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Purpose: To change pediatric oncology nursing management of peripheral intravenous catheter (PIVC) inserton
and care based on current best evidence.

Design and methods: Practice change strategies were developed, and nurses completed education on proper PIVC
insertion, dressing placement, and ongoing PIVC assessment with emphasis on preventing chemotherapy extrav-
asation. Nurses also completed a chemotherapy course as part of their orientation program. The plan for PIVC
practice change was based on evidence from published research and established PIVC care guidelines. Pre-
assessment data revealed numerous PIVC attempts and a high incidence of extravasation (42%) in children
with cancer receiving treatment in Malawi.

Results: Post-assessment data nine months later resulted in a reduced extravasation rate from 42% to 4% using
point prevalence assessments. PIVC insertion attempts reduced following education and guideline implement=-
tion; 81% of children required more than 3 PIVC insertion attempts before the practice change. Only 1% of PIVC
insertions required more than 3 attempts after education and practice change implementation. Nurses com-
pleted a 32-item written examination before the chemotherapy course; the mean score was 50, 100. Upon com-
pletion of the chemotherapy course, nurses obtained a mean score of 97/100 on the written examinaton.
Conclusions: Using an organized approach to nursing practice change improved PIVC care in children with cancer.
Practice implications: This project provides evidence that nursing practice change strategies can be used in any
setting including countries like Malawi with limited resources.

© 2020 Elsevier Inc. All nghts reserved.

Introduction

In the United States, where center-based chemotherapy administra-
tion procedures are established to minimize risk, chemotherapy extrav-
asation still occurs in up to 6% of patients when administered through a
peripheral intravenous catheter (PIVC) (Kreidieh, Moukadem, & Saghir,
2016). However, most chemotherapy given in the United States is
through a central venous line. In developing countries central venous
lines are frequently not available and the only option for chemotherapy
administration is the PIVC. Essential to improving childhood cancer cure
in underserved countries is the correct administration of chemother-
apy: this reinforces the importance of nursing expertise in PIVC inser-
tion and care. Knowledge of chemotherapy administration and the
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additional risks of PIVC administration of vesicants is key for nurses pro-
viding care for children with cancer throughout the world (Ribeiro,
Antillon, Pedrosa, & Pui, 2016).

Peripheral intravenous catheter (PIVC) insertion is one of the mast
common procedures in hospitalized children (Ben Abdelaziz et al.,
2017; Marsh, Webster, Mihala, & Rickard, 2015; Ullman et al, 2020).
PIVC insertion is frequently challenging in children and insertion at-
tempts requiring 10 or more attempts are reported (Cooke et al.,
2018; Kleidon et al., 2017; Ullman et alL, 2020). A cross-sectional study
conducted in 25 countries evaluated PIVC placements in children.
Child caregivers (n = 712) reported a 64% insertion failure on the first
intravenous attempt; over 23% of children required greater than 4 inser-
tion attempts (Cooke et al.,, 2018). PIVC complications are numerous
and can include pain on insertion, clotting, occlusion, leakage, infiltra-
tion, extravasation, phlebitis and infection (Alexandrou et al., 2015,
2018; Ben Abdelaziz et al., 2017; de Lima Jacinto, Avelar, & Pedreira,
2011; Malyon et al., 2014; Simin, Milutinovi¢, Turkulov, & Brki¢, 2019;
Wallis et al,, 2014; Zempsky, 2008). An international study evaluating
use of PIVCs (n = 40,620) in 51 countries found catheter placement in
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non-recommended sites (66%), idle PIVCs (14%), pain on a.sscssn;:‘:;
(10%), symptoms of phiebitis (10%) and suboptimal QNSSIM\;C( Py
(Alexandrou et al., 2018). A study evaluating global pediatric PIvep G
tices in 47 countries (including Africa) found numerous |n(~<m.SIsl(‘ﬁ;|0é
in PIVC care (Ullman et al, 2020), This secondary data analyss o 4 ‘
PIVCs revealed the need for improved catheter placement, consisten

PIVC observation and assessment, removal of idol PIVCs, and focus on
dressing integrity. Previous studies evaluating PIVC care emphasize
the harm associated with inappropriate insertion and care and stress l

the importance of standardized PIVC procedures (Alexandrou et al,
2018; 0' Grady et al, 2011; Ullman et al, 2020). 9%

PIVC access in children with cancer requires special considerations
and chemotherapy administration includes additional saff'w Qmms
specific to the possibility of drug extravasation. EXtravasation 1S caused
by chemotherapy agents that are classified as vesicants or mtapts Ex-
travasation occurs when there is leakage ofa vesicantor irritantinto the
tissue surrounding the PIVC site that can resultin tissue damage and ne-
crosis, Vesicants are categorized as those that increase damage a5 t.he
agent is spread throughout the tissues (eg. doxorubicin, dmmmp:qn)
or agents that infiltrate the tissue and become diluted. (eg. vincrisune,
vinblastine) (Herring. 2019).

Risk factors associated with chemotherapy extravasation include
small or fragile veins, previous multiple venipunctures, poor cannula
size and location selection, lack of training of nurses, accidental punctur-
ing the vein upon movement and insecure dressing placement (Herring,
2019: Kreidieh et al. 2016). Risks associated with PIVC chemotherapy
administration warrant organized procedures and education programs
to improve safety and minimize complications associated with extrava-
sating agents. \

1n Malawi. all children with cancer receive chemotherapy through
PIVCs. This nursing practice change project discusses the implemen-
tation of standardized procedures and changes in nursing practice
to improve PIVC insertion and care. A focus on PIVC chemotherapy
administration procedures was implemented to decrease PIVC in-
sertion attempts, extravasation rates, and standardize PIVC care at
the Baylor-Malawi Centre of Excellence at Kamuzu Central Hospital
(KCH) in Lilongwe. Malawi.

Methods

This nursing practice change project was implemented at the Baylor-
Malawi Pediatric Global Hematology/Oncology Centre of Excellence
(Global HOPE) at Kamuzu Central Hospital (KCH) in Lilongwe, Malawi.
The Centre is one of three childhood cancer centers supported by the
Baylor College of Mediane (BCM) Children's Foundation-Malawi
(Baylor-Malawi) and is an indigenous not-for-profit, non-governmental
Malawian organization affiliated with the Baylor International Pediatric
AIDS Initiative (BIPAI).

Global HOPE in Malawi offers both pediatric in-patient and out-
patient services. The clinic sees approximately 100 patients per
month; between the ages of 5 months —16 years. Baylor-Malawi em-
ploys eight pediatric nurses who care for patients in the inpatient and
outpatient settings. Nurses cover nursing care around the clock, seven
days a week No formal education in pediatric oncology nursing was
completed and none of the nurses were trained in chemotherapy ad-
ministration. No established standard procedures for Py insertion
and chemotherapy administration existed. The establishment of the
Global HOPE Nursing program in 2018 led to the development of 3 o
mal education program and implementation of standardized nursin
procedures for PIVC care and safe chemotherapy administratiop, Thg
nursing program is coordinated in Malawi by a nurse trainer yho is 1
sponsible for educating nurses caring for children with cancer T: .
Global HOPE nursing director is responsible for overa| SUWWISI. e
nurses at all three childhood cancer centers and works wit, ¢ R
trainer to develop written nursing education materials and clin;
tice standards.

he nurse
ical prac-
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: ot submitted for boar
This project W‘;“‘c:‘ was part of @ clinical practice change Imcur.\tod
since PIVC assc;‘; ures for all PIVC care. Prior to lmplcmcnt.\llon
nto the standa I’"’“l‘:o ransparent dressings thatallowed propgy

of this practice ;mnl{lcc gite were avallable at the site. Veln visualjzag,
Sm"”:wn :;:nsmw {nsertion success Was notavallable at thesite
technology ;

pts were required toinserta PIVC o g,

a::m:: x;\:srs?::;‘:mf for PIVC care, chemotherapy ﬂdmims”(:
AL : on,
ton, Of &4 v‘ﬁmnll)i:gv::: practice change, the number of PIv( y.

gl m\pn for one week was documented for all patients, pojp
sertion ‘mm:scssmems were used on tWo separate occaslons ope
prevalence n‘ to provide an assessment prior to practice change, The
month;p:&.mavm“on in children receiving chemotherapy alloweq
fp: :ev:luaﬁon of the proportion of the population who had extravas;.
tion at two separate time points one month apart. Children who were
presentin the clinic or hospitalized on two §eparate days Wwere screenef
for extravasation. Evidence of extravasation was _obtamed by direct
observation of scarring at the past intravenous sites, parent history
of blistering, redness and skin breakdown folllowmg chemotherapy
administration, and documentation in the medical record. PIVC dress-
ings were assessed on hospitalized patients to determine if they were
placed in a similar manner by the nursing staff.

A 32-question written examination that includes 18 questions on
chemotherapy administration was used to assess pre and post nursing
knowledge. The written examination, part of the evaluation of the
Global HOPE nursing education program, was developed by the Global
HOPE Nursing Director with content validated by a group of pediatric
oncology experts.

Standardizing procedures and education

Standards for PIVC care were developed using published recommer-
dations for best practice based on existing evidence, clinical applicability
and economic impact (Table 1). It was extremely important to consider
.tht cost of PIVC care in Malawi where resources are limited. The work-
ing group led by the Society of Critical Care Medicine (0-Grady etk
2011) recommends the following for successful prevention of PIVC

Table 1
Nursing PRACTICE CHANGE EDUCATION PROGRAM CONTENT.
Topic Module description Evaluation
I’IV‘"(id lnoserr:non Module uses videos to Nurses complete a written
demonstrate the essentials of ~ exam and simulated checkof
proper line placement using  on PIVC insertion, flushing
peripheral catheters in connection to IV tubing and
childrep. Auniquely devised  dressing securement
PIV trainer is used to
demonstrate ply Insertion. The
use of the VeinViewer® is
presented with essential
aspects of proper |y
Phcefnem. Proper ply
dressing management is also
Chemotherapy g,::: Tsumd‘
PRl prov:‘d: Uses presentations o Nurses complete awrltt®?
an overview of exam and simulated chec”

specific agents used 1o treat
childhood cancer, their
mechanisms of action and
side-effects, Safe
administration of
€xlrayasating agents and a

Separate lecture o)
T [y

on administering at
chemotherapy including ¥
10 do when extrayasation
occurs

Alravasation |s Included —
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Fig. 1. Nurse using the RediStik PIVC trainer to practice catheter insertion.

infections: staff education and training careful selection of catheters and
insertion sites, hand hygiene and aseptic technique, skin preparation,
and standardization of the PIVC site dressing. PIVC insertion can be dif-
ficult in pediatric patients and when possible, vein visualization tech-
nology can increase the rate of insertion success (Cuper et al., 2013;
Demir & Inal, 2019; McNeely, Ream, Thrasher, Dziadkowiec, &
Callahan, 2018). The importance of the PIVC dressing and securement
is emphasized in numerous study findings (Hetzler, Wilson, Hill, &
Hollenback, 2011; Hugill, 2016; Kleidon et al., 2017; Kleidon,
Cattanach, Mihala, & Ullman, 2019; Watterson et al., 2018). Proper
PIVC dressings should protect the skin puncture site from microbial
entry, allow for visual inspection of catheter entry site, reduce motion
to prevent vascular injury, and maintain the catheter in a central posi-
tion within the vein. Flushing the PIVC with normal saline is one of
the most crucial factors in the prevention of malfunction and essential
component for PIVC care (Goossens, 2015). Nursing procedures for con-
tinued PIVC care are essential to prevent complications and include
flushing before and after medication administration, careful observation
of the site to ensure needle insertion visibility and changing the dressing
if it becomes loose or soiled. The PIVC is removed for any signs of phle-
bitis, leaking, or infiltration. All of these principles of PIVC care were in-
cluded in the standard procedures.

Fig. 2. VeinViewer® showing how veins are easily located.
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Fig. 3. Changes in PIVC attempts and extravasation rates after education and practice
change.

Nurses were educated on proper PIVC insertion following evidence-
based standard procedures on the principles of PIVC care established by
Global Hope Nursing. PIVC practice trainers and a VeinViewer® were
purchased (Christie Medical Holdings, 2020; Texas Children's Hospital,
2020). The RediStik PIVC trainer developed as a low-cost, realistic, dura-
ble and wearable simulation tool was used for PIVC insertion practice
(Texas Children’s Hospital, 2020). The Touch, Look and Compare (TLC)
method for assessing the PIVC site was taught (Tofani et al., 2012).
This method teaches the nurse how to touch the skin above the PIVC
to assess for warmth, look for signs of swelling and redness, and com-
pare the extremity site to the other arm. Skills videos developed to ac-
company the RediStik PIVC trainer and VeinViewer® were viewed by
all nurses (Figure 1,2, 3 and 4). Each nurse was formally checked off
on PIVC insertion, application of the dressing. insertion site assessment,
and proper chemotherapy administration to document competence in
these essential skills. Nurses completed a chemotherapy course as part
of their Global HOPE nursing education. Each nurse completed simu-
lated chemotherapy administration using the PIVC trainer including
what to do when extravasation occurs. Specific education content of
PIVC insertion and care, chemotherapy administration and extravasa-
tion precautions are found in Tables 1-3.

Findings

Pre-assessment data revealed PIVC insertion attempts documented
in 266 children seen in the clinic over one week ranged from 0 to >9
with 81% requiring more than 3 insertion attempts. A high incidence
of extravasation was found by a prevalence assessment completed on
patients seen in the clinic and hospital on one single day: 42% of 24

Average Test Score

Pre lest Post test

Fig. 4. Changes in chematherapy exam scores after education and practice change.
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Table 2
PIVC Insertion and Care Nursing Procedure Qutline.

Content

+ Gather the necessary supplies

 Wash hands

« Use appropriate personal protective equipment

« Qlean the site with alcohol or chlorhexidine solution.

- u:mmmwmmmhrmm
outward from the insertion site to approx. 2° to 4",

- hmu“‘mﬂ!hmshﬁsmfaﬂ-
jon. The key is providing enough friction to “scrub” the site.

« Allow the ing agent to dry thoroughly

« Do not touch the selected site after skin preparation.

~ Place tourniquet.

~ Hold skin taut. (This stabilizes the vein).

~ Grasp needle or catheter bevel up.

= Lightly palpate the vein.

Topic
Preparation for
Insertion

PIVC Insertion
Procedure

mm&mwummmmdmm
Advance needle successfully into vein

 Release tourniquet and remove stylet

~ Flush Gtheter

- u!m'thcm'hmwismmth:hbd
the cannula t the skin, 5o that the device is secure, but the

- Consider placing 2 small piece of cotton wool ball or gauze
underneath the hub of the Gnnula to prevent pressure

areas.

place the PIV insertion point ar the center of the dressing.

and lay it against the skin and over the catheter hub.

Squeeze the dressing around the catheter hub to secure it to

the adhesive and anchor the hub.

= Loop the IV exzension tubing into 2 U-shape that pomts up
through the tansparent occusive dressing.

- Remeve the second piece of diear tape and lay it across the
IV extension tubing. Secure the tape to the skin and ocdu-
wvisible through the transparent dressing.

- The msernion site should 2lways be visible for the furure
evaluation of patency.

= Document msertion site, date and time.

- Salme locked PIVC sites should be flushed before and after
medicanons.

= Check PIVC site mfirsing fluids every 2 h for phiebitis,
lezlang. mfection. mfiltration or extravasation using Touch,
Look and Compare Tool

« Tape and/or dressings should be changed immediately if
they become loose, soiled. or damp. Avoid overuse of tape.

= Remove PIVC if there is evidence of phiebitis, leaking,
mifection, nfilration or. i

» For PIVC removal. do not use scissors 1o ait tape.

* Remove dressings whilst bolding the cannula securely in
place (Do not use scissors).

» Hold 2 piece of dry sterile gauze over insertion site but do
not apply digital pressure until cannula removed,

= Apply pressure for at least 310 4 '-"'“‘“'anhzs
stopped. Elevate arm if bleeding persists.

» Apply fresh sterile gauze and secure with tape.

» Check needle to ensure catheter is complete and
undamaged.

PIVC Care

d)ﬂdrmhadwiiaudanmwmmcasﬁngdmwmob_
served on the hospitalized patients; no dressings showed needle inser.
tion visibility or uniform dressing placement.

A point prevalence assessment completed nine months later re.
vealed 4% of 23 children had evidence of extravasation, During this
same time period PIVC insertion attempts were documented over gne
week in 153 children and ranged from 0 to 5 with only 1% requirin
more than 3 insertion attempts. (Fig. 3). {4

Eight nurses completed education on PIVCinsertion and care a5 well
as chemotherapy administration as part of the Global HOPE nursing ed.
ucation program. The mean score on the pre-assessment written
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‘;:visamn Prevention Nursing procedure Outline.

Content

1 . tion of irritant and vesicant

e J g:sﬁc“r'iption of extravasation

+ Classes of drugs causing extravasation

+ Use the venous site most likely to last the full length of
the prescribed therapy, considering veins in the hang,
forearm, and upper arm below the axilla.

« Avoid the wrist, any site near a joint or in a limb wity
impaired circulation, and the antecubital area.

+ Do not administer chemotherapy distal to a recent ve;.

Extravasation
Prevention

puncture.

« New PIVCs should be used when administering vesicanty
and irritants via peripheral infusion.

« After inserting a catheter, check for blood flow and flush
with normal saline to check for signs of extravasation.

« Monitor the cannula insertion site during each infusion
and check regularly for symptoms of extravasation
(swelling, redness, pain, sluggish infusion, etc.).

« Observe for signs and symptoms of extravasation during
the infusion.

« Swelling around IV insertion site

« Fluid leaking at IV insertion site

« Lack of blood return (sometimes a patent IV will not have
a blood return; observe closely for the other signs during
infusion).

« Site cool to touch

« Skin may appear blanched

Extravasation
During Infusion

+ Use SLAPP for Inmediate Management (Herring, 2019)
S = stop the infusion

L = leave the needle

A = aspirate as much as possible

P = pull the needle

P = provider notification

ex_amination was 50/100 and upon completion of training nurses ob-
tained a 97/100 on the post-assessment (Fig. 4). All of the nurse
(100%) reported the RediStik PIVC trainer helpful - extremely helpf
in unprt?ving their PIVC insertion skills. Nurses recommended usiné
tlfgf\l;u?:d'-stik PIVC trainer to teach these skills to new nurses in e

Discussion

After implementing this nursin i Jess
TS g practice change, nurses report

:;t;nvpéts at PIVC insertion sticks in children compared to the num>
e :Tlem'.’ ts before the project. The decrease was dramatc
less then gy & the practice change, most PIVC insertions red!
i €€ attempts, This outcome is significant when considﬂ“’f
preiscr oot: of child(cn with cancer in Malawi, These are young -
L w‘;:’dhf'w, problems including malnutrition and
S »and PIVC insertion is often difficult due to poor ¥

Chemotherapy education increased understanding of the dsb‘:

mothe :
numsmu;pgr:.t?w“°".‘"d taught appropriate methods "
nurses were dum:"af}’m""x agent, During the education P&
and what g do 090 how to adinister an extravasating 387
Y1 an extravasation j suspected, The didactic and dmet'

me more cg
tration of chemt?tﬁg::; al[lj‘: comfortable with PIVC care and 370,
Project outcome i ¥ that can cause extrayasation, An IM

e
that nurses were empowered to becomé charé
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agents for quality PIVC care. Since implementation of PIVC practice
change, this has become the standard of care for all children receiving
chemotherapy for cancer. During orientation new nurses are trained
in PIVC care and chemotherapy administration and follow the standard-
ized procedures.

Application to practice

PIVC education plays an important role in all clinical settings, regard-
less of their location. The PIVC practice change project in Malawi led toa
decrease in number of PIVC insertion attempts since nurses were
equipped with skills on how to insert and care for PIVCs which was in-
tegrated in their daily patient care. New nurses are now frained during
orientation.

Conclusion

This project’s focus on proper chemotherapy administration through
the PIVC was extremely important for children with cancer; extravasa-
tion rates decreased. Appropriate chemotherapy administration
through a patent PIVC can impact success in treating childhood cancer.
Nurses equipped with knowledge and skills in PIVC insertion, care and
chemotherapy administration will impact cure of childhood cancer in
sub-Saharan Africa.
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