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Clinical Problem: PIVC failure

Occlusion

Inability to 
infuse through 

a previously 
functioning 

PIVC

Infiltration and 
extravasation

Leakage of a 
infusate into 
surrounding 

tissue 

Dislodgement

Partial or 
complete 

dislodgement of 
the PIVC out of 

the vein

Phlebitis

Irritation or 
inflammation 
of a vein wall

Infection

Local infection 
at the insertion 

site.

Catheter 
related      

blood stream 
infection

PIVC failure is reported to range  
from 33-69%

(Bausone-Gazda et al., 2010; Dillon et al., 2008; Rickard et al., 2012; Webster et al., 2008)



PIVC - BSI

Guidelines for the Prevention of 
Intravascular Catheter-Related 
Infections, 2011

Table 1. Catheters used for arterial and 
venous access

Catheter type Comments

Peripheral venous 

catheters
Phlebitis with prolonged use; rarely 

associated with bloodstream 

infection



PIVC - BSI

• 10 prospective studies

Paper N PRBSI % (95%CI) /1000 days

Maki, Mayo Clin

Proc 2006

10910 0.1% (0.1-0.2%) 0.5 (0.2-0.7)

• 37 prospective & retrospective studies

• *65,000 came from French national point prevalence report

Paper N P-BSI % /1000 days

Mermel, Clin

Infect Dis 2017

85063 0.18% 0.5

• Risk 1 in 1000 PIVCs

• Risk 1 in 550 PIVCs



PIVC  /  CLABSI

• 3 000 CVADs

• Rate - 2.5%

• Total cases - 75

Is that a peripheral line 
or a central line? 

I need to know if I can 
enter the bloodstream!

Does it matter? 
Jump on in! • 150 000 PIVCs

• Rate – 0.1%

• Total cases - 150



Study Aims and Methods

Study aim: 
To synthesize prospective studies for incidence of PIVC 
associated infections 

Study questions:
1. What is the incidence of PIVC-BSI?
2. Is there a rise by day of dwell?
3. What are the common clinical scenarios ?

Inclusion: 
1. AVATAR Studies
2. Prospective
3. Dwell time measured
4. Infection endpoints



DEFINITIONS

1. VASC Infection (local)

2. Primary BSI (PLABSI)

3. BSI-LCBI (PRBSI)

4. SAB*

*Staphylococcus aureus BSI (SAB):
• Australian Commission of Safety and 

Quality in Healthcare criteria, and
• Stuart’s criteria (Med J Aust, 2013)

Classified by blinded infectious diseases physician



Included Studies

✓12 studies
▪ 11 RCTs
▪ 1 Cohort

✓12,942 PIVCs 
(44, 080 PIVC days)

✓6 hospitals
▪ 4 regional
▪ 2 metro



FINDINGS

5 Primary BSIs

3 BSI-LCBI  
2 non BSI-

LCBI

1 SAB

4 Local 
VASC 

Infections 
S. aureus, GP 

Cocci, GP Bacilli, 
GN Bacilli



FINDINGS

Infection Cases (n=) Incidence /1000 device-
days

CVS-VASC (Local 
Infection)

4 0.03% 0.09

Primary BSI 
(PLABSI)

5 0.04% 0.11

- BSI-LCBI (PRBSI) 3 0.02% 0.07

- SAB 1 0.01% 0.02



Life Table of Primary BSIs by day of catheter dwell

Day N PLABSI Day-specific 

Risk (%)

95%CI

0-1 12942 0 0.00

1-2 11549 2 0.01 0.00-0.05

2-3 8258 0 0.00

3-4 4940 1 0.02 0.00-0.07

4-5 2560 0 0.00

5-6 1393 1 0.07 0.00-0.26

6-7 842 1 0.12 0.00-0.44

7-8 504 0 0.00

8-9 295 0 0.00

9-10 195 0 0.00

10-42 469 0 0.00



FINDINGS

Clinical Scenarios

Primary BSIs were associated with:

1. GIT surgery in patients with cancer 

2. suspected non-PIVC sources (not microbiologically proven) 

3. asymptomatic or mildly painful insertion sites 

4. symptomatic insertion sites post removal 

5. non-replacement due to difficult/unsuccessful reinsertions



CONCLUSIONS

• Complex patients most at risk

• Need better monitoring including post removal

• Need better insertions and less of them

• Each dwell day has BSI risk, but later days not worse than earlier

• About 3375 PLABSIs & 6250 CLABSIs occur p.a. in Australia

• Campaigns for BSI prevention – Improve device choice, insertion, 

care, monitoring, removal criteria
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