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Abstract:
Background:

Current literature indicates the optimal replacement time of an intravenous catheter, ranges from when “clinically indicated” (i.e. signs of
complications such as infection, occlusion, and/or phlebitis) to three days. The time constraint is designed to prevent infection(s) and phlebitis, as
well as to decrease the costs of healthcare, and the time spent by nurses, on patient care.

Aim:

To evaluate the impact of routine removal and re-siting of the peripheral intravenous catheter removal, compared to removal when “clinically
indicated” by adults and/or pediatrics.

Search Strategy:

A search for literature was conducted via Cochrane Review and Web of Sciences™ Core Collection, MEDLINE, and PubMed to summarise the
optimal timing for peripheral intravenous cannula replacement. One reviewer individually evaluated the trial(s), review(s), quality of the
guidelines, and then, extracted the data.

Selection Criteria:

Criteria included guideline(s); randomized controlled trial(s); and reviews; all of which matched routine removal of peripheral intravenous
cannulation, with re-sited when “clinically indicated”, only in patients in the hospital, partaking in intravenous medication and/or fluids. Articles of
relevance to the topic, published in English, French, or Portuguese, prior to 2018, were reviewed.

Conclusion:

The effective implementation of evidence-based, guideline-based practice can decrease the catheter-related infection risk. While larger multi-site
trials are required, present-day evidence asserts: the repetitive inserting of a peripheral intravenous device may raise the patient’s level of
discomfort, increase the costs of healthcare, and does not decrease complications associated with peripheral intravenous devices.

Implications for Practice:

The clinically indicated intravenous catheter replacement procedure is cost-effective, compared with the recurring replacement procedure, which
recurs every 72 hours; it has been suggested that healthcare institution(s) and hospital(s) have considered revising the policy, whereby intravenous
catheters are replaced, if clinically indicated, only.

Keywords: Cannula replacement, Catheter-related bloodstream infection, Clinically indicated, Infection, Phlebitis, Peripheral intravenous catheter
removal.
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1. INTRODUCTION hours, regardless of clinical indication. This time constraint has
‘Intravenous Therapy’ is a common, invasive procedure been designed to prevent possible complications such as
amongst hospitalized patient(s), and relates to the incidence of infection, occlusion, and/or phlebitis. According to the Infusion
phlebitis. Several hospitals have protocols in place, wherein Nurses Society (INS) guidelines (2016) however, there is no
replacement of IV catheters should occur between 72 to 96 need to change the peripheral intravenous cannula for adult
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patients, after 72 hours [1]. The INS guidelines revealed that
the catheter for adult patients should be changed when clin-
ically indicated only. For children, however, the catheter rep-
lacement is recommended only when clinically indicated.

Interventions have been created to decrease the incidence
of phlebitis, including: Changing the catheter material(s) [2],
the use of heparinized catheters [3] and innovative techniques
for securing the catheters [4].

Registered Nurses are authorized to insert peripheral
intravenous cannulation for patients who need intravenous
fluid(s) and/or treatment(s). Accordingly, from the time of
insertion to the time of the catheter’s removal, Registered
Nurses have an essential role in patient care and frequently
check the catheter to limit and/or prevent complication(s).

This study aimed to evaluate the impact(s) of peripheral
intravenous catheters removal and routinely re-siting the
catheter, compared with removal when clinically indicated, by
pediatrics and adult patients.

2. METHODS

2.1. Selection Criteria

All randomized controlled trials, guidelines, and syst-
ematic reviews, examining the routine removal of peripheral
intravenous and removal only when clinically indicated were
included; cross-over trials were not included in this review.
However, research involving patients’ needing peripheral
intravenous cannulation to be on site, for at least 72 hours, for
the administration of the intravenous therapy, was included as
well. These involved patients in a healthcare setting(s) such as
clinics, hospitals, and/or nursing homes. However, any study
comprised of patients receiving nutrition and/or parenteral
fluid(s) was excluded.

Any duration of routine replacement or clinically ind-
icated replacement were involved; cannulation or catheters
formed from any brand of material such as metal or plastic;
coated or non-coated with any brand of the treatment(s), such
as antibiotic or anticoagulant; or covered by any dressing such
as gauze or transparent occlusive were included.

2.2. Approach

A randomized controlled trial is defined as “a study design
which assigns participants (randomly) to a control group or an
experimental group. As the study is conducted, the only
expected difference between the control and experimental
groups in a Randomized Controlled Trial (RCT) is the outcome
variable being studied,” [5]. A systematic review “is a review
of a clearly formulated question that uses systematic and
explicit methods to identify, select, and critically appraise
relevant research, and to collect and analyze data from the
studies that are included in the review,” [6].

Finally, The Institute of Medicine (IOM) [7] defined
clinical practice guidelines as “statements that include
recommendations intended to optimize patient care that is
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informed by a systematic review of evidence and an
assessment of the benefits and harms of alternative care
options.”

The references were employed in this systematic review,
whereby several references are assessed critically to provide
evidence on the topic. The results of retrieving the references
were explained and summarised in the tables to provide a clear
picture of the issue. Based on such results, it was desirable to
make judgments and suggestions [8].

2.3. Searching Methods

A literature search was conducted between January and
February 2018 using the Cochrane Review Database and Web
of Sciences™, MEDLINE, and PubMed, to review the optimal
timing for replacement of peripheral intravenous cannulation.
The search terms were “cannula replacement,” “clinically indi-

cated,” “catheter-related bloodstream infection,” “infection”
and “phlebitis.”

All the articles for relevance to the topic published in the
English, French or Portuguese languages before 2018 were
reviewed. Looking for the best evidence, the search was
conducted for the last ten years from 2008 to 2018. However,
we found some important articles in the literature prior to 2008;
thus, it was included in the inclusion criteria. However, the first
author individually assessed all the clinical trials, systematic
reviews and guidelines quality to extract the data.

2.4. Ethical Consideration

According to the Human Subjects Protection guidelines,
this review was considered IRB-exempt, since all the studies
included in this review were published, available online, and
individual patients were not identified. The study was based on
ethical guidelines for conducting studies. All the sources
included in the study are appropriately cited and referenced.

3. RESULTS

3.1. Study Identification and Selection

Twenty-one studies of optimal timing for peripheral IV
cannula replacement in adults and paediatrics were identified.
These studies included eight randomised, controlled trials, five
non-randomized trials, and eight systematic reviews and
guidelines. Table 1 summarizes the studies regarding the
optimal timing for peripheral IV cannula replacement in adults,
while Table 2 summarizes the studies regarding the optimal
timing for the replacement of peripheral intravenous cannula in
paediatrics.

3.2. Peripheral Intravenous Cannula Replacement in
Adults

Despite the fact, most hospitals’ policies indicated routine
changes of intravenous catheters every 3 to 4 days, there is no
conclusive evidence to support the benefit of that practice [9 -
15]. One randomised, controlled trial found that the clinically
indicated replacement strategy is more cost-effective,
compared with the routine replacement strategy [16]. In
addition, another randomized, controlled trial found no diff-
erence in occlusion and phlebitis rates amongst patients for wh-
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Table 1. Summary of optimal timing for peripheral intravenous cannula replacement in adults’ studies.

catheters

Study Title Year Method Findings
. . The outcomes of this study show that the catheters can remain on the
[9] Routine Replacement or Clinically . . . L
. . Randomized site to 96 hours if they do not have complications after 72 hours.
Indicated Replacement of Peripheral 2018 . . . . e .
controlled trial Therefore, patients experience less pain and nurses' time and equipment
Intravenous Catheters .
will be saved.
[10] Development of Evidence-based Nursing
Practice Guidelines for Peripheral Intravenous - Peripheral Intravenous Catheter Catheters should be re-placed only in
. o 2017 Guideline L
Catheter Management in Hospitalized cases of complications.
Children and Adult.
[11] Complications related to the use of . 'The.catheter in the experimental group was 1nsert'ed without
erinheral venous catheters: A randomized 12016 Randomized complications for an average of 3.73 (£2.25) and a maximum of 10 days
perp . L controlled trial while the catheter of the control group was preserved for 3.28 (+ 1.66)
clinical trial .
and a maximum of seven days.
The review found no evidence to support changing catheters every 72 to
96 hours. Consequently, healthcare organisations may consider
changing to a policy whereby catheters are changed only if clinically
[12] Clinically-indicated replacement versus indicated. This would provide significant cost savings and would spare
routine replacement of peripheral venous [2015]| Systematic Review patients the unnecessary pain of routine re-sites in the absence of

clinical indications. To minimise peripheral catheter-related
complications, the insertion site should be inspected at each shift change
and the catheter removed if signs of inflammation, infiltration, or
blockage are present.

[16] Cost-Effectiveness Analysis of Clinically

Randomized

The clinically indicated catheter replacement strategy is cost saving
compared with routine replacement. It is recommended that healthcare

Prolong Use Beyond 72 Hours?

nonrandomized study

Indicated versus Routine Replacement of |2014 . o . . .
. controlled trial organisations consider changing to a policy whereby catheters are
Peripheral Intravenous Catheters DA .
changed only if clinically indicated.
[13] Optimal timing for peripheral IV 2013( Equivalence trial It is hospital policy to replace the catheter every 96 hours.
replacement
[19] Routine versus clmlcauy indicated Mult{center, Peripheral intravenous catheters can be removed as clinically indicated;
replacement of peripheral intravenous randomised, non- . . . O . . .
. 20121 ... . this policy will avoid millions of catheter insertions, associated
catheters: a randomised controlled blinded equivalence | .. . . .
. . : discomfort, and substantial costs in both equipment and staff workload.
equivalence trial trial
[14] Guidelines for the prevention of A It is not necessary to replace peripheral IV catheters in adults more than
. X . 2011 Guidelines
intravascular catheter-related infections. every 72 to 96 hours.
The review found no conclusive evidence of benefit in changing
catheters every 72 to 96 hours. Consequently, healthcare organisations
[15] Clinically-indicated replacement versus may consider changing to a policy whereby catheters are changed only
routine replacement of peripheral venous [2010]| Systematic Review | if clinically indicated. This would provide significant cost savings and
catheters would also be welcomed by patients, who would be spared the
unnecessary pain of routine re-sites in the absence of clinical
indications.
[17] Routine Replacement versus Clinical ThlS' randomised, c.ontrolled .trlal involving 316'pat1ents in the hgme
. . . setting found no difference in the rate of phlebitis and/or occlusion
Monitoring of Peripheral Intravenous Randomized . . .
. . oo 2009 . among patients for whom a peripheral intravenous catheter was
Catheters in a Regional Hospital in the Home controlled trial . . .
. . routinely re-sited at 72-96 hours and those for whom it was replaced
Program A Randomized Controlled Trial. o
only on clinical indication.
[18] Routine care of peripheral intravenous . Replacing peripheral intravenous catheters when clinically indicated has
- . Randomized . . :
catheters versus clinically indicated 2008 . no effect on the incidence of failure, based on a composite measure of
. . controlled trial " . .
replacement: randomised controlled trial phlebitis or infiltration.
[20] Intravenous peripheral catheter dwell . Re-siting peripheral venous cannulas when clinically indicated
. . . . Randomized ; . .
times: randomised controlled trial of hospital 2005 controlled trial compared with changing them routinely every three days does not lead
in-patients. to more complications and reduces costs.
. . In patients at low risk for infection from infusion- or catheter-related
[21] Optimal Frequency of Changing A prospective infection who are not receiving total parenteral nutrition, blood
Intravenous Administration Sets: Is It Safe to (2001 prosp i g P i

transfusions, or interleukin-2, delaying the replacement of IV tubing up
to 7 days may be safe, as well as cost-effective.

[22] Safety of prolonging peripheral cannula
and IV tubing use from 72 hours to 96 hours.

1998

A prospective,
nonrandomized study

Phlebitis rate for our peripheral intravenous catheters at 96 hours was
not significantly different from that at 72 hours. If intravenous cannulas
and lines were prolonged to 96 hours, a potential cost saving of $61,200

per year could be realised.
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Table 2. Summary of optimal timing for peripheral intravenous cannula replacement in paediatrics studies.

replacement of intravenous catheter complications (2015
in children: a randomized clinical trial

Study Title Year Method Findings
The choice of a long-term vascular access device in children is guided
[26] Paediatric vascular access 2015 Review by duration and frequency of therapy, the infusate’s properties, and the
condition and preferences of the patient and caregivers.
[25] Routine versus clinically indicated Randomized The findings of this study showed superior clinical indication method

clinical trial

compared with routine catheter replacement.

[12] Clinically-indicated replacement versus

. . 2015
routine replacement of peripheral venous catheters.

Review

Systematic

The authors found no evidence to support changing catheters every 72
to 96 h. Consequently, they suggested that healthcare organizations
consider a policy in which catheters are changed only if clinically
indicated.

[23] Peripheral intravenous (IV) device
management.

2014 Guidelines

Re-cannulation should be avoided where possible, as this will cause
the child and family further distress. There is no limit to the length of
time that a cannula may remain in situ and with appropriate care,
several days may be possible. Cannulas only need to be replaced when
there is accidental dislodgement, occlusion, Phlebitis and infection.

[19] Routine versus clinically indicated
replacement of peripheral intravenous catheters: a {2012
randomised controlled equivalence trial.

Randomized
controlled
equivalence trial

Peripheral intravenous catheters can be removed as clinically
indicated; this policy will avoid millions of catheter insertions,
associated discomfort, and substantial costs in both equipment and
staff workload.

[14] Guidelines for the prevention of intravascular
catheter-related infections

2011 Guidelines

Replace peripheral catheters in children only when clinically
indicated.

[24] Routine resite of peripheral intravenous
devices every three days did not reduce
complications compared with clinically indicated
resite: a randomised controlled trial

2010

Randomized
controlled trial

There is growing evidence to support the extended use of peripheral
IVDs with removal only on clinical indication.

[27] Healthcare Infection Control Practices
Advisory Committee. Guidelines for the prevention|2002
of intravascular catheter-related infections.

Guidelines

The risk for phlebitis in children has not increased with the duration of
catheterisation.

[28] Peripheral intravenous catheter complications
in critically ill children: a prospective study.

1992 Prospective study

Replacing catheters in critically ill children every 72 hours would not
decrease phlebitis, bacterial colonisation, or catheter-induced sepsis
and could increase extravasation risk. Catheters can be safely
maintained with adequate monitoring for up to 144 hours in critically
ill children.

[29] Percutaneous central venous catheterization in

of complications

a pediatric intensive care unit: a survival analysis [1989( Prospective study

No relation was found between duration of catheterisation and the
daily probability of infection.

[30] Infectious complications during peripheral

prospective study.

intravenous therapy with Teflon catheters: a 1987| Prospective study

In children in a general pediatric ward, the risk of catheter colonisation
and subsequent sepsis should not be used as reasons for routinely

removing complication-free peripheral Teflon catheters at 72 hours.

om a peripheral intravenous cannula was replaced routinely 3-4
days and those for whom it was re-sited only when clinically
needed [17]. Also, another randomized, controlled trial found
that re-siting peripheral intravenous catheters when clinically
indicated has no impact on the incidence of failure, based on a
composite measure of phlebitis or infiltration [18]. Peripheral
intravenous cannulas can be removed when clinically ind-
icated. This shift in practice will minimize many catheter
insertions, the associated discomfort, and extensive costs in
both equipment and staff workload; also it would spare patients
the unnecessary pain-related to routine re-sites [12, 16, 19 -
21]. In addition, clinically indicated intravenous cannula
replace-ment is harmless practice especially for patients who
are at low risk for infection and who are not receiving total
parenteral nutrition, blood transfusions, or interleukin [12, 14,
22].

3.3. Peripheral Intravenous Cannula Replacement in
Pediatrics

There is developing evidence to recommend the pro-

longed use of peripheral intravenous catheters and with
removal only when clinically indicated for pediatric patients
[12, 14, 19, 23, 24]. Re-sited the cannula should be avoided
when possible, as this will affect and distress the child and
parents [23]. One study showed that intravenous cannula could
be maintained safely with adequate monitoring for up to six
days in critically ill children [24]. Also, one randomized
clinical trial showed superior clinical indication method,
compared with routine catheter replacement [25]. One study
suggested that intravenous catheters indicated replacement
when there is accidental dislodgement, phlebitis, occlusion and
infection [23].

There are factors that also would interfere with catheter
replacement among pediatric patients. This includes the
duration and frequency of therapy, the infusate’s properties, the
condition and patient preferences [26]. Many studies showed
that replacing catheters in children every three days would not
decrease phlebitis, bacterial colonisation, or catheter-induced
sepsis and could increase extravasation risk [27 - 30].
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4. DISCUSSION

Intravenous cannulation is one of the most frequent
invasive procedures hospitalized patient would have. The
optimal timing for peripheral intravenous cannula replacement
among adults and pediatrics patients is still an argumentative
issue. A growing number of studies supported the replacement
decision of intravenous catheters when it is clinically indicated.
However, this study aimed to evaluate the impact of peripheral
intravenous catheter removal and re-siting the catheter
routinely, compared with removal when clinically needed, am-
ong pediatrics and adults.

Moreover, there is no conclusive evidence to support the
benefit of a routine change of intravenous catheters, every 72
to 96 hours. Though it is recommended to inspect the IV
catheter insertion site after every 12 hours to minimise
peripheral catheter-related complications, and to replace if
signs of inflammation, infiltration, or blockage are present. The
duration and frequency of therapy, the infusate’s properties,
and the condition and preferences of the patient can be used as
conditions to decide on the proper time for intravenous catheter
replacement.

The studies showed that clinically indicated intravenous
replacement method is superior as it minimizes several catheter
insertions, discomfort associated with catheter insertion, and
extensive costs in both equipment and staff workload.
Moreover, it would spare patients the unnecessary pain of
routine replacements, especially for pediatric patients. In
addition, many randomized, clinical trials found no difference
in the rate of phlebitis and/or occlusion among patients for
whom a peripheral intravenous catheter was routinely re-sited
at 72-96 hours and those for whom it was replaced, only as
clinically indicated.

CONCLUSION

Effective implementation of these evidence-based
guidelines practice can decrease the catheter-related infection
risk. While larger multisite trials are needed, evidence up to the
present time recommends that repetitive insertion of peripheral
intravenous devices may make patient upset, discomfort and
increase healthcare costs as well as it does not decrease
peripheral intravenous devices complications. The clinically
indicated intravenous catheter replacement procedure is cost-
effective compared with replacement after every 72 hours. It is
suggested that hospitals and healthcare institutions consider
revising the policy whereby intravenous catheters are replaced
if clinically indicated only.
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