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IMPORTANCE Peripheral intravenous catheters (PIVCs) facilitate essential treatment. Failure
of these essential devices is frequent and new securement strategies may reduce failure and
improve patient outcomes.

OBJECTIVE To evaluate clinical effectiveness of novel PIVC securement technologies for
children to reduce catheter failure.

DESIGN, SETTING, AND PARTICIPANTS A 3-arm, parallel group, superiority randomized clinical
trial was conducted at 2 regional Australian hospitals from February 5, 2020, to January 14,
2022. Children aged 6 months to 8 years who were anticipated to require admission with a
PIVC for at least 24 hours of in hospital treatment were eligible. Data were analyzed from May
25,2022, to February 20, 2024.

INTERVENTIONS Participants were randomly allocated in a 1:1:1 ratio to standard care,
bordered polyurethane (Tegaderm [3M]), integrated securement dressing (SorbaView
SHIELD [Medline]), and integrated securement dressing with tissue adhesive (Secureport V).
One catheter was studied per patient.

MAIN OUTCOMES AND MEASURES Primary outcome was PIVC failure, defined as premature
cessation of PIVC function for any reason prior to completion of planned treatment.
Secondary outcomes were PIVC complications (any time dislodgement, occlusion, infiltration,
partial dislodgement, extravasation, device leaking, phlebitis, pain), PIVC longevity,
intervention acceptability (clinicians, participants, caregivers; 0-10 scale), and pain on
removal (participants and caregivers; O-10 scale relevant to age), adverse events, and health
care costs.

RESULTS A total of 383 patients (51% female; median age 36 [25th-75th percentiles, 22-72]
months) were randomized 134 to standard care, 118 to integrated securement dressing, and
131 to integrated securement dressing with tissue adhesive. PIVC failure was lowest in
integrated securement dressing with tissue adhesive (15 [12%]; adjusted hazard ratio [aHR],
0.47; 95% Cl, 0.26-0.84) compared with integrated securement dressing (24 [21%]; aHR,
0.78; 95% Cl, 0.47-1.28) and standard care (43 [34%]). Direct costs were significantly lower
for integrated securement dressing with tissue adhesive (median, Australian dollars [A$], 312
[A$1is equal to $0.65 US dollars]; IQR, A$302-A$380) and integrated securement dressing
(median, A$303; IQR, A$294-A%$465) compared with standard care (median, A$341; IQR,
A$297-A$592; P = .002) when considering the economic burden related to failure of
devices. PIVC longevity and intervention acceptability were similar across all groups.

CONCLUSIONS AND RELEVANCE In this study, PIVCs secured with integrated securement
dressings and tissue adhesive, in comparison with standard care, bordered polyurethane
dressings, were associated with significantly reduced PIVC failure, for children admitted to
hospital via the emergency department. Further research should focus on implementation in
inpatient units where prolonged dwell and reliable intravenous access is most needed.

TRIAL REGISTRATION Australian New Zealand Clinical Trials Registry Identifier:
ACTRN12619001026112
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eripheral intravenous catheter (PIVC) insertion is a com-

mon procedure in an emergency department (ED), im-

pacting around 70% of hospitalized patients."? De-
spite their widespread use, devices often fail (33% to 69%),
resulting in reinsertion and/or escalation of invasive devices
(eg, insertion of a central venous catheter).3”” Difficult inser-
tion can be defined as anatomy that results in multiple
insertion attempts or increased behavioral distress in the child
requiring additional staff support.® The burden of PIVC fail-
ureis, therefore, not only procedural and economical, but also
psychological with PIVC insertion reported by consumers as
being the leading cause of procedural pain and fear in
pediatrics.8 !

Securement and dressing products have a multifactorial
impact on the promotion of PIVC performance and reduction
of PIVC failure. External fixation reduces gross dislodgement—
which is especially problematic in pediatrics—and micro-
motioning, which may cause vessel trauma, presenting as in-
filtrations, extravasations, and phlebitis.!*!* Additionally, PIVC
dressings can provide a barrier to microbial colonization of the
insertion site.!*'> However, PIVC securements remain
unstandardized with the most recent Cochrane review
highlighting the absence of high-quality evidence for best prac-
tice securement.'®

Previous studies in adult and pediatric populations have
demonstrated novel securement products, such as tissue ad-
hesive (TA) and integrated securement dressings (ISD), to re-
duce PIVC failure risk.>!>!71° In a randomized clinical trial
(RCT) involving adults in EDs, TA effectively reduced PIVC fail-
ure at 48 hours from 27% to 17% (P = .02)'®; however, a larger
RCT (n = 1807) across adult hospitalized patients did not find
similar effectiveness.!® A pilot RCT in pediatrics showed fea-
sibility and acceptability of ISD and TA in general pediatric
settings.'® To our knowledge, to date, no studies have stud-
ied the clinical and cost-effectiveness of these interventions
alone or in combination in pediatrics.

Effect of Novel PIVC Securement for Children to Prevent Catheter Failure

Key Points

Question Do integrated securement dressings, with or without
tissue adhesive, reduce peripheral intravenous catheter (PIVC)
failure in comparison with conventional bordered polyurethane
dressings for children admitted via emergency departments?

Findings In this randomized clinical trial that included 383
children, PIVC failure was highest with traditional bordered
polyurethane dressings (43 of 134 [34%]) and lowest with
integrated securement dressing and tissue adhesive (15 of 131
[12%]).

Meaning PIVCs secured with integrated securement dressings
and tissue adhesive, in comparison with traditional bordered
polyurethane dressings, were found to significantly reduce PIVC
failure for children admitted to the hospital via the emergency
department.

Methods

Study Design

Amultisite, parallel, superiority, pragmatic, 3-arm RCT was un-
dertaken from February 5, 2020, to January 14, 2022, in 2 re-
gional EDs in Queensland, Australia (Logan and Ipswich hos-
pitals), that are staffed by pediatric and dual-trained clinicians.
The trial was approved by the Children’s Health Queensland
Hospital and Health Service Human Research Ethics Commit-
tee, Australia (HREC/19/QCHQ/45567). A published trial pro-
tocol is available in Supplement 2.2° The trial was conducted
in accordance with the Consolidated Standards of Reporting
Trials (CONSORT) reporting guidelines.?!

Participants
Children (aged 6 months to 8 years) who presented to the hos-
pitals’ EDs were eligible for inclusion if they were anticipated

Figure 1. CONSORT Diagram
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9 Did not receive allocation
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126 Received allocation
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Table 1. Participant and Device Characteristics

No. (%)
Total nonmissing Standard
Characteristic observations care ISD ISD and TA Total
Group size 383 134 (35) 118 (31) 131 (34) 383 (100)
Site
Logan Hospital 63 (47) 54 (46) 58 (44) 175 (46)
Ipswich Hospital 383 71 (53) 64 (54) 73 (56) 208 (54)
Patient characteristics
Age, median (25th-75th 383 36(21-72) 36(18-72) 36 (24-60) 36 (22-72)
percentiles), mo
Age group
6to 23 mo 37 (28) 37 (31) 29 (22) 103 (27)
2to4y 383 46 (34) 40 (34) 57 (44) 143 (37)
5to8y 51 (38) 41(35) 45 (34) 137 (36)
Australian First Nations 383 16 (12) 12 (10) 12 (9) 40 (10)
Sex
Female 70(52) 60 (51) 64 (49) 194 (51)
Male 382 64 (48) 58 (49) 67 (51) 189 (49)
Weight appearance
Excessive adipose 9(7) 9 (8) 9(7) 27 (7)
Moderate 369 63 (49) 58 (51) 65 (51) 186 (50)
Minimal 56 (44) 47 (41) 53 (42) 156 (42)
Skin type
Pale white 26 (20) 15 (13) 24 (19) 65 (18)
White 59 (46) 60 (52) 66 (52) 185 (50)
Light brown 369 21(17) 19 (17) 13 (10) 53 (14)
Moderate brown 16 (13) 16 (14) 20 (16) 52 (14)
Dark/deeply pigmented 5 (4) 5(4) 4(3) 14 (4)
Skin integrity
Good 115 (90) 105 (91) 124 (95) 344 (92)
Fair 374 9(7) 10 (9) 6(5) 25(7)
Poor 4(3) 1(1) 0(0) 5(1)
Reason for admission
Medical 102 (77) 79 (67) 92 (71) 273 (72)
Respiratory 10 (10) 8 (10) 11(12) 29 (11)
Gastrointestinal 12(12) 13 (16) 11(12) 36 (13)
General 80 (78) 58(73) 70 (76) 208 (76)
Surgical 381 31(23) 39(33) 38(29) 108 (28)
Orthopedic 14 (45) 16 (41) 19 (50) 49 (45)
Ear/nose/throat 3(10) 8(21) 4(11) 15 (14)
General 14 (45) 15(38) 15(39) 44 (41)
(continued)

to require a PIVC and admission to the hospital for more than
24 hours. Children were excluded if they had previously par-
ticipated in the study, had a current skin tear or were at high
risk due to overall skin integrity at the PIVC insertion site, had
a known allergy to study products, or had non-English-
speaking family/caregivers without interpreters.

Randomization and Blinding

A computer-generated randomization service (the Griffith
Randomization Service)?? was used to allocate patientsina1:1:1
ratio with randomly varied block sizes (3, 6, and 9) stratified
by the hospital. Once allocated, the interventions were not

jamapediatrics.com

masked in accordance with the pragmatic design of the trial
and visual presentation. However, members of the research
team, other than those based at the participating hospitals and
the data analyst, were blinded to group allocation until the
completion of the preliminary analyses.

Data Collection

Upon eligibility identification, the recruiting clinician dis-
cussed enrollment suitability with the PIVC inserter and man-
aging clinician, and subsequently, written informed consent
by caregivers and legal guardians was obtained. Data were col-
lected on a paper case report form by inserting staff and daily
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Table 1. Participant and Device Characteristics (continued)

No. (%)
Total
nonmissing Standard
Characteristic observations care ISD ISD and TA Total
Device characteristics
Difficult insertion 357 25 (20) 19(17) 22 (18) 66 (18)
Inserted by
Resident physician 23(18) 22 (20) 20 (16) 65 (18)
Registrar physician 63 (50) 61 (54) 70 (57) 194 (54)
Consultant physician 360 37 (30) 27 (24) 29 (24) 93 (26)
Nurse 2(2) 2(2) 4(3) 8(2)
Insertion attempts 361 1(1-2) 1(1-2) 1(1-2) 1(1-2)
Size, g
18/20 1(1) 1(1) 0(0) 2(1)
22 360 98 (80) 90 (80) 99 (80) 287 (80)
24 24.(20) 22 (19) 25 (20) 71 (20)
Device location
Cubital fossa 64 (51) 50 (46) 57 (47) 171 (48)
Hand 45 (36) 46 (42) 59 (49) 150 (42)
Foot 11 (9) 10 (9) 4(3) 25(7)
Wrist 355 403) 2(2) 0(0) 6(2)
Lower posterior forearm 0 (0) 1(1) 0 (0) 1(0)
Lower anterior forearm 1(1) 0(0) 0(0) 1(0)
Upper anterior forearm 0(0) 0(0) 1(1) 1(0)
Technology used
Landmark 120 (97) 107 (96) 119 (98) 346 (97)
Ultrasound 357 4(3) 2(2) 2(2) 8(2) Abbreviations: ISD, integrated
T 0(0) 2(2) 1) 3(1) securement dressing; TA, tissue

adhesive.

by bedside nurses until discharge. The research nurse manu-
ally entered these data into a dedicated Research Electronic
Data Capture database hosted by Griffith University. Descrip-
tive data collected were in accordance with minimum data-
set for vascular access studies.?® Post-PIVC removal, the site
was inspected for adverse events (defined as skin injuries upon
dressing removal).

Interventions

Prior to trial commencement, clinicians were provided with a
training session on securement dressing application for con-
sistency. Training was implemented as in-services and oppor-
tunistic roaming department education by research nurses to
ensure that all staff were aware of standard practice guide-
lines. Additionally, staff were trained in the study treatment
arms and correct application and research champions were
trained to be a resource and ensure consistency across every
shift that research nurses were not available. Photographic
guides with instruction sheets were prominently displayed to
enhance uniformity. Group education sessions and instruc-
tion sheets were developed to guide inpatient ward staff.

All other care, including PIVC insertion and manage-
ment, was in accordance with local guidelines modeled from
the Infusion Nurses Society Infusion Therapy Standards of
Practice to ensure the delivery of safe patient care.?*2> All in-
sertion and securement procedures were performed by medi-
cal officers (including physicians in training, attending phy-

JAMA Pediatrics Published online April 1,2024

sicians, and advanced physicians) or clinical nurses with
demonstrated competence in PIVC insertion and secure-
ment, in accordance with local hospital guidelines. Trainees
were supervised until deemed competent by an experienced
practitioner in undertaking these procedures independently.
As per local guidelines, 2 attempts were to be made per per-
son and then were escalated to a more experienced clinician.

Upon clinically indicated PIVC insertion, clinicians
applied either the standard care, ISD, or ISD with TA based
on treatment arm allocation. Standard care was a bordered
polyurethane dressing (Tegaderm [3M]). The ISD was
SorbaView SHIELD with sizes dependent on child (Nano
[SV118UDT-6], Micro [SV226UDT-6], or Peripheral [SV233UDT-6
(Medline)]). The ISD and TA arm had 1 drop of Secureport IV
(Adhezion Biomedical) at the PIVC skin site and 1 under the
PIVC hub 30 seconds prior to ISD dressing application. Fur-
ther training was provided periodically, including during
COVID-19 pandemic stressors, to ensure new starters and ro-
tating medical officers were updated on all aspects of the study
by the research nurses and champions. A case report form was
designed for the inserting staff to document the precise dress-
ing and devices applied to crossmatch and capture any incon-
sistent applications (Figure 1).

Outcome Measures
The primary outcome was PIVC failure, defined as premature

cessation of PIVC function for any reason prior to completion

jamapediatrics.com

© 2024 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by University of Toronto Libraries user on 04/10/2024


http://www.jamapediatrics.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2024.0167
Justin Morgenstern
Highlight

Justin Morgenstern
Highlight

Justin Morgenstern
Highlight

Justin Morgenstern
Highlight

Justin Morgenstern
Highlight


Effect of Novel PIVC Securement for Children to Prevent Catheter Failure

Original Investigation Research

Table 2. Peripheral Intravenous Catheter Outcomes

No. of

nonmissing

observa-
Characteristic tions Standard care ISD ISD and TA
Group size 363 126 (35) 112 (31) 125 (34)
Primary outcome failure 363 43 (34) 24 (21) 15(12)

Failure per device-day, IR (95% Cl) NA 0.22(0.16-0.29) 0.17 (0.12-0.26) 0.10 (0.06-0.16)
Ratio of failure, IR (95% CI) NA 1 [Reference] 0.80(0.47-1.35) 0.45 (0.23-0.84)
Longevity for secondary outcome
Total device hours 363 4787 3329 3671
Per inserted device, median (25th-75th 363 27.0(15.0-48.0) 23.9(9.3-43.7) 23.3(12.3-42.2)
percentiles)
Complications for secondary outcome, No. (%)
Any type 363 43 (34) 24 (21) 15(12)
Unintentional dislodgement 363 15(12) 11 (10) 1(1)
Occlusion 363 11(9) 2(2) 6 (5)
Infiltration 363 8 (6.) 4(4) 3(2)
Partial dislodgement 363 2(2) 2(2) 2(2)
Extravasation 363 4(3) 2(2) 0
Device leaking 363 2(2) 2(2) 0
Phlebitis 363 0 1(1) 2(2)
Too painful to tolerate 363 1(1) 0 1(1)
Intervention acceptability for secondary outcome, median (25th-75th percentiles)
Caregiver satisfaction (0-10)? 110 8 (6-10) 9 (6-10) 8 (5-10)
Staff overall satisfaction (0-10)? 136 9 (6-10) 9 (8-10) 8 (6-10)
Ease of removal (0-10)? 147 10 (8-10) 9 (5.5-10) 8 (4-9.5)
Secondary outcome pain (maximum during trial), median (25th-75th percentiles)
FLACC (0-10) 137 0(0-0) 0(0-0) 0(0-0)
Faces scale (0-10) 73 0 (0-0) 0 (0-0) 0 (0-0)
Numerical rating scale (0-10) 15 0 (0-0) 0(0-1) 0 (0-0)
Tenderness (maximum during trial), median (25th-75th percentiles)
FLACC (0-10) 126 1(1-1) 1(1-1) 1(1-1)
Faces scale (0-10) 66 0(0-2) 0(0-0) 0 (0-0)
Numerical rating scale (0-10) 16 0 (0-0) 4 (0-5) 0(0-2)
Count of adverse events (on any assessment)
Rash 3 2 4
’ : ¢ Aty Cry Conslaily sals 5,
Skin tear NA 0 0 1 integrated securement dressing; IR,
PFESEITE Sea 0 0 1 incidence rate; NA, not applicable;
Other skin reactions 6 4 3 TA. tisue adhesive.

20 = minimum; 10 = maximum.

of planned treatment during the entirety of the patient admis-
sion. The secondary outcomes were (1) PIVC complications (dis-
lodgement, occlusion, infiltration, infection, or phlebitis), (2)
PIVC longevity (captured as time in hours from PIVC inser-
tion to removal due to treatment completion or complica-
tion), (3) intervention acceptability for caregivers/parents (over-
all at removal, 0-10 numeric rating scale [NRS] of increasing
satisfaction), clinicians (separately overall and ease of
removal, 0-10 NRS of increasing satisfaction), and children
measured as pain (at PIVC removal, reported by parent/carer
or child using the Faces, Legs, Activity, Cry, and Consolability
score, the Faces tool, or the 0-10 NRS?%27), and (4) health care

jamapediatrics.com

costs (including utilization, products, and impacts of inter-
ventions, additional equipment, staff time, and failure-
associated resource utilization).

Sample Size

Assuming equal group sizes and 80% power to demonstrate
statistical superiority of the study interventions over stan-
dard care, with areduction in the primary outcome from 40%
(control) to 25% (intervention) and type I error of 5%
(2-sided), 152 study completions were required per group. For
an unconditional comparison of 3 proportions (40%, 26%, and
25%; allowing for more than 2 study arms), a total of 435 pa-
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Figure 2. Kaplan-Meier Curve of the Primary Outcome by Study Groups
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X-axis truncated at 8 days due to relatively low numbers at risk. ISD indicates
integrated securement device; TA, tissue adhesive

tients were required (using the ‘artbin’ command in Stata). The
trial ceased recruitment early on January 14, 2022, due to pan-
demic-associated funding, resourcing, and workforce restric-
tions, with the total sample size pragmatically reduced to 383
in consultation with the trial management team.

Statistical and Cost Analysis
Intention-to-treat and time-to-event analysis approaches were
used. Descriptive statistics were presented for baseline, treat-
ment, and outcome variables (including costs), as appropri-
ate for the distribution of values. Kaplan-Meier survival esti-
mates were calculated and graphed. The incidence rates of
failure by trial group were calculated along with the risk ra-
tios. The hazard ratio (HR) of failure was computed with Cox
regression. Selected covariables (treatment arm, hospital, age
category, sex, skin integrity, reason for admission, infection,
comorbidities, difficult insertion, successful insertion by, de-
vice gauge, device location, additional device immobiliza-
tions, and connections) were investigated using univariable Cox
regression analyses (1 model for each); the covariable was not
investigated further at P > .20 (likelihood ratio test). Covari-
ables with statistically significant pairwise correlation of 0.40
or less were not investigated in the same multivariable model
together. The shortlisted covariables were entered into a mul-
tivariable model; the final model was achieved using the
manual backward/forward method by removing/adding co-
variables at P < .05. The final multivariable model was tested
for the proportional-hazards assumption and goodness of fit
(using Cox-Snell residuals). Statistical significance of the treat-
ment effects tested with this multivariable Cox regression
model was declared at 2-sided P < .05. No interim analyses
were performed. No adjustment was made for multiple
comparisons; however, the Dunnett test for critical P value
(P < .03) for 2 hypotheses was considered for the interpreta-
tion of the results.?®2° Data were managed in Stata version 17
(StataCorp).

Cost-effectiveness was calculated from the hospital per-
spective. Direct costs to the hospital included labor and ma-
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terial costs for insertion and dressing changes and costs in-
curred by PIVC failure. Direct costs per unit prices are available
via eTable 1in Supplement 1. Times required to insert PIVCs
and apply dressings/securements were obtained by observ-
ing a subsample in each trial arm. Costs were analyzed with
bootstrapped t tests (1000 repetitions) and generalized linear
models (y family; log-link) with adjustments for covariates to
estimate the mean difference in costs per securement strat-
egy. Sensitivity analyses explored the change in results in dif-
ferent age groups, at increased product costs, and at varied
wage rates. The impact of the item with the highest cost (ul-
trasound guidance) was also assessed.

. |
Results

A total of 383 patients were recruited: 134 to standard care, 118
toISDintervention, and 134 to ISD and TA intervention (Figure 1).
A total of 402 participants were initially approached, of whom
13 declined to participate while 6 did not meet inclusion/
exclusion criteria (5 incorrect age, 1 not requiring PIVC for more
than 24 hours).

Baseline characteristics between treatment groups were
balanced (Table 1) with participants predominantly admitted
for medical reasons (72%) and with good skin integrity (92%).
PIVCs were most commonly inserted in the cubital fossa (48%)
orin dorsum of the hand (42%) using landmark insertion (97%).

Primary Outcome

PIVC failure was highest with standard care at 43 (34%) and ISD
and TA lowest at 15 (12%), with this trend mirrored for inci-
dence of failure per device-day. Additionally, with standard care
as reference, incidence rate ratio of failure was 0.80 (95% CI,
0.47-1.35) for ISD and 0.45 (95% CI, 0.23-0.84) for ISD and TA
(Table 2 and Figure 2). Overall, a 21% absolute reduction was seen
in PIVC failure rates between ISD and TA vs control, which was
predominantly seen from a reduction in unintentional dislodge-
ment (n =15 [12%] vs n = 1 [1%]).

Asdisplayed in eTable 2 in Supplement 1, the adjusted HRs
were, with standard care as reference, 0.78 (95% CI, 0.47-
1.28; P = .32) for ISD and 0.47 (95% CI, 0.26-0.84; P = .01) for
ISD and TA. In addition to the intervention, regardless of dress-
ing securements used, the adjusted HR for PIVC failure was also
reduced for older children (reference: 6-23 months; 0.34; 95%
CI, 0.19-0.61).

Secondary Outcomes

The PIVClongevity was comparable between groups. PIVC com-
plications were seen as unintentional dislodgement, occlusion,
infiltration, partial dislodgement, extravasation, device leak-
ing, phlebitis, and too painful to tolerate, and were comparable
across the groups (Table 2). Intervention acceptability was also
similar across populations, including caregiver satisfaction, staff
overall satisfaction, and ease of removal, with minimal pain and
tenderness across the treatment groups. Direct costs of PIVC in-
sertion and dressing changes were nonsignificantly lower with
standard care and ISD (median, Australian dollars [A$]303 [A$1
is equal to $0.65 US dollars]; IQR, A$290-A$330 and median,
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Table 3. Cost Outcomes Per Participant

ISD and TA

Category Standard care ISD
Original insertion and dressing changes, A$
Product cost
Median (IQR) 224 (219-230) 228(223-231)
Mean (SD) 233 (30) 232(17)
Labor cost
Median (IQR) 85 (71-94) 71 (71-94)
Mean (SD) 93 (37) 89 (39)

Overall cost
Median (IQR)
Mean (SD)

303 (290-330)
326 (62)

300 (292-318)
320(52)

237 (232-241)
244 (24)

71(71-94)
91 (42)

310(302-330)
335(62)

Original insertion, dressing changes, and failure®
Overall cost

Median (IQR), A$ 341 (297-592)

Mean (SD), A$ 429 (157) 385 (134)
P value (bootstrapped t test) 1 [Reference] .02
P value (bootstrapped t test) 1 [Reference] NA

303 (294-465)

Abbreviations: A$, Australian dollar
[A$1is equal to $0.65 US dollars]; ISD,

312 (302-380) h )
integrated securement device; NA,

371 (126) not applicable; TA, tissue adhesive.
NA 2 Includes the median overall cost of
002 insertion in the standard care group

(A$301.87; no dressing changes).

A$300;I0R, A$292-A$318, respectively), compared with ISD and
TA (median, A$310; IQR, A$302-A$330). However, total direct
costs, including the economic burden related to failure of de-
vices, were lower for ISD and TA (median, A$312; IQR, A$302-
A$380) and ISD (median $303, IQR, A$294-A$465) compared
with standard care (median, A$341;IQR, A$297-A$592; P < .002)
(Table 3; eTable 3, eFigure in Supplement 1).

|
Discussion

To our knowledge, this is the first RCT to demonstrate reduced
PIVC failure when secured with ISD and TA in pediatrics. The
overall impact extends past EDs, warranting the initial in-
creased investment of a new product that comes with the knowl-
edge of less overall hospital costs, and more importantly, patient-
focused outcomes of reduced pain and anxiety as a primary
outcome with the decreased subsequent need of replacement
devices. This trial was approached pragmatically, and the re-
sults reflect real-world effectiveness in a stressed, busy clinical
environment.

The PIVC failure rate in the control group (34%) aligns with
both adult and pediatric literature (28% to 38%).%:15:18:19,30-36
Compared with previous studies demonstrating infiltration to
be the leading cause of device failure, we found unintentional
dislodgement and occlusion were responsible for most failures
in the control group.'>° This finding was mirrored in an adult
RCT in the ED, suggesting environmental dynamics, such as in-
creased PIVC longevity from tissue adhesive reduced uninten-
tional dislodgement, may reduce the ability for infection/
phlebitis to develop.'8-3”

When comparing our standard care and both ISD groups, the
up to 21% absolute reduction in PIVC failure rates was predomi-
nantly due to reductions in unintentional dislodgement and oc-
clusion. Given the increased tensile pull-out strength of the ISD,
this finding supports use of additional securement, such as TA,

jamapediatrics.com

might prevent dislodgement and occlusion in more active pe-
diatric patients.'>® This is consistent with the finding of Bugden
et al,'® who found TA also reduced dislodgement in an ED set-
ting. However, occlusion was the leading cause of PIVC failure
when implementing the ISD and TA group, which differs from
the adult study. This could be attributed to pediatric nuances,
such as unpredictable movements, age, and understanding. De-
vice leakage was lower in ISD and TA (0%) compared with stan-
dard care (35%) and ISD (46%). The application of TA to the in-
sertion site may reduce leakage by providing a seal, minimizing
micro-motions of the catheter within the vessel.'® High rates of
extravasation/infiltration complications in pediatrics have been
attributed to difficulties with pain assessment in preverbal in-
fants and securement methods that obfuscate the insertion site.>°

Also potentially affecting generalizability are the high lev-
els of good skin integrity, with fair and poor representing only
8% of the cohort. Skin with poorer integrity may become more
susceptible to skin complications, such as tearing, when ex-
posed to securement devices with greater tensile strength;
however, with our unadjusted hazard ratio for fair/poor skin
integrity at 0.79, this effect was not profoundly seen in our
cohort.>® Nonetheless, our complication rates are in consen-
sus with international literature.

Limitations

Impacts of COVID-19 to participant recruitment were multi-
faceted. Local reductions in pediatric ED presentations
(14%) and concurrent lowering of admission rates for pedi-
atric patients necessitated an extended recruitment time to
allow adequate participants. COVID-19 exacerbated high
staff turnover rates in ED, and due to the extensive recruit-
ment period, the involvement and continuity of ED clini-
cians was impacted. Continuous re-education, onboarding
of nursing representatives, and revisions to distribution of
study information potentially impacted participant recruit-
ment negatively due to increased workload burden on local
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staff employed by the study. In addition to this, government
mandated lockdowns restricted study staff movements

Effect of Novel PIVC Securement for Children to Prevent Catheter Failure

Conclusions

between the 2 sites, preventing project leads from complet-

ing scheduled frequency of training.

While we tried to maximize recruitment through training
of research champions for this project, we could not guaran-
tee that staff trained in recruitment were present on every shift,
which may have had a potential impact on capturing recruit-
ment. Lastly, the study was not designed to look at the im-
pact of failures related to the use of PIVCs, such as medica-
tion and fluid management, which could be further explored

(eTable 4 in Supplement 1).
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