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Specialized Vascular Access Teams

Peter J. Carr and Nancy L. Moureau

Abstract
Patients admitted to hospital are exposed to inva-
sive procedures and will receive various interven-
tions from different professional roles all with 
different levels of experience: some with limited 
experience and some with extensive experience. 
In simple terms, an orthopaedic surgeon fixes 
your broken bones, a cardiologist attends to your 
heart, a geriatrician focuses on elderly patient 
care, and a vascular surgeon focuses on vascular 
surgery. Yet, which vascular access device is 
inserted influences the clinical outcomes within 
each of these select specialties. Insertion proce-
dures and care and maintenance are shared by a 
variety of healthcare professional disciplines, all 
with a variety of experience, guided by local pol-
icy frameworks. Because of this interdisciplinary 
sharing, responsibility becomes fragmented, and 
ownership of outcomes is lacking leading to 
increased patient safety risks. This chapter will 

firstly identify the various definitions that make 
up a vascular access specialist team (VAST) and 
secondly the variety of evidence supporting the 
concept and what empirical guidelines say about 
it. Finally, it explores the use of a vascular access 
specialist teams to promote unity in patient care 
and assurance that only well-trained clinicians 
who are qualified to select, insert and care for 
VADs can do so, promoting greater patient safety 
and positive patient outcomes.
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5.1  Introduction

The scale of healthcare is arguably as big as any 
major industry with up to 85% of individuals 
worldwide seeking healthcare services once a 
year and a quarter of those exceeding four visits 
yearly (Rosen et  al. 2018). Vascular access and 
intravenous therapy devices are a massive con-
tributor to the invasive device market with annual 
worldwide use of VADs in the billions (Alexandrou 
et al. 2018). Yet the request, assessment and inser-
tion of a VAD, the care and maintenance and, 
indeed, the removal of VADs are shared by a vari-
ety of healthcare professional disciplines.

When a patient is admitted to hospital, they are 
invariably exposed to a variety of invasive VAD pro-
cedures. Many will receive clinical interventions from 
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different professional roles, all with different levels of 
experience following specific professional guidelines. 
Such a strategy is best represented as an interdisciplin-
ary sharing method: one entity for insertion and 
another for care and maintenance. This process has 
resulted in responsibility for VADs being fragmented 
and this process identified as an increased patient 
safety risk (Castro-Sanchez et  al. 2014). Specialist 
medical care is not so fragmented, for example, in 
specific healthcare domains of cardiology, orthopae-
dics, paediatrics and others all providing a higher level 
of quality care within their area of specialization. 
Therefore, it is important that highly skilled clinicians 
or specialists are available to improve VAD outcomes, 
ideally adopting a vessel health preservation (VHP) 
approach (Moureau and Carr 2018).

VAD practice is not yet globally accepted to be 
one that demands a specialist healthcare profession 
to ensure maximum patient safety with their use. It 
is often described as a generic skill or a clinical pro-
cedure absorbed into other competing clinical 
responsibilities and professional domains. Despite 
the pervasive use of VADs and associated technolo-
gies, the ownership of its term as a specialty or spe-
cialist team is in its infancy (Davis et al. 2016). This 
means high- level evidence for the specialty and 
teams is also lacking (Carr et  al. 2018). 
Notwithstanding this reality, it is worth exploring 
the contribution of a vascular access specialist and 
team approach has made to patient’s health and on 
the patient experience. Moreover, how a team 
approach can be adopted into a future where a safety 
science culture is likely to become commonly 
accepted in healthcare (Marshall et  al. 2013) and 
where it can demonstrate sustained value as an 
authority on vascular access quality and safety 
(Dixon-Woods et al. 2013). The adoption and use of 
VHP and VAST will add important and timely 
insights into a concept eager for clinical validation.

5.2  Vascular Access Teams 
Defined

A vascular access team is the grouping of health-
care professionals whose primary role is to assess, 
insert, manage, perform surveillance, analyse 
their service data and solve clinical concerns and 
where possible remove VADs. The antecedents to 
a vascular access team were generalist nurses and 

medical doctors performing the insertion of 
VADs, be it peripheral or central catheters, with 
the latter overwhelmingly performed by medical 
doctors. However, the emergence of the peripher-
ally inserted central catheter (PICC) has seen the 
adoption of PICC services, with the majority of 
PICC insertions led by the nursing workforce 
(Chopra et  al. 2017a, b). Insertion of peripheral 
intravenous catheters (PIVC) has long been in the 
scope of nursing throughout most of the world, 
and this was recently validated (Alexandrou et al. 
2018), and while physicians such as anaesthetists 
commonly place central venous catheters (CVC), 
nurses have increasingly assumed the role for 
PICCs and Midline insertions.

VADs are inserted under a plethora of health 
service models, medical only for central devices 
and nursing for other peripherally inserted 
devices; the adoption of a vascular access team 
could promote collegiate responsibility and lead 
to proactive decision-making, as opposed to 
developing a solution arising from an avoidable 
clinical problem. One recent example in the lit-
erature with regard to a difficult intravenous 
access patient cohort, identifies how a team 
approach can improve insertion outcomes in this 
specific patient population (Sou et al. 2017). An 
additional accepted term within a team approach 
includes the title vascular access specialist; 
referring to an individual clinician, (Marsh et al. 
2018) with much variation in their description, 
professional role and clinical privileges. What is 
likely an encouraging phenomenon is that vascu-
lar access teams and specialists working within 
them appear to be initiated from a service con-
text less clinical trial evidence. There is an 
opportunity for fuller scientific evaluation; both 
quality improvement and clinical research meth-
ods to evaluate the impact of the vascular access 
team concept. As a result a stronger empirically 
valid definitions of the team concept is likely to 
evolve. In future, the merging of healthcare and 
clinical disciplines such as surveillance scien-
tists (Devries, 2016) within a team will signal a 
new era for vascular access science. Moreover, a 
patient included model of care that accepts the 
most appropriate device inserted and managed 
by a group of clinical experts analysing stan-
dardised data is likely to inform and provide the 
highest quality of care.
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5.3  Vascular Access Specialist 
Defined

Consensus regarding the term vascular access as a 
specialty is beginning to assume prominence in the 
literature (Davis et al. 2016), but it is fair to say it is 
a term that is not regularly used in hospitals world-
wide. However, vascular access specialist is 
emerging as an accepted term in the literature 
(Chopra et al. 2017a, b). Adoption of this term and 
approach will likely occur, and one hopes it is 
introduced with appropriate evidence using appro-
priate methodologies. If we acknowledge and 
accept the necessity of VADs in current medical 
treatment, then by reason the use of vascular access 
specialists within a team will likely evolve into an 
established entity within the future of healthcare.

5.4  Evidence Supporting 
Vascular Access Specialist 
Team

In the 1980 the first controlled clinical trials 
investigating the impact of intravenous teams 
was reported with a primary outcome identifying 
the team approach reduced phlebitis (Tomford 
et al. 1984). Over a decade later, another clinical 
study asked the same question with similar results 
(Soifer et  al. 1998). Both studies favoured the 
adoption and implementation of intravenous (IV) 
teams into clinical practice as a strategy to nega-
tive outcomes of IVs for reduced infection and 
phlebitis. In 2008 results from a dedicated IV 
team revealed a high percentage of sustained 
first-time insertion success (Carr et al. 2010).

Conceptually a vascular access specialist team 
(VAST) should be underpinned with the highest 
level of evidence (Carr et  al. 2018). However, 
VAST can be accused of compromising VHP prin-
ciples of right device selection in vascular access 
decision-making as some VASTs perform only 
PIVC insertion, some only PICCs and/or CVADs. 
Moreover, if a VAST approach focuses on an 
insertion- only model, it may limit the available 
time to follow up and troubleshoot VAD issues. 
Despite prospective studies revealing better inser-
tion outcomes and reduced complications, many 
services require greater evidence to expand into a 
team approach and justify the economic benefit 

(Bolton 2009; Hadaway et al. 2013). Furthermore, 
economically, the team approach appears to be 
more cost-effective (Robinson et al. 2005), as it is 
associated with greater first-time insertion success 
as well as reducing length of hospital stay, improv-
ing efficiency with supplies and reducing device 
complications. In addition, Cochrane reviews on 
the subject matter identify few controlled clinical 
trials on vascular access teams and specialists. 
Only one current trial on the World Health 
Organization’s clinical trials registry was identi-
fied with one registered clinical trial awaiting pub-
lication (Carr et al. 2018).

As a result, uncertainties exist, and the effi-
cacy or credibility of VASTs is limited to pre- and 
post-descriptive, observational and prospective 
studies on this subject. Moreover, when viewed 
individually, it is unclear from the limited, dated, 
underpowered randomized controlled trials 
(RCTs) available to date which vascular access 
insertion model is most effective. Specifically, in 
relation to RCTs, it is unclear if the  specialist/
team is superior or equivalent to one with multi-
ple clinicians inserting VADs. Table 5.1 displays 
a selection of benefits for healthcare facilities in 
adopting a VAST approach.

Table 5.1 Why healthcare facilities should adopt a 
VAST

Centralizes an approach to the co-ordination of VAD 
care
Create and sustain a consistent approach to VAD 
underpinned by safety science
Lead the implementation of multimodal initiatives to 
improve VAD outcomes
Interpret VAD data to monitor clinician performance 
and policy compliance
Establish VAST as the clinical lead and hospital 
authority on VAD standards
VAST will improved the patient experience
VAST will use fewer VADs based on fewer attempts
VAST will evaluate products and technology prior to 
clinical adoption
VAST would lead clinical simulation, education and 
training of VAD
VAST will promote patient education and ensure a 
patient safety culture is maintained
VAST is more likely to integrate visualization 
technologies that promote greater insertion success 
and reduce complications
VAST can assist with implementation and translation 
of new evidence
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5.5  What the Guidelines 
Recommend

Scientific reports substantiate clinical guidelines 
and the variety published promote the concept of 
specialty training for healthcare professionals; 
the team approach and an improvement in the 
process of vascular access (Bodenham et  al. 
2016; Gorski et  al. 2016; O’Grady et  al. 2011; 
Royal College of Nursing 2016; Pittiruti and 
Scoppettuolo 2017). Regardless of the lack of 
high-quality interventional data to support strong 
recommendations for a VAST and the different 
terminology used to describe a team or group of 
specialist inserters, major clinical guidelines 
endorse their adoption where possible. Infusion 
Nursing Standards (INS) define an infusion team 
as one with a scope for clinical care that consists 
of a variety of activities related to the safe inser-
tion, delivery and maintenance of all infusion 
and vascular access therapies including fluids 
and medications, blood and blood components 
and parenteral nutrition and acknowledge that 
dedicated infusion teams report better insertion 
success and reduce device complication (Gorski 
et  al. 2016). INS adds that the VAST also pro-
vides a role for product evaluation and education 
resource, as well as a source to collect meaning-
ful data (Gorski et  al. 2016). Specifically, with 
regard to insertion, a European clinical manual 
for the insertion of PICCs and Midlines suggests 
that dedicated venous access teams lead to sig-
nificant advantages, namely, safety, cost- 
effectiveness and efficiency (Pittiruti and 
Scoppettuolo 2017). This group also suggested 
VAST collaboration with hospital pharmacy was 
important, thus highlighting another discipline 
involved in VHP. The Centers for Disease Control 
2011 guidelines reference “IV Teams” and sug-
gest the team approach leaves no doubt as to their 
effectiveness in reducing the incidence of CRBSI 
(O’Grady et  al. 2011). However, there is also 
contradictory evidence in the CDC guideline that 
supports ward-based nurse to performing dress-
ing changes, as opposed to a dedicated infusion 
team demonstrating a cost saving of $90,000 per 
year (Abi-Said et al. 1999). A more recent guide-
line from the Association of Anaesthetists of 

Great Britain and Ireland, titled Safe Vascular 
Access, recommend hospitals to develop a pro-
cess to ensure patients receive effective, timely 
and safe vascular access (Bodenham et al. 2016). 
Conceivably, this could mean the development of 
specialist vascular access training and or a VAST 
approach adopting the principles of VHP (Hallam 
et al. 2016). Adopting such a strategy it appears 
would be necessary as the current systems for 
vascular access are variable. As a result, a lack of 
clinical consistency for patient outcomes occurs  
(Bodenham et al. 2016).

5.6  Benefits of Vascular Access 
Specialist Team

Identifying who is best qualified to insert and 
manage vascular devices could likely lead to 
adaption of better outcomes for patients, see 
Table  5.2. For example, difficult IV access and 
central venous catheter insertion are generally 
associated with surgeons, anaesthetics and inten-
sivist, yet this group does not routinely perform 
CVC dressing changes. In following up the 
impact of initial insertion decisions on post- 
insertion complications, a better approach could 
reduce complications (Carr et  al. 2017). 
Modification of insertion practice to promote 
dressing integrity could lead to a reduction of 
catheter-related infection as evidenced in a large 
intensive care study (Timsit et  al. 2012). 

Table 5.2 Patients benefit from a VAST

Patients will have their VAD assessment and insertion 
performed or proctored by a VAST experienced 
clinician
Patients will be able to enter a shared decision-making 
concept understanding alternative devices can be used 
ensuring the right device is used
The likelihood a VAD will be inserted on the first 
attempt is very high
Post-insertion complications will be reduced leading 
to uninterrupted therapy
Improved patient experience
Dedicated point of care resource to troubleshoot VAD 
issues or patient queries
Could be exposed to having better products and 
technology used to improve clinical outcomes
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Important publications, including one RCT, 
describe the effectiveness of nurses inserting 
acute CVCs and tunnelled devices; despite evi-
dence of equivalent or better outcomes, they are 
also economically more efficient with high 
patient satisfaction scores (Boland et  al. 2003; 
Hamilton 2005; Yacopetti et al. 2010).

Given the variety of disciplines and practices 
involved in the process required for VAD inser-
tion and care, it’s illogical for hospital not to 
incorporate a version of VAST.  Expecting the 
current process of new clinicians to perform 
invasive procedures and without appropriate, 
consistent and recurrent training (Carr et  al. 
2011) or to accomplish a specific training 
scheme serves the clinician and educators not 
the patient (Moureau et  al. 2013). In essence, 
patients want fewer attempts (Cooke et  al. 
2018). The best evidence to date is that insertion 
attempts are reduced with team or with special-
ist qualifications. Ensuring VASTs are better 
resourced and evolve to invite a wide variety of 
clinical disciplines and professional roles into it 
will surely strengthen its cause and will hope-
fully translate into stronger clinical outcomes 
and evidence.

5.7  Summary

VHP is a pathway that begins with assessment of 
patient veins and selection of the lowest-risk 
device to deliver the treatment plan. Integration 
of research and guidelines into VHP is designed 
to result in the best outcomes for patients, allow-
ing completion of treatment with fewer VADs, 
less cost, fewer supplies and less time while lim-
iting complications. With a thorough knowledge 
base of types of VADs available, criteria for use 
and training for insertion, clinicians are better 
able to meet the needs of patients in a safe and 
efficient manner. Specially trained clinicians 
with protected time and defined clinical roles 
working in a VAST are better equipped to provide 
consultation for appropriate device, maintain 
first-time success with device insertion and report 
the lowest risk of complications with invasive 
VAD procedures.

Case Study
A hospital in the inner city noted a steady 
increase in CLABSI.  All CVADs were 
placed by doctors either surgeons or in radi-
ology department. In addition, multiple 
PIVC-related infections were noted over the 
past 12  months. A committee was estab-
lished to study the problem as well as com-
plaints of excessive PIVC attempts, 
complications associated with PIVCs and 
long wait time for CVADs. The committee 
noted a high total purchase rate for PIVCs 
equating five catheters per patient admission 
for the year (catheters purchased/patients 
admitted = catheters per patient admission). 
Supplies and cost per placement were evalu-
ated to be approximately $24.65 per PIVC 
attempt. PIVC failure rate was approxi-
mately 55% within the first 48  h. 
Observations identified fragmentation, 
inconsistency and frequent breaks in aseptic 
technique during PIVC and CVAD inser-
tions. A determination was made to develop 
training and education for insertion, vein 
selection, appropriate use of supplies, 
Aseptic Non Touch Technique (ANTT) and 
care and maintenance with all VADs. 
Evaluation of published research pointed to 
added benefits of establishing specialists for 
insertion. A pilot study was created within a 
unit of the hospital with the highest compli-
cations. The unit was staffed with a trained 
vascular access specialist. After 3  months 
improvement was noted in patient satisfac-
tion, reduced use of supplies and complica-
tion reduction by more than 65% in CVADs 
and 82% in PIVCs. Catheter usage for the 
study unit was reduced to less than two cath-
eters per patient admission. PIVC failure 
rate was reduced to less than 20% in 72 h. 
The data from the pilot study demonstrated 
significant cost saving calculated and pre-
sented to the Chief Financial Officer. Plans 
for expansion of the specialist model for 
other units were proposed and accepted by 
administration.
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