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Abstract

Short peripheral intravenous cannulas have different features, as they may be winged or non-winged, ported or non-
ported, equipped or not with needle stick prevention and “blood stop” mechanisms, and integrated or not with
preassembled extensions or preassembled needle free connector. In the current range of commercially available short
peripheral cannulas, there is one device that is apparently associated with several clinical advantages. In fact, short
peripheral cannulas with safety mechanisms, closed system, winged, non-ported, and equipped with preassembled
extension and preassembled needle-free connector appear to be associated with prolonged dwell time, reduction of
the incidence of several complications (infiltration/extravasation, dislodgement, phlebitis, infection, blood leakage), cost
reduction, and increased satisfaction of patients and clinicians. To clarify the current terminology and to identify this
device for future clinical studies, the authors advocate the use of the term “integrated short peripheral cannula.” A
rapid review of the current evidence suggests that this new device may have different clinical performance and different
indications if compared to standard short peripheral cannulas. Though, the optimal clinical outcome can be achieved only
when the device is inserted and maintained with proper protocols.
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Introduction operator (needle stick injury prevention and ‘blood-stop’
mechanisms). This new type of ‘integrated’ SPC is meant
to be associated with less risk of phlebitis, easier secure-
ment, increased safety, and longer duration (up to one
week and longer), compared to old-fashioned SPCs.”

The history of these “integrated” SPCs is not very old,
since the first studies appeared in the literature not more
than a decade ago. Interestingly, from the very beginning,
a confusing terminology has impaired the possibility of
recognizing these devices as something different from the
standard SPCs. They have been named “integrated IV
catheter systems,” ‘“compact closed systems,
grated closed systems,™ “closed catheter systems,

The recently published Standards of the Infusion Nursing
Society' consider three main types of peripheral venous
access devices: (a) short peripheral intravenous catheters,
(b) long peripheral intravenous catheters, and (¢) midline
catheters. The recent technological evolutions in this par-
ticular area of venous access suggest that the definition of
short peripheral catheters (SPC) as proposed by INS—“an
over-the-needle catheter with a hollow metal stylet (nee-
dle) positioned inside the catheter, generally inserted in
superficial veins”—is comprehensive of devices that have
different features and different clinical indications.

In fact, the very recent European recommendations on
peripheral venous access, developed by a group of experts
summoned by the WoCoVA Foundation? have noted that D _ _ o
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Table I. Principal differences between standard SPC and integrated SPC.

Standard SPC

Integrated SPC

Features Safety or non-safety, open or closed system, winged or non-
winged, ported or non-ported
Material Polyurethane or polytetrafluoroethylene (Teflon)

Expected duration
Clinical indication

2-3 days

Peripheral venous access required for limited period of time
(<48 h): operating room, radiology suite, short infusions

Safety, closed system, winged, non-ported,
preassembled extension, preassembled
needle-free connector

Polyurethane

4-6 days

Peripheral venous access required for several
days, in hospitalized patients

SPC: short peripheral cannula.

“non-ported cannulas with incorporated extension set,”’

“closed system peripheral IV catheters,”® “integrated
closed IV catheter system,” “winged cannulas,”!® “closed
peripheral catheters,”!! “integrated peripheral IV cathe-
ter,”'? “closed systems,”'? “closed peripheral IV catheter
device,”'* “closed-system peripheral IV catheter with a
built-in stabilization device and integrated extension
set,” and “closed integrated catheters.”!®

Some of these terms appear to be incomplete or mis-
leading. For example, the term “closed system” has also
been used for SPCs with some mechanisms of “blood con-
trol” (such as a bidirectional septum located in the catheter
hub that prevents blood flow from the unconnected cathe-
ter),'”2° but that do not fit within the proper definition of
“integrated SPCs.” In fact, closed system SPCs may have
a wing for stabilization but they do not necessarily have
preassembled extensions or preassembled needle free
connector.

According to the wise definitions provided by Strauss
et al.,”! SPCs with special mechanisms that protect the cli-
nician against accidental needlestick injury should be
properly called “safety” catheters; SPCs with mechanisms
that allow access with needleless devices but prevent blood
leakage or pathogen entry are “closed” systems; SPCs with
built-in extension tubing and needle-free connectors
should be called “integrated” devices.

In practice, the features of passive and active safety for
needle stick injury and control of blood reflux (“closed
system”) are largely diffused in many types of SPCs and
sometimes explicitly required by local hospital policies.??
Both these features are designed to protect healthcare
workers: accidental needlestick injury and contamination
with blood are associated with the risk of possible trans-
mission of several pathogens, including B, C hepatitis and
HIV. Blood control mechanisms were proven to be effec-
tive in reducing health care workers exposure in several
studies.®*®171823 In particular, Haeseler et al.'® demon-
strated that closed system SPCs effectively reduced blood
leakage and contamination during insertion compared to
open system SPCs (3.9% vs 14.3%). Similarly, Seiberlich
et al.'” demonstrated a superiority of closed system SPCs
in eliminating blood exposure compared to open system

SPCs (93.9% vs 19.1%). Similar results were shown by
Bausone-Gazda et al., who found a clear advantage of
using closed system SPCs for reducing blood exposure
(0.7% vs 28.9%). Finally, Easterlow et al.” found a reduced
incidence of needle stick injuries with closed system SPCs.

Other features may differentiate SPCs (Table 1). Most
SPCs currently available are provided with a wing for bet-
ter stabilization of the device. Wings are also known as
“stabilization platforms,” and they surely play an impor-
tant role in favoring the optimal securement of the
cannula.

One additional feature not considered by Strauss is
whether the SPC is “ported” or “non-ported.” The pres-
ence of a port enables the intravenous administration of
drugs without disconnecting the infusion; on the other
hand, the port is very difficult to decontaminate and often
it is not possible to close it with needle-free connectors, so
that a ported SPC is ecasily exposed to bacterial
contamination.?

Many SPCs currently available on the market are
winged, non-ported and equipped with “no-stick” and
“blood control” mechanisms. But they cannot be consid-
ered “integrated” SPCs.

Why should we use an integrated
SPC?

As explained above, the definition of “closed systems” is
insufficient for “integrated” SPCs, which are consistently
characterized by safety mechanisms for needle stick injury
prevention, closed system (“blood control”), and a wing
for stabilization, but which are also provided with preas-
sembled extensions and preassembled needle-free
connectors.

The main question is: does the “integrated” SPC (ISPC)
deserve to be considered as a different peripheral venous
access device if compared to the standard SPC? A rapid
review of the available literature seems to support the con-
tention that ISPCs are characterized by less risk of catheter
failure and by more prolonged duration than standard
SPCs. If this is true, it implies that ISPCs may have spe-
cific clinical indications.
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Table 2. Evidence supporting integrated SPC.

Outcome

Clinical studies supporting the evidence

Reduction in insertion attempts
Reduction in infiltration/extravasation
Increased dwell time
etal.'® (RCT)
Reduction in risk of dislodgement
Prevention of blood leakage
(RCT)
Cost reduction
Reduction in phlebitis rate
Reduction in infection rate
Improved clinician satisfaction
Improved patient satisfaction/comfort

Bausone-Gazda et al.® (RCT)
Gonzilez Lépez et al.2 (RCT)
Gonzalez Lopez et al.® (RCT), Tamura et al.,” Neo et al.,'” Penoyer et al.,'*> Guenezan

Bausone-Gazda et al.® (RCT), Galang et al.'* (RCT)
Bausone-Gazda et al.® (RCT), Easterlow et al.,” Gonzalez Lépez et al.,? Galang et al.'®

Bausone-Gazda et al.® (RCT), Gonzilez Lépez et al.2 (RCT)
Gonzilez Lépez et al.2 (RCT)

Easterlow et al.,” Gonzélez Lépez et al.® (RCT)

McNeill et al.,> Bausone-Gazda et al.® (RCT), Galang et al.'* (RCT)
Easterlow et al.,” Gonzélez Lépez et al.8 (RCT), Galang et al.'® (RCT)

SPC: short peripheral cannula.

All the available literature invariably reports a superior-
ity of ISPCs in terms of dwell time if compared to normal
SPCs.# 101316 In a randomized study published in 2014,
Gonzalez Lopez et al.® demonstrated the superiority of
ISPCs versus SPCs in terms of dwell time (median dwell
time 137.1 h for ISPCs and 96 h for SPCs; p = 0.001): the
probability that a standard SPC would last for 96 h was
79.9%, while the probability that a ISPC would last for
144 h was 80.4%. In this study, the Authors also found that
the use of ISPCs reduced phlebitis rates by 29% (31 vs 45
cases/1000 catheter-days; p = 0.004); there was also a
20% relative risk reduction in catheter related infection.
However, other clinical studies found no differences in
terms of phlebitis and catheter related infections compar-
ing between the two types of devices.'>!® The increased
dwell time is probably also related to the presence of the
preassembled extensions, that allow to manage the infu-
sion line without removal of the dressing.

In 2010, in a single center RCT, Bausone-Gazda et al.®
compared the stabilization performance of ISPC with a
specially designed dressing (study group) versus a non-
winged SPC stabilized with an adhesive device (control
group). Rates of catheter dislodgment were lower in the
study group, estimated to be 2% (CI: 0%—7%) compared
with 12% (CI: 7%-20%) in the control group for dwell
times up to 96 h. Also, the number of insertion attempts (1,
2, 3, and >4) was significantly different in the two treat-
ment groups (first attempt success rate of 90.7% with the
investigational group compared with 82.2% with the con-
trol group) (p < 0.036). Moreover, staff satisfaction was
56% in the study group versus 36% in the control group (p
< 0.001), and cost of the investigational stabilization sys-
tem was approximately 75% of control.

More recently, the CLEAN 3 study'® has shown that
catheter failure occurred less frequently with ISPCs com-
pared to normal SPCs, being 35% (172 out of 494 cathe-
ters) versus 48% (235 out of 495). Use of ISPCs versus
SPCs was associated with reduced rates of catheter

occlusion (4% vs 9%) and dislodgment (14% vs 19%), but
there was no difference in terms of infiltration (14% vs
17%), phlebitis (2% in both groups), and local infection
(<1% in both groups).

Though ISPCs cost more than standard SPC, their
longer duration may probably yield economical savings or
at least equal total expenses. In fact, Gonzalez Lopez et al.®
found significant cost savings (€786,257/year/1000 beds)
using ISPCs rather than standard SPCs. On the other hand,
Tamura et al.? found no difference in total cost per patient
over 72 h ($21.00 vs $20.30) (Table 2).

One important bias of most of these studies is that—as
acknowledged by the most recent guidelines'>—the dwell
time of any SPC or ISPC is also strongly dependent on the
skills of the clinician, on the technique of insertion and on
the appropriate strategy of management. Some aspects of
SPC insertion are extremely important for the prevention
of complication: proper choice of the exit site, skin anti-
sepsis, securement, and protection of the device. Current
evidence suggests that SPCs inserted in the forearm allow
better stabilization and longer duration than SPC inserted
in the antecubital fussa or on the hand'?; infection preven-
tion should include skin antisepsis with 2% chlorhexidine
in 70% isopropyl alcohol>?3; optimal stabilization implies
coverage of the exit site with semipermeable transparent
dressing®?’; cyanoacrylate glue may further protect the
exit site? and may improve SPC survival when the expected
dwelling time is longer than 48 h.?* In short, the key for a
long duration of the cannula is not only the choice between
ISPC or standard SPC, but also the adoption of a proper
“insertion bundle” which must necessarily include the
above strategies. In this regard, the most interesting and
valid study is the CLEAN 3 study, '® where the use of ISPC
was associated with a consistent adoption of skin antisep-
sis with 2% chlorhexidine and coverage with transparent
dressing. Of course, a proper “management bundle” is also
mandatory: aseptic technique, use of the line only for
peripherally compatible infusions, saline flushing of the
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line when not in use, adequate surveillance of the dressing
and of the exit site.

Conclusions

We propose to adopt the term “integrated SPC,” which
defines more closely this new type of SPC characterized
by safety mechanisms, closed system, wing, preassembled
extension and preassembled needle-free connector.

The evidence available in the literature suggests that
these features are associated with extended duration of the
line (even 6 days) if the catheter is inserted with a proper
“insertion bundle” and if is properly managed. Therefore,
ISPCs may have specific indications, as proposed in Table
1, if compared to standard SPCs. Specifically, ISPCs may
not be indicated for short term use, that is, for less than
2448 h, since their cost-effectiveness would be question-
able: they should be preferably used in patients requiring a
peripheral venous access for a longer period.

More studies are warranted to define the clinical perfor-
mance of ISPCs if compared to standard SPCs (expected
duration < 4 days) and to long peripheral catheters
(expected duration 2-3 weeks). Also, future studies in this
area should investigate the clinical outcomes considering
that the device should be used adopting proper insertion
bundles and maintenance bundles.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

ORCID iDs

Fulvio Pinelli https://orcid.org/0000-0002-9926-2128

Mauro Pittiruti https://orcid.org/0000-0002-2225-7654

References

1. Gorsky L, Hadaway L and Hagle M. Infusion nursing stand-
ards of practice, 8th edition. J Infus Nurs 2016; 29: 61-62.

2. Pittiruti M, Van Boxtel T, Scoppettuolo G, et al. European
recommendations on the proper indication and use of periph-
eral venous access devices (the ERPIUP consensus): A
WoCoVA project. J Vasc Access 2021; 11297298211023274

3. Van Zundert A. New closed IV catheter system. Acta
Anaesthesiol Belg 2005; 56: 283-285.

4. LuisJ, Lopez G, Ferenandez E, et al. Peripheral intravenous
systems. MagonlinelibraryCom, p.18, https://www.magon-
linelibrary.com/doi/abs/10.12968/bjon.2009.18.14.43351
(2009, accessed 1 June 2021).

5. McNeill EE, Hines NL and Phariss R. A clinical trial of
a new all-in-one peripheral-short catheter. J Assoc Vasc
Access 2009; 14: 46-51.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bausone-Gazda D, Lefaiver CA and Walters SA. A rand-
omized controlled trial to compare the complications of
2 peripheral intravenous catheter-stabilization systems. J
Infis Nurs 2010; 33: 371-384.

Easterlow D, Hoddinott P and Harrison S. Implementing
and standardising the use of peripheral vascular access
devices. J Clin Nurs 2010; 19: 721-727.

Gonzalez Lopez JL, Arribi Vilela A, Fernandez del Palacio
E, et al. Indwell times, complications and costs of open vs
closed safety peripheral intravenous catheters: a randomized
study. J Hosp Infect 2014; 86: 117-126.

Tamura N, Abe S, Hagimoto K, et al. Unfavorable periph-
eral intravenous catheter replacements can be reduced using
an integrated closed intravenous catheter system. J Vasc
Access 2014; 15: 257-263.

Neo SHS, Khemlani MH, Sim LK, et al. Winged metal nee-
dles versus plastic winged and nonwinged cannulae for sub-
cutaneous infusions in palliative care: a quality improvement
project to enhance patient care and medical staff safety in a
Singaporean Hospital. J Palliat Med 2016; 19: 318-322.
Platt V and Osenkarski S. Improving vascular access out-
comes and enhancing practice. J Infus Nurs 2018; 41: 375—
382.

Castillo MI, Larsen E, Cooke M, et al. Integrated versus
nOn-integrated Peripheral inTravenous catheter. Which Is
the most effective systeM for peripheral intravenoUs cath-
eter Management? (The OPTIMUM study): a randomised
controlled trial protocol. BMJ Open 2018; 8: €019916.
Penoyer D, Fowler S and Bennett M. Evaluation of the use
of open versus closed short peripheral catheters on catheter
dwell time. J Infus Nurs 2019; 42: 276-282.
Reid-McDermott B, Browne M, Byrne D, et al. Using simu-
lation to explore the impact of device design on the learning
and performance of peripheral intravenous cannulation. 4dv
Simul 2019; 4: 27.

Galang H, Hubbard-Wright C, Hahn DS, et al. A rand-
omized trial comparing outcomes of 3 types of peripheral
intravenous catheters. J Nurs Care Qual 2020; 35: 6—12.
Guenezan J, Marjanovic N, Drugeon B, et al. Chlorhexidine
plus alcohol versus povidone iodine plus alcohol, combined
or not with innovative devices, for prevention of short-term
peripheral venous catheter infection and failure (CLEAN 3
study): an investigator-initiated, open-label, single centre,
randomised-controlled, two-by-two factorial trial. Lancet
Infect Dis 2021; 21: 1038—1048.

Seiberlich LE, Keay V, Kallos S, et al. Clinical performance
of a new blood control peripheral intravenous catheter: a
prospective, randomized, controlled study. Int Emerg Nurs
2016; 25: 59-64.

Haeseler G, Hildebrand M and Fritscher J. Efficacy and ease
of use of an intravenous catheter designed to prevent blood
leakage: a prospective observational trial. J Vasc Access
2015; 16: 233-236.

Cooper DM, Whitfield MD, Newton D, et al. Introduction
of a non-ported peripheral intravenous catheter with multi-
use blood control septum offers improvements in the overall
efficiency of the procedure and is clinically well accepted.
Int J Healthc Technol Manag 2016; 15: 177-193.

Jane Shaw S. Use of closed cannulae in peripheral intrave-
nous cannulation. Nurs Stand 2017; 31: 54-63.



Pinelli and Pittiruti

21.

22.

Strauss KW, Onia R and Van Zundert AAJ. Peripheral
intravenous catheter use in Europe: towards the use
of safety devices. Acta Anaesthesiol Scand 2008; 52:
798-804.

The Council of the European Union. Council Directive
2010/32/EU: implementing the framework agreement on
prevention from sharps injuries in the hospital and health-
care sector concluded by HOSPEEM and EPSU. Off' J Eur
Union 2010; 154: 66-72.

23.

24.

Loveday HP, Wilson JA, Pratt RJ, et al. Epic3: national evi-
dence-based guidelines for preventing healthcare-associated
infections in nhs hospitals in england. J Hosp Infect 2014;
86: S1-S70.

Bahl A, Gibson SM, Jankowski D, et al. Short peripheral
intravenous catheter securement with cyanoacrylate glue
compared to conventional dressing: a randomized con-
trolled trial. J Vasc Access. Epub ahead of print 11 June
2021. DOI: 10.1177/11297298211024037.





