
This article appeared in a journal published by Elsevier. The attached
copy is furnished to the author for internal non-commercial research
and education use, including for instruction at the authors institution

and sharing with colleagues.

Other uses, including reproduction and distribution, or selling or
licensing copies, or posting to personal, institutional or third party

websites are prohibited.

In most cases authors are permitted to post their version of the
article (e.g. in Word or Tex form) to their personal website or
institutional repository. Authors requiring further information

regarding Elsevier’s archiving and manuscript policies are
encouraged to visit:

http://www.elsevier.com/authorsrights

http://www.elsevier.com/authorsrights


Author's personal copy

O R I G I N A L A R T I C L E

Central Vascular Access Device Guidelines for
Pediatric Home-Based Patients: Driving Best
Practices
Nancy Kramer, RN, BSN, CRNI�

National Home Infusion Association, Alexandria, VA

Darcy Doellman, MSN, RN, CRNI�, VA-BC
Cincinnati Children’s Hospital, Cincinnati, OH

Michelle Curley, RN, CRNI�

Jill L. Wall, BSN, CRNI�

Pediatric Home Service, Roseville, MN

Abstract
Central vascular access device (CVAD) care for infants and children in home settings is challenging due to small

catheter sizes, patient activity, and variation in care and maintenance practices. CVADs require detailed care to prevent

complications and unnecessary line replacement. Guidelines that address CVAD care and maintenance for pediatric

home-based patients do not exist. This article reviews evidence-based central venous catheter maintenance practices for

pediatric home care patients.
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Introduction

F
or pediatric patients receiving infusion therapy at home,
a central vascular access device (CVAD) represents
a lifeline to treatment. CVADs are commonly used in

home care settings for the administration of antibiotics, paren-
teral nutrition, and fluids as well as blood sampling for both
acute and chronic conditions.1 Maintaining the CVAD to allow
uninterrupted delivery of the prescribed infusion therapy is
a primary goal of home infusion providers; however, this
goal can be challenging to accomplish given the wide range
of professional and lay caregivers who may be involved in
a patient’s home infusion treatment. Guidelines that address
CVAD care and maintenance considerations for pediatric
home-based patients do not exist.

In early 2012, a panel of clinicians specializing in pediatric
care representing hospital and home-based infusion providers
met to review published guidelines and standards of practice
with a goal of developing a simple tool promoting

a standardized, evidence-based approach to CVAD care that
meets the unique needs of pediatric home-based patients.
With few randomized, double-blind clinical trials performed
in home care settings, and even fewer focused on pediatric
patients, this pediatrics-specific CVAD guideline tool evolved
from a combination of acute care-based research, published
standards and guidelines, and professional experience. As
new research is published, it is vital for clinicians who work
in home-based care to review and continuously integrate
evidence-based care into their home infusion clinical practice.
Organized into functional sections, the CVAD Guidelines

for the Pediatric Home-Based Patient (Appendix 1) is intended
to provide a concise, quick-reference tool for the care and
maintenance of CVADs in home-based pediatric patients.
Because the guideline begins with the care and maintenance
of an access device that is already in place, and therefore
does not address CVAD selection or placement considerations,
this topic is covered briefly before addressing the specific
recommendations contained within each functional area of
the guideline.

Types of CVADs Used in Pediatric Patients
CVADs provide reliable and safe access for many types of

infusion therapies.1 The catheter tip location is important for
decreasing complications and maximizing catheter dwell
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time.2 The optimal tip location for all CVADs is the distal
superior vena cava for upper extremity sites, and the inferior
vena cava for sites in lower extremities.2 The vena cava
provides rapid hemodilution of infusates, which minimizes
trauma to the vessel wall.2 Catheter selection begins with the
type and length of infusion therapy prescribed, diagnosis,
age, developmental level, and patient/parent/clinician prefer-
ence along with available veins to access.3 In home care
settings, patient comfort and ease of use are also factors to
consider when selecting a CVAD. The acute care hospital
from which a pediatric patient is discharged often drives the
decision on what type of CVAD a patient will receive.

Table 1 provides specific information for pediatric CVADs.
The chart serves as a resource for types of pediatric CVADs,
description, priming volumes, and special considerations. In
addition to choosing an appropriate CVAD for a young patient,
proper care and maintenance is critical.4 Central line mainte-
nance bundles that focus on evidence-based practices grouped
together have gained momentum for identifying best practices
for pediatric CVAD care. There have been several recent
publications on proven success in reducing central line-
associated bloodstream infection (CLABSI) and improved
catheter outcomes with pediatric central line bundles.5

Although the bundle includes many key areas related to infec-
tion control, collaborate with the prescribing provider in plan-
ning for timely CVAD removal upon completion of therapy.6

Flushing or Locking a CVAD
Catheter flushing serves 2 primary purposes: it verifies the

patency (in conjunction with a blood return) and serves as
a barrier when administered between incompatible medication
to prevent precipitation.7 Due to the higher risk of catheter
occlusion in small-size catheters, robust flushing protocols
are essential in preventing fibrin attaching to the catheter
wall.4 In pediatric populations, there is evidence linking fibrin
formation to CLABSI.8

Basic tenets of CVAD flushing include syringe size, type
and amount of flush, and frequency. The volume of flush
should be at least 2 times the internal volume of the catheter
and any add-on devices.9 The internal volume of the catheter
or priming volume can be located on the catheter manufac-
turer’s instructions for use. Documentation of the flushing
volume should be documented in the patient’s home care
medical records as an ongoing reference.9

Preservative-free normal saline is the most commonly used
flush solution, instilled before and after blood sampling and
medication administration.4 Dextrose 5% in water is an alter-
native flush solution when administering medications that are
not compatible with normal saline, such as amphotericin. A
10-mL syringe is recommended when performing the initial
CVAD flush to assess for patency, and with routine flushing.10

Syringe sizes smaller than 10 mL can generate excessive intra-
luminal pressure and lead to catheter damage.4 For low-
volume medication administration that necessitates a smaller
syringe size for dose accuracy, the CVAD should be initially
flushed and assessed for patency with a 10-mL syringe.9

Upon establishment of patency, a smaller syringe can be

used to carefully administer the medication.8 Regardless of
the syringe size, flushing should not continue if resistance is
met.11 All syringes are for single-use only.6

Locking solutions may be instilled as a final flush to main-
tain CVAD patency. Pediatric locking solutions include 1 to 3
mL heparinized saline (10 units/mL) when the CVAD is not in
use.4

Implanted ports are the exception as they require locking
with 5 mL of 100 units/mL heparinized saline before being
deaccessed. Valved CVADs should be flushed per the manu-
facturer’s instructions for use. For patients requiring a long-
term valved CVAD, heparinized saline may be necessary for
preventing catheter occlusion. In select patient populations,
ethanol lock therapy has been shown to reduce the incidence
of CLABSI. The population includes intestinal failure or
patients receiving long-term parenteral nutrition.12,13

Needleless Connector/Injection Cap Care
The Needlestick Safety and Prevention Act of 2000

mandated, among other things, that health care employers
implement engineering controls such as needleless connectors
to protect health care workers from needlestick exposures.
Numerous published studies now suggest that whereas devices
such as needleless connectors have protected health care
workers and reduced needlestick injury rates over the past 11
years, design characteristics of some needleless connectors
are also associated with an increased risk of bloodstream
infections.14

Some of the increases in bloodstream infections observed
with needleless connector use have been associated with
a convoluted connector surface or gaps that are difficult to
clean and disinfect. As needleless connectors become increas-
ingly complex in their overall design, the possibility of incor-
rectly or inadequately cleaning, flushing, and clamping the
connector further adds to these risks. In July 2010, the US
Food and Drug Administration sent a letter to infection control
practitioners regarding positive displacement needleless
connectors.14 The agency now requires companies that manu-
facture these devices to conduct after-market surveillance
research to assess if the connectors are associated with a higher
rate of bloodstream infections. A number of needleless
connector manufacturers have responded to this initiative by
posting their data on their websites.
Clinicians, as well as caregivers who are taught how to

administer the prescribed therapy, should vigorously disinfect
the needleless connector with an appropriate agent before each
use.9,14 The use of friction is essential for working the solution
into any recesses or irregular surfaces on which microorgan-
isms can thrive.14 A solution of at least 70% alcohol has
been found to be very effective following a 15-second scrub
and a relatively short drying time, and may be the most cost-
effective option for needleless connector antisepsis.9,14 A
combination chlorhexidine gluconate-alcohol solution has
also been used for needleless connector antisepsis, with several
configurations available from ampule-based applicators to pre-
moistened gauze pads.15 Povidone iodine and/or an iodine
tincture are less commonly used because of the prolonged
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Table 1. Types of Central Vascular Access Devices

CVAD Type Description Priming Volumes Special Considerations

Midline Catheter
d Available in single or double
lumen

d Indicated for therapy betw-
een 5 days and up to 4
weeks

d Catheter length is 3-8
inches

d Commonly inserted in upper
extremity (basilic, cephalic,
or brachial vein) with tip
termination distal to
shoulder.

d For infants, site selection
may include:
B Lower extremity veins

(saphenous or popliteal
vein) with tip termination
below the groin

B Scalp veins (temporal or
posterior auricular vein)
with tip termination in
the neck, above the
thorax region.

1.9/2 Fr: 08-0.1mL
3Fr: 0.16ml
4Fr: 0.19ml
5Fr: 0.22ml

d Infuse peripheral solutions
only, pH >5 and > 9,
osmolality < 600mOsm/L

d Do not infuse irritants,
vesicants, and parenteral
nutrition

d Avoid continuous infusion

Peripherally Inserted Central
Catheter (PICC)
d Available in single, double,
or triple lumen

d Indicated for therapies 5-7
days or greater, poor peri-
pheral access, infusion of
vesicant/irritant solutions

d For upper extremity PICCs,
optimal tip location is the
distal superior vena cava
(SVC)

d For lower extremity PICCs,
optimal tip location is the
inferior vena cava (IVC)

1.9/2Fr: 0.08-0.1ml
3Fr: 0.2-0.38ml
4Fr: 0.38-1.5ml
5Fr: 0.4-0.8ml
6Fr: 0.5-0.6ml

d PICCs can infuse all types of
therapies

d Measure external length
of catheter to assess for
catheter migration or
dislodgement

d Blood sampling acceptable
for 3Fr and larger PICCs

d Avoid venipuncture or blood
pressure in same extremity
of PICC

d Avoid excessive activity or
lifting in same extremity of
PICC

d Monitor upper arm for
edema, redness, or cording
of vein

Tunneled Central Venous
Catheter
d Also known as Hickman or
Broviac

d Available in single, double,
or triple lumen

d Indicated for long-term or
frequent access

d Common insertion site incl-
udes chest, may also be
inserted in abdominal area

d Tunneled under the skin to
distal SVC

d Dacron cuff under the skin
prevents bacterial migration
and secures catheter

2.7Fr: 0.15ml
4.2Fr: 0.3ml
5Fr: 0.5ml
6.6Fr: 0.7ml
7Fr (DL): 0.6-0.9ml
9Fr: 1.5-2ml

d Requires surgical placement
and removal

d May be repaired by using
the manufacturer’s repair kit

d Sutures may be removed
2-3 weeks after insertion
with prescriber order

d Dacron cuff should not be
visible at insertion site

Non-Tunneled Central
Venous Catheter
d Available in single, double,
or triple lumen

d Common insertion sites
include subclavian, jugular
or femoral vein

2-3Fr: 0.05-0.15ml
4Fr: 0.3ml
4Fr (DL): 0.1-0.2mL
5Fr: 0.2ml

d Not intended for home care
setting due to risk of infec-
tion and air embolism

(Continued on next page)
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drying time required for full efficacy, unless they are combined
with alcohol in a formulation that greatly enhances drying
time. It is important to note that although all 3 of these agents
are considered skin antiseptics, only isopropyl alcohol is
approved by the Environmental Protection Agency for nonor-
ganic surface disinfection.16

Innovative disinfectant products have also entered the
marketplace, some that bathe the needleless connector with
antiseptic for a prolonged period and others that are designed
to penetrate the crevices that can harbor bacteria in difficult-
to-reach places. Although more costly than alcohol prep
pads, some providers are reporting fewer CLABSIs after
implementing an innovative antiseptic device.17

One of the earliest types of needleless connectors still in use
today is the split-septum design that is accessed with a blunt
cannula or syringe/tubing tip. Because the split-septum
connectors have not been implicated in the recent reports of
increased connector-related CLABSIs, the 2011 Centers for
Disease Control and Prevention guidelines specifically note
that the split-septum connector “may be preferred over some
mechanical valves due to the increased risk of infection with
the mechanical valves.”14 However, because CLABSI is just
1 example of a CVAD complication that may be associated
with specific needleless connectors, infusion providers are
encouraged to once again closely examine their own clinical
outcomes, in addition to published research, as they select
the best needleless connector for their patients.

In the race to design the ideal connector that either reduces
microbial ingress, reduces blood backflow into the catheter tip
upon disconnection, or that accomplishes both at the same

time, manufacturers have brought more than 21 needleless
connectors to market in the past 15 years. These connectors
vary in shape, size, color, and functionalityda perfect recipe
for confusion among end users, particularly nurses in home
care settings who encounter many different types of these nee-
dleless connectors. To minimize confusion by end users (both
patients and nurses) needleless connectors are now being cate-
gorized in terms of the movement of fluid at the tip of the cath-
eter that occurs when the syringe or tubing is removed from the
device. Classified as either positive, negative, or neutral
displacement, each cap that moves fluid upon disconnection
requires a specific flush-clamp sequence to minimize the
movement of blood back up into the catheter tip where it
can cause an eventual occlusion.18 This flusheclamp sequence
is an essential element of clinician and caregiver education.
The next section of the CVAD guidelines address frequency

and technique for changing the needleless connector. In
general, connectors must be replaced after they have been
removed from a catheter, or when blood pulled into the
connector cannot be completely flushed out. Connectors that
show signs of contamination or defect, such as cracks, leaks,
or septum damage, should also be changed as soon as
possible. When a needleless connector is appropriately disin-
fected before each use, it can generally remain in place for 3
to 4 days. An exception to this rule that would necessitate
a more frequent change schedule might be a manufacturer
recommendation for more frequent changes. See Blood
Sampling below for recommendations regarding needleless
connector change when blood cultures are drawn through
a CVAD.

CVAD Type Description Priming Volumes Special Considerations

d Indicated for urgent access,
critically-ill patient, short-
term therapy (<7 days) or
failed attempts of other
CVADs

d Tip resides in distal SVC for
subclavian and jugular vein
insertion, IVC for femoral
vein insertion

5Fr (TL): 0.2-0.3mL
7Fr (TL): 0.3-0.5ml

d May be removed with pres-
criber’s order by nurses
with demonstrated compe-
tency (Consult organiza-
tional policies/procedures
for removal guidelines)

Implanted Port
d Available in single or double
lumen.

d Appropriate for long-term or
intermittent therapy

d Common insertion sites
include the chest or arm

d Catheter attached to reser-
voir, which is implanted
under the skin

d Tip resides in distal SVC

6Fr: 1.6mL
8Fr: 1.8mL
10Fr: 1.8mL

d Requires surgical placement
and removal

d With infusion therapy, acc-
ess with Huber non-coring
needle, using aseptic tech-
nique every 7 days

d Flush every 30 days when
not accessed

d Folded gauze beneath Huber
needle wings and covered
with a transparent dressing
can be changed every 7
days

Table 1. (Continued)
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When changing a needleless connector, some organizations
utilize a sterile cap-change kit to facilitate aseptic technique
and standardized supplies during the cap change procedure.
Additionally, some organizations mandate that users clean
the catheter hub with an antiseptic solution between every nee-
dleless connector change; others perform this disinfection only
when dried blood or medication/solution precipitate is visible
on the catheter hub. In the absence of published data to support
these practices, infusion providers are encouraged to evaluate
their patient outcomes and specific patient and caregiver
circumstances that may warrant these additional steps.

Blood Sampling
Blood sampling is safe and effective in CVADs larger than 3

Fr.19 Although CVAD blood sampling is routinely performed
in pediatric patients, there is an inherent risk of infection. The
risk of CLABSI is lower in home care patients although the
risk remains due to the presence of a CVAD.6 The alternative
to obtaining a CVAD blood sample is performing a venipunc-
ture and in the home care setting, this is a difficult task for
pediatric patients due to their small veins, limited sites, and
patient activity level. As with any procedure, risks and benefits
should be thoroughly discussed with the prescribing provider.

Before obtaining a blood sample for laboratory analysis,
a blood discard is necessary (see below for an exception
when blood is drawn for culture). The Infusion Nursing Soci-
ety’s standard is to discard 1 to 3 mL blood or 2 times the
internal volume of the catheter and any add-on devices (such
as extension sets).9 The internal volume of the catheter or
priming volume is usually described in the manufacturer’s
instructions for use. The total volume of blood withdrawn
for lab sampling should be limited to 3 mL/kg/day in a 24-
hour period to minimize the volume of blood loss. Immedi-
ately following the blood sampling, flush with 10 to 20 mL
normal saline unless the patient is fluid restricted.8 Follow
the flush with a lock solution if CVAD will not be in contin-
uous use.

When obtaining a blood culture from a CVAD, sterile tech-
nique must be used to avoid contaminating the specimen. A
blood discard is not recommended. Infusion Nursing Society
standards also recommend that the needleless connector be
removed from the CVAD before obtaining blood for culture,
withdrawing the specimen directly from the CVAD hub before
replacing the needleless connector to avoid contamination of
the specimen through a potentially colonized device.9 If
multiple laboratory tests are necessary, the blood culture
should be drawn first. The procedure for obtaining a blood
culture from a CVAD is considered sterile.

Blood Return
A CVAD whose tip resides in the superior vena cava or

inferior vena cava should flush and aspirate freely. The vena
cava provides a large volume of blood that facilitates brisk
hemodilution of blood.2 Nurses should assess for blood return
before medication administration in CVADs >3Fr.19 Patients
and caregivers are not routinely taught to assess patency by
checking for a blood return, given the increased risk for

catheter occlusion that can result from the checking process,
particularly if the blood is not completely flushed out of the
CVAD before therapy is begun. However, self-administration
of vesicant or irritant medications would necessitate a blood-
return verification before each dose.4 If unable to obtain a brisk
blood aspirate, rule out mechanical complications such as
a kinked/clamped catheter, position of the patient, or a precip-
itate.4 If a thrombotic occlusion is suspected, a thrombolytic
may be indicated.9

Tubing/Add-On Devices
Medication administration through a CVAD is either contin-

uous or intermittent. A continuous infusion consists of a predeter-
mined volume of fluid/dose of medication that is delivered over
several days.9 The infusion includes an infusion pump and
an administration set or tubing that is connected to the CVAD.
Chemotherapy and medications to manage severe, malig-

nant pain are commonly given in the continuous mode.
Depending on the type of CVAD, add-on devices may also
be present. A disadvantage of continuous infusion, particularly
with young patients, is the limitation it can place on their
mobility. However, a number of innovative ambulatory infu-
sion pumps and carrying cases are now available to facilitate
maximal patient independence and activity level.
Intermittent infusions are administered at predetermined

intervals, generally over 15 to 90 minutes. Common intermit-
tent infusions are a single dose of an antibiotic. In home care,
the majority of infusion therapies are delivered intermittently.
The infusion may include an infusion pump in addition to
tubing that is connected to the CVAD. Regardless of the
type of infusion, di-2-ethylhexlylphtalate-free (DEHP-free)
tubing is preferred for all administration sets and IV add-on
devices for all pediatric patients.
Tubing and add-on devices are changed at intervals that are

dependent on the type of infusate:
- Lipids or lipid-based drugs, at least every 24 hours.9,14

- Blood/blood products, every 4 hours.9,14

- Parenteral nutrition solutions, every 24 hours. (Note that
tubing may be used up to 96 hours for parenteral nutrition
solutions given continuously without lipids).9,14

- Continuous infusion (ie, tubing remains connected to the
CVAD), every 96 hours.9,14

- Intermittent infusion (ie, disconnected from the CVAD or
primary line when infusion is complete), every 24
hours.9,14

- Extension sets or inline filters and manual flow-control
devices, with each tubing change or when damaged or
compromised.9

- Devices added to the CVAD (between the CVAD and the
needleless connector), when the needleless connector is
changed, or at least every 7 days.

- All add-on devices and tubing should be luer-lock.9

Dressing Change
The purpose of a dressing over a CVAD is to protect the site

from microbial colonization and the catheter from
migrating.10,20 CVAD site care and dressing changes should

2013 j Vol 18 No 2 j JAVA j 107



Author's personal copy

occur at established intervals and if the integrity of the dressing
becomes compromised at any time.9,14 Examples of compro-
mised dressings include those that are damp, loosened, or
soiled and if the insertion site is not visible through the
dressing.20 A dressing change should be performed using
aseptic technique, donning a mask and sterile gloves.6

Site care includes removing the existing dressing, assessing
the site, cleansing the CVADeskin junction, and replacement
of a stabilization device, if indicated.6 Clinicians should assess
the site for any redness, swelling, drainage, or tenderness, noti-
fying the prescriber immediately if such symptoms are identi-
fied.6,9 Skin should be cleansed with an appropriate antiseptic
solution, and a sterile dressing applied over the site. Ideally the
sterile dressing selected will be sufficient to cover and protect
the patient’s CVAD while minimizing adhesive contact with
the skin.

In performing a peripherally inserted central catheter (PICC)
site assessment, measure the external length of the catheter and
compare it to the previously documented or original length. If
the PICC has migrated in, retract the PICC to the documented
external catheter length.20 If the catheter has migrated out or if
there are concerns with catheter tip malposition, contact the
prescribing provider. Reassessment of the catheter tip location
by chest radiograph is recommended for changes in the
external length of the catheter.

A combination of skin antiseptic is preferred for cleansing
the CVAD site. The primary antiseptic agent is chlorhexidine
with 70% alcohol or providone-iodine with 70% alcohol.20 All
antiseptics should be applied to the skin with friction to pene-
trate the epidermal layers, even if applying in a circular motion
from the exit site outward. The scrubbing method for chlorhex-
idine is 30 seconds followed by a 30-second dry time. Histor-
ically, chlorhexidine products have not been recommended for
children younger than age 2 months; however, evolving
research is proving it to be safe and effective.9 Skin antiseptics
should be allowed to dry completely and naturally before
a dressing is applied.20 This may take anywhere from 1 to 5
minutes, depending on a number of factors, including the pres-
ence of alcohol in the formulation to hasten drying, and the
relative environmental humidity.

Skin irritation under the transparent semipermeable
membrane dressing can occur with CVADs. Risk factors
include allergy/sensitivity to the transparent semipermeable
membrane dressing, tape, or skin antiseptic agent. If this
occurs, change either the skin antiseptic agent or the dressing
to rule out what may be causing the irritation. Changing both at
the same time will hinder telling what led to the irritation.
Some key factors to minimize skin irritation include:

- Allow for complete drying of the skin antisepsis before
applying the dressing.10,20

- Avoid adhesives on irritated skin until healed. Consider
applying skin protectant solution that is safe for irritated
skin if adhesive cannot be avoided.

- Avoid using alcohol on irritated skin. Besides being cyto-
toxic, alcohol stings and dries skin. If skin irritation
persists after changing antiseptic products, apply a gauze
dressing and change every 2 days until skin is healed.20

The preferred dressings for CVAD’s are transparent semi-
permeable membrane dressings.20 The transparent dressings
allow the caregiver to easily view the insertion site.15 Dressing
change intervals are every 7 days and as needed.9,14 Gauze
dressings are commonly used for patients who are diaphoretic
or in the presence of irritation or drainage at the site. Gauze
dressings are changed every 2 days.9,14 Gauze used under
a transparent dressing to support the wings of a noncoring nee-
dle in an implanted port does not require more frequent
dressing changes. Dressing changes on children can be chal-
lenging; a 2-person dressing change is recommended to reduce
the risk of catheter migration. If the caregiver is the second
person, be certain he or she can adequately secure the patient.
Pediatric-sized products are available for many components

of the CVAD dressing procedure. Some transparent semiper-
meable membrane dressings may have antimicrobial properties
impregnated in the dressing or an antimicrobial sponge may be
used at the insertion site. Although commonly used for inpa-
tients, there are no published studies for the long-term use of
these products on home-based patients.6

CVAD Securement
Vascular access device stabilization products are specifically

designed and engineered to control movement at the catheter
hub, thereby decreasing catheter movement internally and
externally.20 Catheter movement has been shown to increase
the risk of phlebitis, infection, and dislodgement.
Securement devices are commonly used with PICCs in the

home care setting due to the patient activity, diaphoresis, or envi-
ronmental factors (eg, humidity). Securement devices should not
interfere with assessment/monitoring of the site or impede circu-
lation or delivery of the therapy.20 Catheter securement devices
are changed in conjunction with the dressing change.

Patient/Caregiver Education
The long-term patient and/or caregiver(s) often perform

independently with CVAD care and maintenance in the
home care setting.7 CVAD education and ongoing support is
paramount to their independence and confidence in providing
safe care. Education has the ability to empower patients and
their caregivers to become partners in the CVAD care and
maintenance.3 Provide clear expectations for the patient/
caregiver’s responsibility with CVAD care and main-
tenance.6 Many types of teaching tools have been developed
to enhance learning, including checklists and step-by-step
instructions.
The teaching methods should be developed and based on

patient/caregiver age, developmental and cognitive level,
health literacy, cultural influences, and language preference.8

Health literacy is a critical component of communication and
patient education. Written educational materials and verbal
presentation of teaching should be made as simple as
possible.6 Use of materials such as pictures, diagrams, and
audio/video instructional aids should be considered for patients
with low or limited literacy and/or for those who speak English
as a second language. Medical jargon and abbreviations should
be avoided, and simple terminology should be used.8
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CVAD education should minimally include:
- Initial and periodic evaluation of patient/caregiver knowl-
edge of CVAD care,9

- Infection control measures (eg, hand hygiene and aseptic
technique),9,14

- Thorough education on the care and maintenance of
CVADs,

- CVAD assessment and recognition of complications,4

- Knowledge of steps necessary to administer infusion
therapy or flushing (independent return demonstration of
the procedure(s),

- Knowledge of adverse events related to medication,
- Safe storage of all supplies and equipment,
- Patient/caregiver aware of who/when to call if a problem
or concern arises, and

- Ongoing care coordination with the prescribing provider.

Health Care Professionals Education
Clinicians caring for a pediatric patient with a CVAD in the

home care setting face many hurdles due to the variation in the
types, manufacturers, and sizes of catheters. Additionally,
catheter care practices and products differ by health care
facility. The lack of standardization in pediatric CVAD care
creates a complex situation.7 It is vital for clinicians to be
aware of the catheter demographics and the necessary care
and maintenance procedures when providing outpatient care.
Home care clinicians are role models for performing every
procedure correctly.3 Clinicians should also abide by their
organizational policies and procedures.9

The clinician should be competent in all areas of CVAD
care.9 This competency should be assessed periodically as
new knowledge is attained and products emerge. Types of
competency validation include didactic, online modules, prac-
ticum, and case studies for assessment of critical thinking
skills. Competency validation content should be specific for
pediatric patients and include CVAD care, developmental
levels, culture, and ethnically diverse patient populations.

Continuing education and certification for home care clini-
cians help promote the profession of vascular access nursing.
Development of specialty vascular teams in the home care
arena can assist with providing standardized practices, data
collection, and being a resource to less-experienced staff.

Conclusions
With the goal of optimal care of CVADs in home settings,

clinicians must evaluate existing guidelines and practice stan-
dards along with their organization’s infection and catheter
outcomes data to arrive at best practices for pediatric patients.7

The National Home Infusion Association CVAD Guidelines
for the Home-Based Pediatric Patient were compiled to
provide a concise, easy-to-apply format for a standardized
approach to basic CVAD care by infusion providers and
home health agencies alike (Appendix 1).

Standardizing the provision of care is just the first step in
sharing patient outcomes that will ultimately lead to improve-
ments in patient care and the advancement of the home infusion
industry. The majority of home infusion providers already

document infection, occlusions, and dislodgement rates. We
now need to take this data collection to the next level by
publishing our outcomes. When we share this information,
and make home infusion-based research more readily available,
we move forward in creating a standard of care for home-based
patients that will improve patient outcomes. Adopting the
National Home Infusion Association’s guidelines can provide
a baseline of care from which infusion providers can stan-
dardize, track outcomes, and begin to define evidence-based
best practices for CVADs in this patient population.

References
1. McInally W. Whose line it it anyway? Management of

central venous catheters in children. Paediatr Nurs.
2005;17(5):14-18.

2. Racadio J, Doellman D, Johnson N, et al. Pediatric periph-
erally inserted central catheters: complication rates related
to catheter tip location. Pediatrics. 2001;107(2):E28.

3. Bolvin J, Poupon-Lemarquis L, Iraqi W, et al.
A multifactorial strategy of pain management is associated
with less pain in scheduled vaccination of children. A
study realized by family practitioners in 239 children age
4-12 years old. Fam Pract. 2008;25(6):423-429.

4. Doellman D. Prevention, assessment, and treatment of
central venous catheter occlusions in neonatal and young
pediatric patients. J Infus Nurs. 2011;34(4):251-258.

5. Miller-Hoover S, Small L. Research evidence review and
appraisal: pediatric central venous catheter care bundling.
Pediatr Nurs. 2009;35(3):191-201.

6. Gorksi L. Central venous access device associated infec-
tions: recommendations for best practices in home infusion
therapy. Home Healthc Nurse. 2010;28(4):221-229.

7. Kramer N, Leone M, Ross K, et al. CVAD guidelines for
home infusion: creating a resource to address our unique
site of care for adult patients. Infusion 2011;Jul/Aug:31-39.

8. Rowan CM, Miller KE, Beardsley AL, et al. Alteplase use
for malfunctioning central venous catheters correlates with
catheter associated bloodstream infections. J Pediatr Crit-
ical Care. 2013;14(3):306-309.

9. Infusion Nurses Society. Infusion nursing standards of
practice. J Infus Nurs. 2011;34(1 Suppl):S1-S110.

10. Mackin D. Catheter management. Sem Oncol Nurs.
2010;26(2):113-120.

11. Ogston-Tuck S. Intravenous therapy: guidance on devices,
management, and care. Br J Community Nurs.
2012;17(10):474-484.

12. Jones BA, Hull MA, Richardson DS, et al. Efficacy of
ethanol locks in reducing central venous catheter infec-
tions in pediatric patients with intestinal failure.
J Pediatr Surg. 2010;45(6):1287-1293.

13. Broom J, Woods M, Allworth A, et al. Ethanol lock
therapy to treat tunneled central venous catheter-
associated blood stream infections: results form a prospec-
tive trial. Scand J Infect Dis. 2008;40(5):399-406.

14. O’Grady NP, Alexander M, Burns LA, et al. Guidelines
for the prevention of intravascular catheter-related infec-
tions. Clin Infect Dis. 2011;52(9):162-193.

2013 j Vol 18 No 2 j JAVA j 109



Author's personal copy

15. Soothill JS, Bravery K, Ho A, et al. A fall in bloodstream
infections followed a change to 2% chlorhexidine in 70%
isopropanol for catheter connection antisepsis: a pediatric
single center before/after study on a hemopoietic stem
cell transplant ward. Am J Infect Control. 2009;37(8):
1-630.

16. US Environmental Protection Agency. Disinfectant use on
hard surfaces e efficacy data requirements. http://www.
epa.gov/oppad001/dis_tss_docs/dis-01.htm. Accessed Jan-
uary 30, 2013.

17. Sweet MA, Cumpston A, Briggs F, et al. Impact of
alcohol-impregnated port protectors on central line-

associated bloodstream infections and contamination of
blood cultures in an inpatient oncology unit. Am J Infect
Control. 2012;40(10):931-934.

18. Hadaway L. Needleless connectors: improving practice,
reducing risks. J Assoc Vas Access. 2011;16(1):20-33.

19. Knue M, Doellman D, Rabin K, Jacobs B. The efficacy
and safety of blood sampling through peripherally inserted
central catheter devices in children. J Infus Nurs.
2005;28(1):30-35.

20. Sharpe E. Tiny patients, tiny dressings: a guide to the
neonatal PICC dressing change. Adv Neonatal Care.
2008;8(3):150-162.

110 j JAVA j Vol 18 No 2 j 2013



Author's personal copy

Appendix 1. National Home Infusion Association Central Vascular Access Device Guidelines for the Pediatric Home-Based Patient

(Continued on next page)

2013
j

Vol18
No

2
j

JAVA
j

111



Author's personal copy
A
pp

en
di
x
1.

(C
on

ti
nu

ed
)

112 j JAVA j Vol 18 No 2 j 2013



Author's personal copy
A
pp

en
di
x
1.

(C
on

ti
nu

ed
)

2013 j Vol 18 No 2 j JAVA j 113


