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Abstract

Peripherally inserted central catheter (PICC) lines are commonly used 
by clinicians in daily practice. This strategy has been established the 
latest years as a common approach in many clinical conditions. Apart 
from their usefulness, PICC use is related to some complications. Aim 
of this review is to summarize all relevant publications regarding the 
PICC-related infection, as sepsis remains a high mortality syndrome. 
We conducted a PubMed search to identify all relevant publications re-
ferring to infective complications after insertion and use of PICC lines 
in hospitalized adult patients. A great number of publications suggest 
that PICC lines are widely used in the management of patients. The use 
of peripheral inserted central lines is related with a few complications, 
including bloodstream infections. Existing data mainly support their 
use in specific clinical conditions because of the low infectious rates. 
Some conflicting data also exist regarding PICC use, due to an unclear 
benefit from their use compared to other commonly used strategies. 
Although a number of complications, including bloodstream infections 
are related with insertion of PICC lines, their use has a promising role 
and can be used when indicated in a wide variety of clinical conditions, 
especially in specific categories of patients and prolonged periods.
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Introduction

Catheterization of central veins constitutes one of the most 

common procedures in daily clinical practice either for moni-
toring of central venous pressures or for administration of 
fluids, medications, chemotherapy and parenteral nutrition 
for prolonged period. Peripherally inserted central catheters 
(PICCs) are a worldwide used central intravenous (IV) access 
device, which has replaced partially central inserted lines as 
part of daily clinical practice especially in cases with concrete 
indications [1-3]. A number of complications are related to the 
use of PICC lines. These include redness at insertion site or 
discomfort, also some restriction in daily activities and diffi-
culties with flushing or operating the device. However, severe 
complications can also develop such as life-threatening blood-
stream infection and deep vein thrombosis. Sepsis remains a 
major problem worldwide with high morbidity and mortality 
rates and the presence of a PICC line device has been shown 
to contribute to increased rates of related bloodstream infec-
tions. Herein, we present a report regarding the influence of 
sepsis due to the use of PICCs. A review of the literature was 
conducted for that purpose.

Literature Search

We conducted a PubMed search on December 2018 using the 
terms “peripheral inserted central catheters and infections” 
as “Title/Abstract” or as “MeSH terms”. The structure of the 
search in the “Search details” window of the PubMed web-
site was “peripheral” (All Fields) AND “inserted” (All Fields) 
AND “central” (All Fields)) AND (“catheters” (MeSH terms) 
OR “catheters” (All Fields) OR “catheter” (All Fields)) AND 
(“infection” (MeSH Terms) OR “infection” (All Fields) OR 
“infections” (All Fields)). Only articles referring to adult hu-
mans were enrolled in this review. Bibliographies of the ex-
tracted manuscripts were further searched for additional rel-
evant publications. We enrolled studies that referred only to 
hospitalized patients, either in intensive care unit (ICU) setting 
or general hospital ward. PubMed search revealed finally 378 
publications. In this review we enrolled studies which were 
focused only to infections related to the insertion and use of 
PICC lines in hospitalized patients. We excluded all publica-
tions who referred to neonates and children, and the ones who 
referred to any mechanical complications or related to quality 
of life in the out-of-hospital setting. Case reports and publica-
tions written in language other than English were excluded. 
Finally, 40 studies were found eligible for inclusion in this re-
view, as shown in Figure 1.

Manuscript submitted January 16, 2019, accepted February 18, 2019

aInternal Medicine Department, University of Patras, University Hospital of 
Patras, Greece
bIntensive Care Unit, University Hospital of Patras, Greece
cEmergency Department, University Hospital of Patras, Greece
dIntensive Care Department, Brugmann University Hospital, Brussels, Bel-
gium
eDepartment of Infectious Diseases, University of Patras, Greece, University 
Hospital of Patras, Greece
fCorresponding Author: Dimitrios Velissaris, Internal Medicine Department, 
University of Patras, University Hospital of Patras, Greece. 
Email: dvelissaris@upatras.gr

doi: https://doi.org/10.14740/jocmr3757



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org238

Infections From PICC Lines J Clin Med Res. 2019;11(4):237-246

Literature Retrieved

A retrospective study from a single center in Brazil analyzed 
1,057 medical records. A total of 720 PICCs were inserted at 
this Institute of Orthopedics and Traumatology over a 10-years 
period. No cases of PICC line infections were documented af-
ter culture of samples from catheter tips and peripheral blood. 
The authors concluded that this low infectious rate was prob-
ably associated with the less severe clinical condition of ortho-
pedic patients and maybe the use of smaller caliber PICC with 
a single lumen [4].

A multi-center retrospective study from Korean Hospitals 
published in 2018, aimed to evaluate the impact of subcuta-
neous tunneling on PICC placement in terms of central line-
associated bloodstream infections (CLABSIs). The results of 
the study showed a reduction rate of CLABSI related to a sub-
cutaneous tunneling approach for PICC placement. Other risk 
factors (age, gender, comorbidity, PICC duration, hospital and 
ICU stay) showed no significant correlations with CLABSI 
[5].

A retrospective study by Kagan et al, also in 2018, when 
assessing the risk factors for CLABSI, by comparing the an-
timicrobial-impregnated peripherally (AIP) central catheters 
versus the non-antimicrobial-impregnated (NAIP) catheters, 
found that CLABSIs were higher among patients receiving 
NAIP catheters. The authors concluded that higher risk for 
CLABSI was associated with placement of a tunneled catheter, 
AIDS patients, leukemia, and if the indication for PICC place-
ment was chemotherapy [6].

A retrospective study by Stewart enrolled 357 patients 
with Staphylococcus aureus bacteremia (SAB) compared 
safety of early vs. late PICC line insertion. The insertion was 
defined as early when the catheter was inserted within 48 h 
after a positive blood culture. There were not any significant 
differences between the early and late PICC insertion groups 
regarding mortality, duration of bacteremia and relapsed SAB. 
No confirmed PICC infections were identified in either group. 
They concluded that early PICC line insertion in SAB appears 

to be safe [7].
Using data from the Michigan Hospital Medicine Safety 

consortium, a study was conducted enrolling patients that ex-
perienced PICC-CLABSI. Of 23,088 patients who received 
PICCs during the study period (January 2013 to October 2016), 
1.1% developed CLABSI. Significant risk factors associated 
with PICC-CLABSI included hematological cancer, CLABSI 
within 3 months of PICC insertion, multi-lumen PICC, solid 
cancers with ongoing chemotherapy, total parenteral nutrition 
applied through the PICC, and presence of another central 
venous catheter (CVC) at the time of PICC placement. The 
Michigan PICC-CLABSI (MPC) score was significantly asso-
ciated with risk of CLABSI (P < 0.0001). The study concluded 
that the MPC score offers a novel way to inform decisions re-
garding PICC use, surveillance of high-risk cohorts, and utility 
of blood cultures when PICC-CLABSI is suspected [8].

A retrospective review of all PICCs placed in the ICU set-
ting at an institution during a period of 1 year was evaluated by 
Martyak et al. Two groups of patients were studied: those with 
the PICCs placed at the bedside in the ICU and those placed by 
interventional radiology in non-ICU patients. Results showed 
that PICC lines placed at the bedside in the ICU setting were 
associated with higher complication rates, particularly infec-
tive, than those placed by interventional radiology in the non-
ICU setting. Based on these results, the authors concluded 
that routine placement of PICC lines in the ICU setting needs 
reevaluation [9].

Prospectively data from an academic tertiary center in 
Switzerland were collected in a surveillance study evaluating 
both infectious and noninfectious outcomes. A total of 135 
PICCs were inserted in 124 mainly oncology patients. The 
overall rate of complications was 4.5 per 1000 catheter-days. 
Of great importance was the successful introduction of PICCs 
in the academic hospital, by implementing a systematic sur-
veillance program for complications. Both infectious and non-
infectious complications were rare [10].

A publication in 2017 referred to the safety and efficacy of 
a novel non-antibiotic catheter lock solution for the prevention 
of CLABSI. The solution was consisted of 15 or 30 µg/mL of 

Figure 1. Literature search method.
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nitroglycerin combined to 4% sodium citrate and 22% ethanol. 
Sixty patients with hematologic malignancies with PICC were 
enrolled in order to receive the study lock solution. Each lu-
men of the PICC was locked for at least 2 h once daily prior 
being flushed. Results of the study showed that prophylaxis is 
safe, well tolerated and may prevent CLABSI [11].

The incidence of complications in pregnant and postpar-
tum patients after PICC insertion was reported in a retrospec-
tive case series. Totally 112 patients were enrolled in the study 
and infection rate was 3.6%. In total, the complication rates in 
this population were similar to that in non-pregnant population 
[12].

A prospective, multi-center, cohort study of cancer pa-
tients with PICC insertion published in 2017 enrolled 477 for a 
total of 50,841 catheter days. Seventeen percent of the patients 
developed PICC-line complications and CLABSI was reported 
in 1.3% of them. In regard to other factors, patients with body 
mass index (BMI) greater than 25 were more likely to have 
PICC complications [13].

The feasibility and safety of PICC for use in acute my-
eloid leukemia patients was recorded in 89 patients. The PICC 
increased the quality of life in these patients during chemo-
therapy period. Bacteremia in patients with PICCs was com-
parable to that of other IV lines, suggesting the usefulness of 
the PICCs [14].

Xu et al compared the use of PICCs with midline (MC) 
peripheral catheters. In a retrospective study, a total of 206 
PICCs and 200 MCs were inserted in 367 patients, and the 
results showed that MCs were associated with a higher risk 
of non-life-threatening complications versus PICCs, which 
showed fewer but more serious complications, including bac-
teremia [15].

Quality and cost measurements for 200 PICCs post-insti-
tution of a mandatory electronic communication tool (MECT), 
based on clinical practice guidelines were compared with 
200 PICCs 12 months prior. Among other results, significant 
outcomes included a decrease rate in central-line associated 
bloodstream infection after application of MECT [16].

The impact of chlorhexidine (CHG)-impregnated versus 
non-CHG PICCs on risk of CLABSI was evaluated in the 
study by Storey in 2016. After analyzing data from 167 pa-
tients, it was shown that no significant difference was noted in 
the development of CLABSI in the two groups of patients [17].

Results from a retrospective review of prospectively col-
lected data after the creation of a dedicated surgical PICC team 
who aimed to reduce the complications of PICCs placement 
were published in 2016. For the period between 2000 and 2013, 
35,651 PICC placements were requested, but 24,638 (69.1%) 
were finally approved. Ninety-five percent of the PICCs were 
placed at the bedside within 1 day of approval. Bloodstream 
infections occurred in 5.9% of cases. It was showed that the 
implementation of a surgeon-led PICC team had a significant 
impact on the placement rate, reducing complications [18].

A prospective study from Bertoglio investigated the com-
plications of the PICC insertion in oncology patients when re-
ceiving chemotherapy. PICC was considered a safe approach 
in the 291 enrolled patients, as among other complications 
with low incidence, CLABSI had a rate of 0.95 per 1,000 cath-
eter days [19].

A retrospective cohort study based on data in an adult 
medical ICU at Mayo Rochester of 200 PICCs (dual/triple lu-
men) and 200 centrally inserted central catheter CICCs (triple/
quadruple lumen) was conducted to compare the complica-
tions of both groups. Complications such as thrombosis and 
infections were uncommon following PICC and CICC inser-
tion, with no significant difference in complication rates [20].

A retrospective, single center cohort analysis of oncology 
patients aimed to compare the incidence of thrombosis and 
infections in two groups who had either peripherally-inserted 
(PICCs) or long-term skin tunneled catheters (LTSTCs). In re-
gard to infection, incidence rate was higher in the PICC group 
[21].

A retrospective observational study published in 2015, 
aimed to assess patients with CLABSI in the non-ICU setting. 
Over a 2-year period, 113 CLABSIs were recorded in 104 pa-
tients, with an infection rate of 0.35/1,000 patient days. The 
study concluded that in non-ICU patients CLABSI incidence 
was higher in patients with neutropenia, hematologic malig-
nancy, and PICC lines [22].

In 2015 a systematic review of prospective and retrospec-
tive studies in the English language for the period January 
2000 to October 2013 was published aiming to identify the 
post-insertion PICC complication rates in adults. The study 
was especially focused in the complications difference be-
tween silicone and polyurethane lines. Overall, PICC compli-
cation rates ranged from 8-50%. Both types of PICCs exhibit 
nearly identical post-insertion compilation rates. Oncology pa-
tients experienced increased post-insertion complications [23].

Austin et al conducted a study aiming to compare PICC-
associated complication rates in both the critical care and burn 
unit. This retrospective cohort review referred to 53 patients 
with a total of 73 PICC lines in a regional burn unit for a 
5-years period. PICC line-associated complication rates in-
cluding infections were similar to those published in the criti-
cal care literature. The authors concluded that PICC lines can 
be a useful tool for the treatment of burn patient, but their use 
are related to significant and potentially fatal risks [24].

An observational study referring to CVC lines insertion 
in 55 patients with solid tumors for required IV chemotherapy 
was performed. Data were recorded from patients with tun-
neled cuffed silicone catheters, PICC lines and central venous 
ports, aiming to compare the complication and infectious rates. 
The results showed that central venous ports and PICC lines in 
this case series of oncology patients had lower line infection 
rates than tunneled catheters [25].

A retrospective review was performed in patients with 
a PICC admitted to a regional burn center in US from 2006 
to 2008. Fifty-six patients received a PICC line and eight de-
veloped a PICC infection with an overall rate of 11.7/1,000 
catheter days. Patients with severe burn injury, long hospital 
stay, and delayed PICC placement during hospitalization had a 
higher risk of developing PICC infection [26].

Significant reduction in PICC-related infections and 
thrombosis were reported as a result of a program implementa-
tion in a university center in Canada. This program was based 
on the evaluation of the necessity of the number of lumen of 
PICC line (two lumens vs. one) and the inappropriate cath-
eter care on the wards. Finally minimum number of lumens 
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reduces complications and costs [27].
A meta-analysis by Chopra et al in 2013 was designed to 

compare the risk of CLABSI between PICCs and CVCs. After 
extracting relevant publications from medical databases, 23 
studies involving 57,250 patients met the eligibility criteria. 
Pooled meta-analyses of the studies showed that PICC-related 
CLABSI occurred as frequently as CLABSI from CVCs. It 
was finally concluded that although PICCs are associated with 
a lower risk of CLABSI than CVCs in outpatients, hospital-
ized patients may be just as likely to experience CLABSI with 
PICCs as with CVCs [28].

A prospective study published in 2013, was based on data 
from 267 PICCs inserted in 222 patients for several reasons in 
interventional radiology. Results showed 20 infectious compli-
cations (10%), which led to removal of the PICC. The authors 
mentioned the usefulness of this alternative to central lines, 
also the fact that complications rate was high [29].

A retrospective cohort study from a large referral hospital 
in San Francisco aimed to assess the relation between CLABSI 
or venous thrombus (VT) and PICC adjustment due to tip mal-
position. Fifty-seven CLABSIs were identified in the studied 
population. Immunosuppression and three PICC lumens were 
associated with increased risk of CLABSIs; also power-inject-
able PICCs were associated with increased risk of CLABSI 
and VT formation. Post-placement adjustment of PICCs was 
not associated with increased risk of CLABSI or VT [30].

A retrospective study by Armstrong examined the impact 
of antibiotic impregnated PICCs on the bacteremia rate in a 
regional burn center. Nineteen patients were enrolled over a 
2-year period and it was concluded that bacteremia rate for the 
study group was 0% compared to a 50% rate of the retrospec-
tive control group [31].

A review published in 2012 investigated the incidence of 
central and peripheral venous catheter-related bloodstream in-
fections in critically ill surgical patient. The study retrieved 
eight articles published in the period from 1999 to 2011. Due 
to the diverse definitions for the diagnosis of central and pe-
ripheral venous bloodstream infection (BSI) along with the 
vastly different sample size and extremely small PICC popula-
tion size at that time, no safe conclusions could be drawn [32].

A review article regarding the reduction of bloodstream 
infections during catheter insertion was published in 2012 
by Petree. Except sterilization of the area of PICC insertion, 
needleless connectors, positive-pressure valves, and proper se-
curement with self-adhesive anchoring devices were found to 
be more effective [33].

The rate of the of PICC-associated bloodstream infections 
was reported in a prospective cohort study from a hospital in 
Saudi Arabia. Ninety-two PICC lines were inserted with a total 
of 3,336 device-days. The overall BSI rate was 4.5/1000 PICC 
days. This study suggested that underlying conditions and in-
dications for the PICC line use may play an important role in 
the BSI occurrence [34].

A prospective cohort study which assessed the CVC 
bloodstream infections in cancer patients compared to other 
approaches including PICCs, concluded that PICCs had a 
lower infection rate. This study provided further support for 
the use of PICC line in hematology-oncology population [35].

A retrospective review was performed for all chronic he-

modialysis catheter placements and exchanges at a large uni-
versity hospital for a 5-year period. Results showed that 20.5% 
of patients had a history of PICC placement, and these patients 
were more likely to have catheter-related infections compared 
to patients without a history of PICC placement [36].

In a non-randomized study referring to surgical ICU pa-
tients with a prolonged stay, PICC was associated with fewer 
related infections, although CVCs were in place longer than 
PICCs. The infection rate was 6.0/1,000 catheter-days for 
CVCs and 2.2/1,000 for PICC lines [37].

A review study by Fearonce et al aimed to compare the 
use and safety of PICCs vs. CVCs in burn patients who were 
treated in a single US center who received one or more PICCs 
during a 2-year period. PICCs seem to be more effective and 
safer as bloodstream infectious rate for PICCs was 0 per 1,000 
line-days, whereas for CVCs it was 6.6 per 1,000 line-days 
[38].

A prospective study sought to assess patients with CVCs 
in the non-ICUs setting and those with PICCs hospital-wide. 
Results showed that CLABSI had a rate of 2.4 per 1,000 cathe-
ter-days and for the PICCs the rate was 2.3 per 1,000 catheter-
days. Also, median time to infection onset was significantly 
longer in patients with a PICC (23 vs. 13 days; P = 0.03). This 
longer period suggest PICCs as a safer approach for prolonged 
IV access [39].

Prospectively collected data regarding complications after 
insertion of PICCs in oncology patients after implementation 
of a new placement strategy were reported in the study by Yap 
et al in 2006. The complication rate including PICC-related in-
fections was significantly lower when compared to data before 
the introduction of the new strategy [40].

A total of 177 patients were enrolled in a study, aimed to 
determine any significant differences between the PICCs in 
relation to the CVC and the peripheral venous access device 
in respect of the length of stay, incidence of phlebitis and pos-
sible removal due to infection. No significant differences were 
found and the authors concluded that PICCs could be used as 
an effective alternative [41].

A prospective study by Cowl in 2000 enrolled 102 pa-
tients who were receiving total parenteral nutrition (TPN) and 
compared the complication rates for PICCs and central line 
insertion. In regard to infection, the overall infection rate was 
4.9/1,000 catheter-days and was similar for each catheter type. 
PICC lines were associated with higher rates of thrombophle-
bitis [42].

Prospectively collected data from a single institution in 
Canada were collected for a 10-year period for patients who 
received parenteral nutrition. The study was published in 1999 
and results showed that PICCs mostly replaced central cath-
eters and their use was not associated with an increased inci-
dence of sepsis [43].

All above are summarized in Table 1 [4-43].

Discussion

Several medical conditions of various etiologies require the 
use of a central catheter. PICCs are an established and safe al-
ternative to CVCs inserted into the jugular or subclavian vein, 
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Table 1.  Literature Retrieved

Study and year Study design Type of patients/
database Major findings

Santolim et 
al, 2018, [4]

Retrospective study 
from a single-center

Patients from 
Orthopedics and 
Traumatology 
Department

After insertion of 720 PICCs, no cases of PICC 
line infections were documented after culture of 
samples from catheter tips and peripheral blood.

Kim et al, 
2018, [5]

Multi-center 
retrospective study

Adult patients 
with tunneled or 
conventional PICCs

Reduction rate of CLABSI related to subcutaneous 
tunneling approach for PICC placement

Kagan et al, 
2018, [6]

Retrospective study Adult ill population PICC CLABSIs were highest among patients receiving 
non-antimicrobial-impregnated (NAIP) catheters.

Stewart et al, 
2018, [7]

Retrospective study Patients with 
Staphylococcus 
aureus bacteremia

Early PICC line insertion in Staphylococcus 
aureus bacteremia appears to be safe.

Herc et al, 
2017, [8]

Study based on data from 
the Michigan Hospital 
Medicine Safety consortium

Adult patients The Michigan PICC-CLABSI (MPC) offers a 
novel way to inform decisions regarding PICC use, 
surveillance of high-risk cohorts, and utility of blood 
cultures when PICC-CLABSI is suspected.

Martyak et 
al, 2017, [9]

Retrospective review Patients with PICCs 
inserted by the bedside 
in the ICU and PICCs 
placed by interventional 
radiology in non-ICU

PICC lines placed at the bedside in the ICU setting 
were associated with higher complication rates, 
in particular infectious complications.

Lo Priore et 
al, 2017, [10]

Retrospectively collected data Mainly oncology 
patients

Decreased infectious rate after implementing 
a systematic surveillance program

Chaftari et al, 
2017, [11]

Prospective single 
institution study

Patients with 
hematologic 
malignancies

Non-antibiotic catheter lock solution with nitroglycerin, 
ethanol and sodium citrate reduced CLABSI.

Jacques et al, 
2018, [12]

Retrospective case series Pregnant and 
postpartum patients

No differences in infectious rate compared to non-pregnant

Kang et al, 
2017, [13]

Prospective, multi-
center, cohort study

Cancer patients CLABSI rate 1.3%. Increased MBI was 
related to more complications.

Chen et al, 
2017, [14]

Retrospective study Acute myeloid 
leukemia patients

Bacteremia in patients with PICCs was 
comparable to that of other IV lines.

Xu et al, 
2016, [15]

Retrospective study Patients from a 
large academic 
medical center

PICCs complications were less but more serious (including 
bacteremia) when compared to midline peripheral catheters

Kim-Saechao, 
et al, 2016, [16]

Historical cohort study Patients in an academic 
tertiary medical center

Application of a mandatory electronic 
communication tool (MECT) based on clinical 
practice guidelines decreased CLABSI.

Storey et al, 
2016, [17]

Randomly assignment 
of patients

Patients in three 
high-risk units

No differences in CLABSI development in patients with 
chlorhexidine (CHG)-impregnated or non-CHG PICC line

Pernar et al, 
2016, [18]

Retrospective review of 
prospectively collected data

Patients’ requests for 
PICCs maintained in 
database (2000-13)

Implementation of a surgeon-led PICC team 
had among other, significant impact on the 
avoidance of complications of PICC lines.

Bertoglio et 
al, 2016, [19]

Prospective study Oncology patients PICC is a safe venous device for chemotherapy 
delivery with CLABSI incidence 1.7%.

Nolan et al, 
2016, [20]

Retrospective cohort study Adult ITU patients PICCs (dual/triple lumen) and centrally inserted 
central catheter CICCs (triple/quadruple lumen) were 
compared for complications of both groups. Infections 
were uncommon following PICC and CICC insertion, 
with no significant difference in complication rates.
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Study and year Study design Type of patients/
database Major findings

Sriskandarajah 
et al, 2015, [21]

Retrospective single center Oncology patients Comparison of the incidence of thrombosis and infections 
in two groups who had either PICCs or long-term skin 
tunneled catheters (LTSTCs). In regards to infection, 
incidence rate was higher in the PICC group.

Rhee et al, 
2015, [22]

Retrospective 
observational study

Non-ICU patients In non-ICU patients with CLABSIs, underlying 
hematologic malignancy, neutropenia, and PICC 
lines were highly prevalent in this population.

Seckold et al, 
2015, [23]

Systematic review of 
prospective and retrospective 
studies in the English 
language referring to January 
2000 until October 2013

general population 
groups as well as 
oncology and non-
oncology patients

Both silicone and polyurethane PICC lines exhibit 
nearly identical overall average post-insertion 
compilation rates. Oncology patients experience 
higher levels of post-insertion complications.

Austin et al, 
2015, [24]

Single institution 
retrospective cohort review

Patients in both critical 
care and burn settings

PICC line-associated complication rates are similar to those 
published in the critical care literature. Although higher than 
those published in the burn literature, they are similar to central 
venous catheter-associated complication rates. While PICC 
lines can be a useful resource in the treatment of burn patients, 
they are associated with significant and potentially fatal risks.

Coady et al, 
2015, [25]

Observational study Oncology patients 
with solid tumors

Central venous ports and PICC lines in 
patients on chemotherapy had lower line 
infection rates than tunneled catheters.

Barsun et al, 
2014, [26]

Retrospective review Burn patients Severe burn injury patients, long hospital admissions, 
and later hospital day of PICC insertions are at 
higher risk of developing PICC infections.

O’Brien et al, 
2013, [27]

Data collected for the 
period from May 2011 
until January 2012

Patients in a university 
center in Canada

Insertion of PICCs with minimum number 
of lumens reduces complications.

Chopra et al, 
2013, [28]

Meta-analysis Adult patients No differences in development of CLABSI in hospitalized 
patients with PICCs or CVCs. Consideration of risks and 
benefits before PICC use in inpatient settings is necessary.

Leroyer et al, 
2013, [29]

Prospective study Patients with PICC 
under interventional 
radiology

Higher infection rate for PICCs compared to CVCs

Baxi et al, 
2013, [30]

Retrospective cohort study University of Michigan 
Health System

High risk of CLABSI was related to immunosuppression, 
three PICC lumens and power-injectable PICC.

Armstrong et 
al, 2013, [31]

Comparison between 
studied patients and a 
retrospective group

Burn patients Bacteremia rates were decreased in the burn patients 
who received antibiotic impregnated PICC lines.

Ugas et al, 
2012, [32]

Review Critically ill 
surgical patients

For the period 1999 - 2011, there is a paucity of studies 
investigating the incidence of CVC- and PICC-related 
CLABSI in critically ill surgical populations.

Petree et al, 
2012, [33]

Review Patients eligible for 
PICC insertion

Specific strategies for skin decontamination, sterile 
barriers, needleless connectors and positive-pressure 
valves and proper securement with self-adhesive anchoring 
devices were more effective to reduce CLABSIs.

Al-Tawfig et 
al, 2012, [34]

Prospective study All patients with PICCs 
hospitalized in a center 
in Saudi Arabia

An overall BSI rate 4.5/1000 PICC-days was reported. 
The development of BSI was related to the underlying 
conditions and indications for the PICC line use.

Mollee et al, 
2011, [35]

Prospective, 
observational study

Oncology patients 
in a single medical 
center in Australia

There is a need for standardized surveillance strategy 
in oncology adult patients, the use of PICC lines 
in such patients is supported, also the side of line 
insertion may influence risk of ClABSI.
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mainly for medium- and long-term intravenous therapy. The 
use of PICC lines concerns patients with difficult intravenous 
access, those with specific underlying conditions such as obe-
sity, diabetes or other chronic conditions, oncology patients 
under chemotherapy treatment and patients receiving total 
parenteral nutrition. Since the introduction of PICCs in the late 
1970s, their use has been increased, especially in the oncol-
ogy setting, due to their less invasive insertion technique (not 
requiring implantation or tunneling), the low rate of mechani-
cal complications, and safety with likely lower infectious rates 
and easy removal techniques [18, 37, 39, 44, 45].

In contrast to these benefits, the safety of PICCs has oc-
casionally been questioned due to the significant number of 
complications occurring during their use, mostly regarding in-
fections and thrombosis. PICCs are associated with CLABSIs. 
An infection due to the PICC occurs when bacteria enter the 
bloodstream through or around the catheter. Also, displaced 
catheter tips consist of a clinical problem as it can cause cen-
tral venous thrombosis, vessel wall erosion, also fatal cardiac 
tamponade. The ideal catheter position has been debated in the 
literature, but it is generally accepted that the tip should lie 
within the superior vena cava, adjacent to the atriocaval junc-
tion.

The debate among clinicians still exists basically referring 
to the need for a PICC establishment and the duration of its 
use. Some strategies have been applied in clinical practice and 
guidelines for prevention infections due to PICCs. A panel of 
experts used a validated method to develop appropriate indica-

tions for PICC use across patient populations in 2015. After 
systematic review of the literature, scenarios related to PICC 
use, care, and maintenance, the international panel developed 
guidelines according to the type of patient population, the indi-
cation of the insertion and the duration of the use of the PICC. 
They applied the RAND/UCLA Appropriateness Method to 
develop criteria for use of PICCs. Appropriateness of PICC 
use was compared to that of other venous access devices. The 
panel of experts proposed that for peripherally infusions, PICC 
use was rated as inappropriate when the proposed duration of 
use was less than 5 days. For use between 6 and 14 days, mid-
line catheters and ultrasonography-guided peripheral IV cathe-
ters were preferred to PICCs. Finally, for critically ill patients, 
non-tunneled CVCs were preferred over PICCs when 14 or 
fewer days of use were likely [46].

Previously, the ESPEN guidelines published in 2009, ad-
dressed infective complications when parenteral nutrition is 
administered by central lines including PICCs. These compli-
cations can be reduced by staff training, hand-washing poli-
cies, use of the antiseptic chlorhexidine, appropriate policies 
for the dressing of the exit site, routine changes of administra-
tion sets, and removal of the central lines as soon as they are 
no longer necessary [47].

Literature review showed that there are specific clinical 
conditions, such as oncology patients with hematologic ma-
lignancies or solid tumors that PICCs are mostly used. Also, 
surgical patients and these with specific care like burns are 
candidates for insertion of a PICC line after clinicians’ deci-

Study and year Study design Type of patients/
database Major findings

Butler et al, 
2011, [36]

Retrospective review Patients in a large 
academic hospital

Previous placement of a PICC may be related to catheter-
associated infections in hemodialysis patients.

Gunst et al, 
2011, [37]

Non-randomized study Surgical ICU patients PICCs were associated with fewer CLABSIs in long-
stay surgical ICU patient compared to CVCs.

Fearonce et 
al, 2010, [38]

Review Burn patients in 
a single center

PICC lines had a lower incidence rate for 
CLABSI compared to CVCs.

Al-Raiy et al, 
2010, [39]

Prospective study Patients with CVCs 
in the ICUs and 
patients with PICCs 
hospital-wide

The median time for infection development was significantly 
longer in the patients with PICCs compared to CVCs.

Yap et al, 
2006, [40]

Study based on 
prospectively collected 
PICC complication data

Oncology patients 
with solid tumors

Complication rate for year 2003 was lower compared to that 
of 2001 probably due to application of related strategies.

Griffiths et al, 
2002, [41]

Prospective study Comparison of patients 
with PICCs, CVCs, 
and peripheral venous 
access device

PICCs are considered a safe alternative.

Cowl et al, 
2000, [42]

Prospective study Patients who 
received TPN via 
a PICC or CVC

Regarding infections, the overall rate was 
similar for each catheter type.

Duerksen et 
al, 1999, [43]

Study based on prospectively 
collected data compared over 
3 different time periods

Patients who received 
parenteral nutrition

Regarding infections, PICCs do not result 
in increased line-related sepsis.
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sion. It seems that the body literature is growing as there are 
definitively data which support PICCs use at least in such con-
ditions, but seems to be still a debate in daily clinical practice 
on whether to insert a PICC line and for how long should this 
be used. Despite the heterogeneity of the populations in which 
PICCs have been used, our review identified a number of pub-
lications proposing lower infectious rates. Recently, a publica-
tion by Kim et al in 2018, proposed that a subcutaneous tun-
neling approach for PICC insertion significantly reduces the 
rate of CLABSI [5]. Clinicians working in different medical 
environments are mostly the ones who are going to make the 
final decision. For sure, the existence of some other potential 
complications, basically mechanically and the cost seems to 
influence this decision.

Some questions still remain to be answered regarding the 
optimal time of removal of the PICC line, particularly in ICU 
environment, or the possibility of several PICC insertions over 
time, also, the indication of PICC insertion in relation to the 
immune status of the patient as a risk factor for developing 
sepsis, as well as the indication of PICC insertion in neutro-
penic patients.

Conclusions

A great body of literature is referring to the use of PICCs as 
an alternative option for some specific categories of patients 
and clinical conditions. Infections related to the insertion of 
PICC and prolonged use of the catheter are reported, but the 
risk of bloodstream infections seems not to be higher regard-
ing to classical central catheterization. Applications of specific 
protocols have eliminated this life-threatening complication. 
PICC line insertion remains a safe altered option in clinical 
practice when indicated.
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