcome, including additional tables for each time point and subgroup as required.
9.1 Dichotomous outcome

Description as stated in report/paper Location in text

(pg & ¶/fig/table)

Comparison

Outcome

Subgroup

Time point

(specify whether
from start or end
of intervention)

Results Intervention Comparison

No. events No. participants No. events No. participants

Number miss-

ing participants

and reasons

Number par-

ticipants moved

from

other group and

reasons

Any other re-

sults reported

Unit of analy-

sis (by individu-
als, cluster/groups
or body parts)

Sta-

tistical methods

used and appro-

priateness

of these meth-

ods (e.g. adjust-
ment for correla-
tion)

17Vascular access specialist teams for device insertion and prevention of failure (Protocol)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

Re-analysis re-

quired? (specify)
Yes No Unclear

Re-analysis

possible?

Yes No Unclear

Re-analysed re-

sults

Notes:

¶: paragraph; fig: figure; pg: page.

9.2 Continuous outcome (repeat as necessary)

Description as stated in report/paper Location in text

(pg & ¶/fig/table)

Comparison

Outcome

Subgroup

Time point

(specify whether from
start or end of interven-
tion)

Post-intervention or

change from base-

line?

Results

(We will

specify

is our re-

sults are

catheters

or days)

Intervention Comparison

Mean SD

(or other

variance)

No. partici-

pants

Mean SD (or

other vari-

ance)

No. partici-

pants

Number missing

participants and rea-

sons

Number participants

moved from other

group and reasons
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(Continued)

Any other results re-

ported

Unit of analysis

(individuals, cluster/
groups or body parts)

Sta-

tistical methods used

and appropriateness

of these methods (e.g.
adjustment for correla-
tion)

Re-analysis

required? (specify)
Yes No Unclear

Re-analysis possible? Yes No Unclear

Re-analysed results

Notes:

¶: paragraph; fig: figure; pg: page; SD: standard deviation.

Other information

Description as stated in report/paper Location in text

(pg & ¶/fig/table)

Comparison

Outcome

Subgroup

Time point

(specify whether
from start or end
of intervention)

Results Intervention re-

sult

SD (or other vari-

ance)

Control result SD (or other variance)

Overall results SE (or other variance)
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(Continued)

Number partic-

ipants

Intervention Control

Number miss-

ing participants

and reasons

Number par-

ticipants moved

from

other group and

reasons

Any other re-

sults reported

Unit of analy-

sis (by individu-
als, cluster/groups
or body parts)

Sta-

tistical methods

used and ap-

propriateness of

these methods

Re-analysis re-

quired? (specify)
Yes No Unclear

Re-analysis

possible?

Yes No Unclear

Re-analysed re-

sults

Notes:

¶: paragraph; fig: figure; pg: page; SD: standard deviation; SE: standard error.

10. Applicability
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Have important populations been ex-

cluded from the study? (consider high-risk
populations, and possible differences in the in-
tervention effect)

Yes No Unclear

Is the intervention likely to be aimed at

disadvantaged groups? (e.g. lower socioeco-
nomic groups)

Yes No Unclear

Does the study directly address the re-

view question?

(any issues of partial or indirect applicability)

Yes No Unclear

Notes:

¶: paragraph; fig: figure; pg: page.

11. Other information

Description as stated in report/paper Location in text

(pg & ¶/fig/table)

Key conclusions of study authors

References to other relevant studies

Correspondence required for further

study information (from whom, what and
when)

Notes:

¶: paragraph; fig: figure; pg: page.

Appendix 3. Summary of findings and quality of evidence

Insertion of a vascular access device by a VAST

Patients or population: people receiving vascular access device.

Setting: inpatient setting and outpatient/community setting.

Intervention: insertion or care (or both) of a vascular access device by a member of a VAST.

Comparison: clinicians inserting these devices who exist outside of a defined VAST.

Definitions:

CVC: central venous catheter; IO: intraosseous; PICC: peripherally inserted central catheter; VAD: vascular access device; VAST:

vascular access specialist team.
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Primary outcome Illustrative

comparison risk

Relative effect Number of partici-

pants

Quality of evidence Comments

First-time insertion

success

Economic cost-ben-

efit analysis

Phlebitis

Infiltration/

extravasation

Catheter-

related bloodstream

infection

Iatrogenic event

Pneumothorax/

haemothorax

Arterial puncture

Occlusion

Thrombosis

Overall device fail-

ure with dwell time

Device failure

Secondary

outcomes

Illustrative

comparison risk

Relative effect Number of partici-

pants

Quality of evidence Comments

Anatomical location

of VAD inserted

Patient satisfaction

Staff satisfaction

Length of hospital

stay

Sensitivity analysis
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Effectiveness:

Paediatric

Adult

Specific VAD in-

serted by VAST

(arterial, peripheral,

PICC, CVC, tun-

nelled, IO, other -

will specify)

VAST make up

(model and mem-

bers such as nursing/

medical/techni-

cians/physician as-

sistants)

CVC: central venous catheter; IO: intraosseous; PICC: peripherally inserted central catheter; VAD: vascular access device; VAST:

vascular access specialist team.
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