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PICC Complications
• Occlusion

- CVAD failure (38%)
- Treatment disruption

• Catheter related thrombosis (CRT)
- Mortality/PE absent or extremely low
- If asymptomatic of uncertain significance
- As risk factor for CRBSI

• Catheter-related bloodstream infections (CRBSI)
- Eccess mortality, lenght of admission and economic burden
- Targeting zero



PICC-CRT

Takashima CCM 2018

ADULTS IN ICU NO OF COMPLICATIONS PER 1000 CATHETER DAYS

• 0-3% in non oncological patiens
• 0-6% in oncological patients (> hematological disease)
• 0% risk of PE (Greene and Chopra2015)



PICC-CRBSI

Takashima CCM 2018

CDC 2011; Chopra Am J Med 2012; Takashima CCM 2018

• 1.0-7.71 per 1,000 catheter days (> cancer pts)

• 250,000/yr in the US

• Eccess mortality (12-36%) 

• Extralenght of admission (>4d ICU) 

• 32000$ per episode



Antimicrobial PICC 

•Antibiotic (Minociclyn/Rifampicin) 
impregnated PICC (Cook Spectrum Turbo-
Ject PICC)

•Antimicrobial impregnated PICC (Arrow PICC 
with Chloragard Technology)



Antimicrobial PICC 
MINOCYCLYNE/
RIFAMPICIN

CHLOREXIDINE

ACTIVITY Bacteriostatic or 
bactericidal

Bactericidal
Damaging cell wall

BACTERIA Gram pos; 
weak on Gram neg

Gram pos and Gram neg

FUNGI No, increased rate of 
candidemia

Yes

RESISTANCE Few studies: In vitro 
and in vivo

Few studies: In vitro



Cook Spectrum Turbo-Ject PICC
• Impregnation on internal and external surface

• Rifampin makes the color orange



Arrow PICC with Chloragard
Technology

oProtection against microbial colonization on the catheter 

surface*

oChlorhexidine diacetate is chemically bonded to both the 

internal and external catheter surface to provide a 

controlled release (catheter body, inner lumens, junction 

hub, extension lines and catheter hub)

oProtection for at least 30 days*
*Data provided by manufacturer



Arrow PICC with Chloragard
Technology

Initial
burst

*Data provided by manufacturer
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Background: Antimicrobial peripherally inserted central catheters (PICCs) may reduce the risk of central
line-associated bloodstream infection (CLABSI). However, data regarding e!cacy are limited. We aimed
to evaluate whether antimicrobial PICCs are associated with CLABSI reduction.
Methods: MEDLINE, EMBASE, CINHAL, and Web of Science were searched from inception to July 2016;
conference proceedings were searched to identify additional studies. Study selection and data extrac-
tion were performed independently by 2 authors.
Results: Of 597 citations identified, 8 studies involving 12,879 patients met eligibility criteria. Studies
included adult and pediatric patients from intensive care, long-term care, and general ward settings. The
incidence of CLABSI in patients with antimicrobial PICCs was 0.2% (95% confidence interval [CI], 0.0%-
0.5%), and the incidence among nonantimicrobial catheters was 5.3% (95% CI, 2.6%-8.8%). Compared with
noncoated PICCs, antimicrobial PICCs were associated with a significant reduction in CLABSI (relative risk
[RR], 0.29; 95% CI, 0.10-0.78). Statistical heterogeneity (I2, 71.6%; T2 = 1.07) was resolved by publication
type, with peer-reviewed articles showing greater reduction in CLABSI (RR, 0.21; 95% CI, 0.06-0.74). Twenty-
six patients (95% CI, 21-75) need to be treated with antimicrobial PICCs to prevent 1 CLABSI. Studies of
adults at greater baseline risk of CLABSI experienced greater reduction in CLABSI (RR, 0.20; P = .003).
Conclusions: Available evidence suggests that antimicrobial PICCs may reduce CLABSI, especially in high-
risk subgroups. Randomized trials are needed to assess e!cacy across patient populations.
© 2016 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier

Inc. All rights reserved.

INTRODUCTION

Use of peripherally inserted central catheters (PICCs) in hospi-
talized patients and patients requiring long-term venous access has
increased substantially during the past decade.1,2 When it comes to
central venous access, PICCs represent an advancement because they
are easier and safer to insert, durable, and cost-effective com-
pared with traditional central venous catheters (CVCs).3-5 Like
traditional CVCs, however, PICCs are associated with central line-
associated bloodstream infection (CLABSI).6-10 These infections are
problematic because they increase morbidity, cost, duration of hos-
pital stay, and mortality.11

In an effort to reduce CLABSI, strategies such as a checklist of best
practices during catheter insertion and alcohol-and-chlorhexidine
skin preparation have been introduced.12 The recognition that CLABSI
often occurs by migration of bacteria from the catheter entry site
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• Compared with non-coated PICCs, antimicrobial PICCs were associated 

with a significant reduction in CRBSI ([RR], 0.29; 95% CI, 0.10-0.78) 

• Twenty- six patients (95% CI, 21-75) need to be treated with 

antimicrobial PICCs to prevent 1 CRBSI 

• Studies of adults at greater baseline risk of CRBSI experienced greater 

reduction in CRBSI (RR, 0.20; P = .003) 



8 Studies

•1 RCT (Storey) showed no 
difference

•8 in-patients
•6 high risk patients 

(burn, trauma, critically ill)

Kramer 2016, AJIC

Minocyclin+Rifampin / Chlorehexidine



•Antibiotic PICCs vs non antibiotic PICCs

•5372 PICC

•Non-randomized, retrospective study design
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• The PICC CLABSI rate was 2.33%, 1.32%, and 0.55% for IR, ID, 
and VAT placement

(IR= interventional radiologist; ID= infectious disease; VAT= Vascular
Access Team)

• CLABSI: 1.39% Antibiotic PICC vs 0.26% Non Antibiotic PICC
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included adult and pediatric patients from intensive care, long-term care, and general ward settings. The
incidence of CLABSI in patients with antimicrobial PICCs was 0.2% (95% confidence interval [CI], 0.0%-
0.5%), and the incidence among nonantimicrobial catheters was 5.3% (95% CI, 2.6%-8.8%). Compared with
noncoated PICCs, antimicrobial PICCs were associated with a significant reduction in CLABSI (relative risk
[RR], 0.29; 95% CI, 0.10-0.78). Statistical heterogeneity (I2, 71.6%; T2 = 1.07) was resolved by publication
type, with peer-reviewed articles showing greater reduction in CLABSI (RR, 0.21; 95% CI, 0.06-0.74). Twenty-
six patients (95% CI, 21-75) need to be treated with antimicrobial PICCs to prevent 1 CLABSI. Studies of
adults at greater baseline risk of CLABSI experienced greater reduction in CLABSI (RR, 0.20; P = .003).
Conclusions: Available evidence suggests that antimicrobial PICCs may reduce CLABSI, especially in high-
risk subgroups. Randomized trials are needed to assess e!cacy across patient populations.
© 2016 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier

Inc. All rights reserved.

INTRODUCTION

Use of peripherally inserted central catheters (PICCs) in hospi-
talized patients and patients requiring long-term venous access has
increased substantially during the past decade.1,2 When it comes to
central venous access, PICCs represent an advancement because they
are easier and safer to insert, durable, and cost-effective com-
pared with traditional central venous catheters (CVCs).3-5 Like
traditional CVCs, however, PICCs are associated with central line-
associated bloodstream infection (CLABSI).6-10 These infections are
problematic because they increase morbidity, cost, duration of hos-
pital stay, and mortality.11

In an effort to reduce CLABSI, strategies such as a checklist of best
practices during catheter insertion and alcohol-and-chlorhexidine
skin preparation have been introduced.12 The recognition that CLABSI
often occurs by migration of bacteria from the catheter entry site
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Candida fungemias: 31.6% vs 18.8% among patients
with AIP catheters than in those with NAIP 
catheters; however, these differences were not
statistically significant. 



COST EFFECTIVENESS: 

Antimicrobial PICC 

NOT AVAILABLE



?• Real efficacy
• Duration of antimicrobial effect
• Resistances
• Risk of candidemia
• Cost- Effectiveness



Antithrombogenic PICC 

• Angiodynamics BioFlo® with Endexo Technology

• Arrow PICC with Chloragard® Technology



Angiodynamics BioFlo with 
Endexo Technology

• LMW fluoro-oligomeric additive that self-locates in the first few

nanometers of the surface of the material

• Not a catheter coating but incorporated into the PICC polyurethane

AT properties are present on the internal, external and cutting surfaces of the 

PICC.

• Inhibits platelet adhesion, suppresses the formation of protein

procoagulants and reduces thrombus formation.



Angiodynamics BioFlo with 
Endexo Technology

Kleidon, 2018 (RCT)

McDiarmid, 2017

Mursial, 2016

Hill, 2017

Pain, 2018

Simcock, 2018

CONFLICTING RESULTS



Kleidon T. J Hosp Med 2018

• Pilot RCT: PICC vs BioFlo® 

• 150 pediatrics pts (75 each)

• Primary outcomes: 

• Trial feasibility; 

• PICC failure (thrombosis, occlusion, infection, breakage or 

dislodgement) effect size estimates to allow sample size calculation

• Secondary outcomes: PICC complications during use 



Kleidon T. J Hosp Med 2018

A. Venous Thrombosis (BioFlo 3% vs standard 7%; n.s.)

B. PICC failure (BioFlo 11% vs Standard 22%; n.s)

- CRBSI,  occlusion, thrombosis, dislodgment, local site infection



In vivo (ovine model) studies have shown:

• a 61% reduction in thrombus accumulation on catheter surfaces 
after 30 days 
• In the presence of infection, a 92% reduction in thrombus 

accumulation on catheter surfaces after 30 days
• Reduction in intraluminal thrombotic occlusion as evidenced by 

51% less pressure to clear thrombus or flush

Arrow PICC with Chloragard
Technology

*Data provided by manufacturer



Sylvia JC. JVA 2018

Significant reduction in fibrin sheat development after 30 days 
in situ, in comparison to uncoated catheters (0.05 g vs 0.7 g)





COST EFFECTIVENESS: 

Antithrombogenic PICC 

NOT AVAILABLE



?• Real efficacy

• Duration of antithrombogenic effect

• Cost-effectiveness



•Current guidelines do not recommend routine use. 

•Before widespread adoption, rigorous clinical trials 
that further evaluate benefits, risks, and cost
implications are necessary. 

Kramer 2016, AJIC

Conclusion: Antimicrobial PICC 



Conclusion: Antithrombogenic PICC 

•Current guidelines do not recommend routine use

•Overall, the product and technology show promise 

•High quality, adequate statistically powered research

are warranted.
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