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REASONS FOR DEVICE FAILURE



Rickard et al Lancet 2012 (N=5907) PIV failure 34%

Simple 
Transparent



PIVC failure in the adult population: a systematic review (under review) Marsh N et al.

Systematic review of post-insertion failure

92 studies, 64 observational, 28 RCTs  - 75,433 participants

Overall failure 36%



Cost to Qhealth?
Tuffaha et al. Australian Health Rev 2018.

• ~2.75 million vascular access devices were 
used in public hospitals in Queensland in 2016 

• Total cost of AU$59.14 million p.a.

• Comprised total equipment cost of around 
AU$10.17 million and total labour cost of 
AU$48.85million



In a dream world: VAD dressing & securement 
device/s would….

Cover the wound

Hold VAD in place

Prevent micro-motion

Be antimicrobial

Be transparent

Be comfortable

Be easy to use

Be affordable

Prevent / contain oozeBreathe



The real world

* Wallis MC….Rickard CM. ICHE. 2014;35(1) 63-68. 
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Securement Device - examples



Cyanoacrylate tissue adhesive
“Skin Glue”





Paper tape??



www.cochrane.org

✓ 2015 Marsh et al
✓ 6 randomized controlled trials
✓ 1539 patients

4 Comparisons

1. Transparent PU Vs Gauze + Tape (2 studies)

2. Transparent PU Vs Sticking Plaster (1 study)

3. Bordered Transparent Vs Securement Device (1 study)

4. Bordered Transparent Vs Tape (1 study) 

Simple transparent may prevent 

dislodgement better than gauze (p=0.03)



1. Use sterile dressing

2. Use Gauze or Transparent

3. Use Gauze for diaphoresis,  

oozing or bleeding

4. Stabilize to preserve 

device, minimize 

movement, prevent 

dislodgement and failure

5. Stabilization must not 

impede assessment, 

circulation, of use of 

device
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The SAVE Trial

•Multi-centre, 4-arm parallel, superiority RCT 

•AUD$1 Million – National Health & Medical Research Council

• Recruitment March 2013-Sept 2014

• 1,708 patients randomized to 4 groups:
1. Simple polyurethane (Tegaderm 1624, 3M)
2. Bordered polyurethane (Tegaderm Advanced 1635, 3M)
3. Sutureless securement device (+SPU) (Statlock, Bard/GripLok, TIDI)
4. Tissue adhesive (+SPU) (Histoacryl Blue, B Braun/Tissueseal)



Marsh 2015 JAVA
Bugden 2016 

AJEM

Simple 
polyurethane 

(SPU)

Sutureless 
securement 

device

Bordered 
PU (BPU)

Tissue 
adhesive + 

SPU

85 Med/Surg 
patients

38% 22% 25% 14%

361 
Emergency pts

- 27% 17%

PIV Failure in Pilot Randomised Controlled Trials



Hypotheses

Compared to SPU controls, each of BPU, SSD or TA will:

•Reduce PIV failure by 10% (p<0.05; 90%power)

(Occlusion, Phlebitis, Dislodgement, Infection)

•Prolong PIV functional dwell time

• Improve cost-effectiveness

• Increase Patient and Nurse satisfaction



Inclusion Criteria
➢ >/18 yrs
➢ PIV expected >24 

hours
➢ Written informed 

consent

Exclusion Criteria
➢Non English speaking with no 

interpreter
➢Burned or diseased skin
➢Current skin tear/high risk of skin tears
➢Extreme diaphoresis
➢Previous allergy to study products



Data collection

At time of PIV insertion

• Patient & PVC information 

Daily PIV check

• Protocol adherence 

• Pain (0=no pain; 10= worst possible) 

• Redness (Nil, < 1 cm; 1-2.4cm; >2.5-4.9 cm; 
> 5cm)

• Palpable cord (Nil, >7.5cm, <7.5 cm) 

• Leakage (yes/no)

PIV removal

• Time insitu

• Inspect for phlebitis/skin 
complications

• Patient satisfaction 
(0=completely dissatisfied; 10 = 
completely satisfied)

• Clinician satisfaction (0 = 
completely dissatisfied; 10 = 
completely satisfied)

• Number of dressings used



Sample
• 1,708 patients (1,708 PIVs) studied

• 29,464 PIV hours studied

SPU BPU SSD TA

Male 60% 57% 55% 59%

Age 58y 58y 59y 58y

Medical 52% 51% 52% 49%

>3 comorbs 38% 36% 37% 36%

22G 73% 71% 71% 71%

Forearm 68% 71% 64% 72%

Dr inserted 5% 5% 5% 5%



Primary outcome: PIV Failure (ITT analysis)

SPU 

controls

N=422

BPU

N=429

SSD

N=427

TA

N=431

PIV Failure 43% 40% 41% 38%

p value 0.46 0.74 0.21

/100 days 15 15 14 13

p value 0.82 0.47 0.25



Median dwell:
SPU – 55 hours
BPU – 50 hours
SSD – 55 hours
TA   – 56 hours



Secondary outcomes
SPU 

controls

N=422

BPU

N=429

SSD

N=427

TA

N=431

Total

Phlebitis 27% 22%
P=0.33

26% 25% 25%

Occlusion 22% 19% 23% 16%
P=0.03

20%

Dislodged 10% 9% 9% 7%
P=0.07

9%



Additional securement added

SPU 

controls

N=422

BPU

N=429

SSD

N=427

TA

N=431

All

Yes 77% 61% 56% 71% 67%



Primary outcome: PIV Failure (PP analysis)

SPU 

controls

N=250

BPU

N=273

SSD

N=296

TA

N=281

PIV Failure 34% 35% 34% 26%

/100 days 18 20 16 13

p value 0.52 0.20 0.02



ONLY for use at insertion

ONLY apply 1-2 drops at 
insertion site and 1-2 drops 
under hub/wings

Instant
haemostasis



Secondary outcome: Confirmed Infections

SPU BPU SSD TA

Primary BSI 1 2 - -

PIV Local infection 1 - - -

Primary BSIs (0.18% PIVCs)

• Pseudomonas aeruginosa

• Enterobacter cloacae/Citrobacter braakii

• Enterobacter cloacae (matched tip culture)



Substudy - Microbial colonisation

SPU

N=56

BPU

N=52

SSD+SPU

N=59

TA+SPU

N=48

PIV >15 CFU 2% 2% - 4%

Skin >0 CFU 13% 19% 10% 19%

Both +ve 2% - - 4%



Adverse events

SPU BPU SSD+SPU TA+SPU

SAEs 1% 2% 1% 1%
Skin AEs 2% <1% 2% 4%



Nursing survey – Product performance (N=109)



Mean costs per patient
SPU

(N=422)

BPU

(N=423)

SSD+SPU

(N=425)

TA+SPU

(N=422)
SAEs $2.25 $6.11 $9.76 $17.78

p <0.0001 <0.0001 <0.0001

Current global use

• SPU 56%

• BPU 22%

• SD 5%

• TA=?

Alexandrou et al J Hosp Med 2018



Marsh, J Hosp
Med, 2017

1000 patients
BPU/1500 PIVCs

1. Non-sterile tape

2. Elastic tube bandage

3. Other securement

All significantly less: 

Occlusion (HR 0.4-0.5)

1. Non-sterile tape/other securement 

significantly less: 

Phlebitis (HR 0.5-0.6)

Dislodgement (HR 0.3-0.4)

Securement Matters



Integrated securement dressing
Marsh et al Trials 2018

119/1000 days

93/1000 days

IRR 0.78 (95% 

0.5-1.23, p=0.14)





Take homes

❖ Potential savings of $3.4-$13.7 billion/annum if SPU + tape used

❖ Adjunct use of tissue adhesive for high risk patients

❖ BUT failure will still be extremely high and unacceptable

❖ All tested products had poor durability 

❖ New products and bundles of products are urgently needed


