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47. VASCULAR ACCESS DEVICE-RELATED INFECTION

KEY DEFINITIONS

Catheter-Associated Bloodstream Infection (CABSI):| Given variability in international definitions, outcome reporting,
and application of the terms catheter-related bloodstream infection (CR-BSI) and central line-associated bloodstream
infection (CLABSI), the INS Standards of Practice Committee is using the terminology catheter-associated bloodstream
infection (CABSI) to refer to bloodstream infections (BSIs) originating from either peripheral intravenous catheters
(PIVCs) and/or central vascular access devices (CVADs). Both are equally injurious and can occur from 4 possible sources:

1. During catheter insertion through transfer of microbes down the catheter tract.

2. Via the catheter hub/lumen during routine administration and manipulation at the hub/lumen.
3. Due to endogenous microorganisms within the bloodstream.
4,

From contaminated infusates.

When CABSI is used within a standard, refer to the respective references in that standard to understand the terminol-
ogy and definitions used in the cited studies.
Catheter-Related Bloodstream Infection (CR-BSI): The recognized diagnostic criterion that more accurately confirms the
catheter as the source of the infection. It is diagnosed if the same organism is isolated from a blood culture and the tip
culture and the quantity of organisms isolated from the tip is greater than 15 colony forming units (CFUs). Alternatively,
differential time to positivity (DTP) requires the same organism to be isolated from a peripheral vein and a catheter
lumen blood culture, with growth detected 2 hours sooner (ie, 2 hours less incubation) in the sample drawn from the
catheter.
Central Line-Associated Bloodstream Infection (CLABSI): This is most commonly reported as a surveillance term; how-
ever, it is not an established diagnostic criterion. CLABSI is a primary BSI in a patient who had a central line the day of
or day before infection and had more than 2 days of central access. CLABSI surveillance definition may overestimate the
true incidence of CR-BSI.
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Table 1.

Two definitions of central venous catheter-related bloodstream infections

Bloodstream infection Definitions

Catheter-related bloodstream infection Clinical signs of sepsis and positive peripheral blood culture in the absence of an obvious source

other than CVC with one of the following:

Positive semiquantitative (>15 CFU) or quantitative (>103 CFU) culture from a part of the
catheter with the same organisms isolated peripherally

Simultaneous quantitative blood cultures with a ratio of 23:1 (CVC vs. peripheral)
Time difference of <2 hours leading to culture positive between CVC and peripheral cultures

Central line-associated bloodstream infection Primary bloodstream infection in a patient who had a central line within the 48 hours period before

development of infection

Infection must not be related to an alternative cause

CVC, central venous catheter; CFU, colony forming unit.

Adapted from Bell T, et al. Infect Dis Clin North Am 2017:31:551-9, with permission of Elsevier. [3]
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Dennis G. Maki, Dalniel M. Kluger, Christopher J. Crnich
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RISK OF IVD-RELATED BLOODSTREAM INFECTION

TABLE 3. Rates of Intravascular Device-Related Bloodstream Infection Caused by
Various Types of Devices Used for Vascular Access™

Rates of IVD-related bloodstream infection

Per 100 devices Per 1000 IVD-days
No. of No. of No. of IVD No. of Pooled Pooled
Device studies catheters (GY] BSIs mean 95% CI mean 95% CI
Peripheral IV catheters
Plastic catheters 110 10910 28,720 13 0.1 0.1-02 0.5 0.2-0.7
Steel needles 1 148 350 3 20 0.0-4.3 8.6 0.0-18.2
Venous cutdown 1 27 111 1 3. 0.0-10.8 9.0 0.0-26.6
Midline cathcters 3 514 9251 2 04 0.0-0.9 0.2 0.0-0.5
cnal catheters 1or
hemodvunamic monitoring 14 4366 21,397 37 0.8 0.6-1.1 15/ 1.2-2.3
Peripherally inserted
central catheters
Inpaticnt and outpatient 15 3566 105,839 112 3.1 2.6-3.7 1.1 0.9-1.3
Inpatient 6 625 7137 15 24 1.2-36 2.1 1.0-32
OQutpatient 9 2813 98.702 97 35 2.84.1 1.0 0.8-1.2
Short-tcrm nonculiica
central venous catheters
Nonmedicated
Nontunneled 79 20,226 322,283 883 4.4 4146 2.7 2.6-29
Tunneled 9 741 20,065 35 4.7 32-62 1.7 1.2-23
Medicated
Chlorhexidine-siiver-
sulfadiazine 18 3367 54,054 {9 2.6 2.1-32 i.6 1.3-2.0
Minocycline-rifampin 3 690 5797 7 1.0 0.3-1.8 F2 0.3-2.1
Silver impregnated 2 154 1689 8 52 1.7-8.7 4.7 1.5-8.0
Silver iontophorctic 2 396 4796 i6 4.0 2.1-6.0 3.3 1.7-5.0
Benzalkonium chloride 1 277 2493 12 43 1.9-6.7 4.8 2.1-75
Pulmonary artery catheters 13 2057 8143 30 kS 0.9-20 3.7 2450
Hemodialysis catheters
Temporary, noncuffed 16 3066 51,840 246 8.0 7.0-90 48 42-53
Long-term, cuffed and
tunneled 16 2806 373.563 596 212 19.7-228 1.6 1.5-1.7
Cuffed and tunneled
central venous catheters 29 4512 622,535 1013 225 21.2-23.7 1.6 1.5-1.7
Subcutancous venous ports
Central 14 3007 983,480 81 36 2943 0.1 0.0-0.1
Peripheral 3 579 162,203 23 4.0 2456 0.1 0.1-0.2
Intra-aortic balloon pumps 1 101 414 3 3.0 0.0-6.3 7.3 0.0-154
Left ventricular assist devices 3 157 19.653 41 26.1 19.2-33.0 2.1 1.5-2.7

*BSI = bloodstream infection; CI = confidence interval; I'V = intravenous; IVD = intravascular device.
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Letter to the Editor

Closed vs open systems: when @U,,,\,,,
should short peripheral

intravenous catheters be the first

choice?

Madam,

We read with interest the COSMOS study by Gonzalez Lopez
et al., In which the authors compared closed-system (COS)
peripheral intravenous catheters (PIVCs) with open-system
(MOS) PIVCs in 631 patients in three medical and surgical
wards.' Although indwelling time is considered to be a risk
factor for the occurrence of catheter-related complications
(CRCs), the need for routine replacement of PIVCs remains a
subject of debate. The Centers for Disease Control and Pre-
vention (CDC) recommend that PIVCs should be replaced every
7296 h in adults in order to reduce the risk of infection and
phlebitis.” However, this recommendation is based on dated
studies with several methodological limitations, including the
use of old PIVC technology.’ ”

COSMOS, a prospective, randomized controlled trial, found
that, in comparison with the use of COS PIVCs, patients who
received MOS PIVCs showed a significant reduction in the rate
of phlebitis (44.75 wvs 31.01 per 1000 catheter-days;
P = 0.004), CRCs (135.57 vs 109.87; P < 0.001) and in-
filtrations (66.9% vs 54.49%; P « 0.021). There were no sig-
nificant differences in catheter-related bacterial colonization
and infection rates (21.3% vs 22.6% and 2.5% vs 2.2%,
respectively). As 80.4% of the COS PIVCs were replaced after
144 h without any complications, the authors also hightighted
the potential economic advantages of replacement based on
clinical indication.

It is notable that the CDC guidelines recommend the use of
a midline catheter (MC) or a peripherally inserted central
venous catheter (PICC), instead of a short peripheral cath-
eter, when the duration of intravenous therapy is likely to
exceed six days (Category Il). Our experience supports this
suggestion,

We conducted a three-month survey in a general medical
ward to detect the rates of mechanical and inflammatory
complications associated with the use of traditional PIVCs. The
results showed that 211 (59%) out of 365 monitored devices
were replaced due to phlebitis (28%), dislocation (19%) or
obstruction (12%). The overall mechanical complication rate
was 133 per 1000 catheter-days. PIVCs complicated by phlebitis
had a mean indwelling time of 3.8 [standard deviation (5D) 2.7]

days, and were placed after a mean of 3.8 (SD 2.1) previous
devices.

Following the three-month survey, we began a surveillance
programme to describe the use of MCs in the infectious diseases
unit of the same hospital. During the first 12 months, 142 MCs
were placed in 130 patients who needed prolonged intravenous
antibiotic treatment. All the devices were placed using
ultrasound-guided puncture, with a first-attempt success rate
of 91.7%. The median indwelling time was 21.6 days (range
1—128 days). Catheter thrombosis occurred in 12 patients (7%),
but all such episodes were attributed to the use of drugs that
were not appropriate for peripheral infusion (i.e. vancomycin,
acyclovir, ampicillin, mannitol). Only one exit-site infection
was detected in a neoplastic patient.

Although new-generation PIVCs, such as COS PIVCs, may
reduce the complication rate associated with the use of short-
term venous devices, physicians should consider the use of
other types of catheters, such as MCs or PICCs, based on the
type and planned duration of intravenouws therapy.
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Patient Safety

Complications of Peripheral
Venous Access Devices:
Prevention, Detection, and
Recovery Strategies

Elizabeth A. Mattox, RN, MSN, MS, ACNPC, ACNP-BC, CPPS

Most hospitalized patients have placement of a peripheral venous access device, either a short peripheral
catheter or a peripherally inserted central catheter. Compared with central venous catheters that are not
peripherally inserted, the other 2 types are generally perceived by health care providers as safer and less
complicated to manage, and less emphasis is placed on the prevention and management of complications.
Expertise of nurses in inserting, managing, and removing these devices may reduce the likelihood of
complications, and increased recognition of complications associated with use of the devices is important
to ensure continued improvements in the safety, quality, and efficiency of health care. Complications
associated with short peripheral catheters and peripherally inserted central catheters include tourniquet
retention, tubing and catheter misconnections, phlebitis, air embolism, device fragment embolization, and
inadvertent discharge with a retained peripheral venous access device. Integration of prevention, detection,
and recovery strategies into personal nursing practice promotes the quality and safety of health care delivery.
(Critical Care Nurse. 2017;3712]:e1-e14)




Table 1 Selected complications of peripheral venous access devices: definitions, signs, and symptoms

Complication Definition

Potential signs and symptoms

Tourniquet retention  Tourniquet intended to temporarily promote
venous distention for PVAD placement (or
phlebotomy) is inadvertently left applied
for an extended time

Transient pain, edema, and/or paresthesia of involved extrem-
ity and/or leaking at puncture or catheter insertion site(s)”
Infusion may infiltrate or flow slowly®

Tubing and catheter
misconnections

Event wherein components of a medical
device are attached to the connector or port
of another device that performs a funda-
mentally different function (eg, attachment
of enteral feeding tube to a PICC)">"

May include back pain, fever, chest pain, dyspnea, anaphy-
laxis, cardiopulmonary arrest, seizures, altered mental
status, sepsis, and/or coagulopathies'**

Signs and symptoms vary widely, may be subtle or cata-
strophic, and onset varies widely, from insidious to abrupt

Local pain, swelling, tenderness, and local and/or streaking
erythema

Venous cording (rigidity and firmness) may be palpable In
severe cases’

Sudden dyspnea, cough, wheezing, chest and/or shoulder
pain, agitation, sense of impending doom, tachypnea,
tachycardia, hypotension, and/or neurological findings
consistent with cerebrovascular accident'

A harsh systolic murmur may be present

Palpitations, arrhythmias, chest pain, shortness of breath,
cough, localized swelling and/or pain, confusion/altered
mental status, and/or hypotension®'’'*

Catheter dysfunction (eg, inability to flush or aspirate blood)
may signal catheter damage or imminent embolization*'®

Phlebitis Inflammation of vein wall due to chemical,
mechanical, and/or particulate-induced
irritation®

Air embolism Inadvertent venous administration of air via
intravenous access device or insertion site

Device fragment Migration of part of a damaged vascular

embolization device (a fragment) through the vascular
system?®

Retained PVAD at Situation in which a patient inadvertently

discharge leaves the health care setting with a PVAD

in place despite the intention to remove
the device before departure

No specific signs and symptoms beyond the presence of
the device; secondary signs and symptoms may occur
because of complications (eg, phlebitis or infection)

Catheter-associated  Venous thrombosis due to the presence of a
venous thrombosis  venous access device®

Majority of patients are asymptomatic; when present,
signs and symptoms include pain, edema, venous
engorgement, and/or difficulty with motion of the affected
extremity or shoulder, neck, or chest*

If thromboembolism occurs, patients may show signs and
symptoms of pulmonary embolism?

Persistent pain and burning at insertion site or along vascu-
lar pathway, edema, coolness or blanching of local tissue,
leaking at the insertion site, and/or local parasthesias®

Signs may include erythema, which may progress to blis-
tering and/or tissue necrosis

Infiltration Inadvertent administration of a nonvesicant
solution into subcutaneous tissue instead
of the intended vascular route*

Extravasation Infiltration of a vesicant (an agent “capable
of causing blistering, tissue sloughing,
or necrosis”) into subcutaneous tissue,
instead of the intended vascular route’

Infection associated Infection (local or systemic) due to

with vascular placement of a vascular access device
access device

Local induration, erythema, tenderness, and/or site drainage
(may be purulent); patients with more severe infections
may show signs of systemic infection (eg, fever)®

Abbreviations: PICC, peripherally inserted central catheter. PVAD, peripheral venous or vasculir access device.
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Fig. 1. Overview of mechanisms for emerging thrombophlebitis, peripheral venous catheter-associated bloodstream infection and catheter exit-site infection.



TITOLO DELLA PRESENTAZIONE

Internanonal journal of Nursing Studees 151 (2004) 14673

Contents ists available at ScienceDirect

International Journal of Nursing Studies

journal homepage: www.elsevier.com/locata/ns

Peripheral intravenous catheter infection and failure: A systematic
review and meta-analysis :

Nicole Marsh **<4=* Emily N. Larsen **“%, Amanda J. Ullman *¢~, Gabor Mihala >, Marie Cooke **¢,
Vineet Chopra *", Gillian Ray-Barruel "“4<i, Claire M. Rickard *#4<4

* Nursing and Mdwifery Research Conte, Royad Brishone and Women's Hospital. Brisbene. Queenshnd Australie
* Scheol of Nursing and Midwilry, Schood of Mede e, Crifeh Univensity, Nathan, Queensbed, Awstrally
© Menses Hes bk ratinure Quevssiend, frishan, Queamiond Ausrabe
‘Mpwamrm.um Griffith Unaversity. mmm«m
mmuumdeyni!mﬂmﬁ.m o Qu o, 81 Lucix d Awstrubs
! Contre for Chilkdren's Health Resenrch, Childron Heulth Queernsdond Hospitr] and Health Service, South frisbane, Queemsiund Awerabe
¥ Departowent of Meaficine, Untversity of Colborado Arschuts Medicol Campus. Aurom, (0. United Sttes of Americs
* The Mihigs Hospitad Medicine Safery Consonaum Ann Adbor, AS, Unitd Seates of America
! Horgon tfctions Dieases Institute. Mero North Hesloh, Bridhom, Queendand, Aol
1 UQ Contre for (Omical Resennd, Brishene, Queeslond. Awstralic

ARTICLE INFO ABSTRACT

Articde Mstory: Background: F cath ammmmﬁmumynsedlnvmdevnmmum
Received 30 june 2023 yet are (nmmonu associated with complications. We perf review to d the preva-
Received i revised form 4 Decenber 2023 lence of penpheral lmvrrmﬁthrﬂlm”ﬂall-amfahm
Accepted 5 December 2023 Methods: The Cochrane Libeary, PubMed, CINAHL and EMBASE were searched for observational studies and
5 ed trials that d Is catheter related infections oc failure, The review
mwrumsum wshmdhi@mhmndmkspﬂahdmlhepamwmmlamuhlndw‘l
Thlebits randoen-eflects models Meta- analysis of ob ion studies & idelines and the Cochrane process
\nfections for randomised contralled trials were used to guide the review. Pmspev regtration number: CRDA2022349956.

Catheter- related infectsons Andings: Our search retneved 34,725 studies Ofthese. 41 observational studies and 28 randomised controlled tri-
Nursing ak (478585 peripheral intravenous catheters ) met inclusion critena, The pooled proportion of catheter-associated
Syste mutic review bloodstream infections was 0028 % (95 % confidence interval () 0009-0.081; 38 studses), or 4,40 catheter-
associaed bloodstream mfectons per 100000 catheter-days (20 studies, 95 % (1 3.47-558). Local infection
was reported in 0,150 £ of peripheral intravenous catheters {95 £ Q; 0.047-0479, 30 studies) with an incidence
rate of 65.1 per 100,000 catheter days (16 studies; 95 % Cl- 49.2-86.2). All cause peri pheral intravenous catheter
failure before treatment completion ccorred in 364 % of catheters (95 T 317-41.3, 53 stualies) with an overall

inddence rate of 442 per 100 catheter days (75,891 catheter days; 19 sudies: 95 X Q: 427-4.57),
jon: Peripheral catheter faflure s a significant workdwide problem, affecting one in three
czhassl'cpenmenlmnmanmhe!r infection accumence was low, however, with over two billion cath-
emers used globally each year, the munmmhnnflriamx and associated burdm remains hagh. Substantial
and systemwide efforts are needed 0 address b and failure and the se-

quedae of treatment disruption, increased bealth costs and poor patient cuatcomes,

© 2023 The Author(s ). Published by Bsevier Ltd This is an open acosss article under the CC BY license
( betpr fcreativecommons or g Bicenses by'4.0/1

Identification

Included

Records identified through database

secarching
(n=34,723)

Additional records identified through
other sources
(n=2)

Records after dupli M
(n = 30,063)
Records screened | Records excluded
(n=30,063) - (n=29.911)

I

Full-text articles assessed for
cligibility
(n=152)

l

Studies included in
quantitative synthesis (meta-
analysis)

(n=69)

Fig. L. PRISMA flow chart of study selection.

Full-text articles excluded, with
reasons (n=83)
Not PIVC =3

Point prevalence audit = §
No per PIVC data =4
Different outcomes = 65
Vascular Access procedure =3
Data already included paper = 3




Table 2
Proportion and incidence rates of peripheral intravenous catheter failure and infection in included studies

Event Proportion of events reported IR of events reported

N PIVCs Outcomes Pooled (%) 95%Cl N Catheter-days Outcomes Pooled IR  Denominator (catheter-days) 95%Cl
CABSI 38 437,255 78 0.028* 0009-0.081 20 1545195 68 4.40 100,000 0.04/1000 3.47-558
Localinfection 30 22,403 236 0.150* 0.047-0.479 16 75,242 49 65.1 100,000 0I65 /1000 49.2-86.2
PIVC failure 53 46,870 16,108 36.47 317-413 19 78,891 3484 442 100 ' 427-457

(1 = confidence interval; IR = incidence rate; N = number of studies; % = per cent (per hundred); PIVC = peripherally inserted venous catheter; CABSI = catheter-associated blood-
stream infection; heterogeneity of studies: *low (0-33 %), *high (64-100 %).
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Fig. 3. Bubble plot of peripheral intravenous catheter failure,
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HEALTHCARE EPIDEMIOLOGY: Robert Weinstein, Section Editor

Short-term Peripheral Venous Catheter—Related
Bloodstream Infections: A Systematic Review

Leonard A. Mermel'?

'Department of Medicine, Alpert Medical School of Brown University; and “Division of Infectious Diseases and Department of Epidemiology and Infection Control, Rhode Island Hospital,
Providence

Short-term peripheral venous catheters (PVCs) are commonly used in healthcare settings. To determine the magnitude of blood-
stream infections (BSIs) related to their use, PubMed, article bibliographies, and the authors’ library were searched for pertinent
articles] The incidence of PVC-related BSIs was 0.18% among 85063 PVCs. Short-term PVCs accounted for a mean of 6.3% and
23% of nosocomial BSIs and nosocomial catheter-related BSIs, respectively. Prolonged dwell time and catheter insertion under
emergent conditions increased risk of PVC-related bloodstream infection (PVCR-BSI). If approximately 200 million PVCs are
successfully inserted into adult patients each year in the United States, there may be many PVCR-BSIs occurring yearly. Clinicians
should obtain blood cultures in patients with evidence of PVC infection and systemic symptomatology such as fever, carefully
inspect the PVC insertion site in bacteremic or fungemic patients, and remove PVCs associated with localized infection with or
without associated BSI.
Keywords. catheter; catheter infection; bloodstream infection; bacteremia; peripheral venous catheter.

Clinical Infectious Diseases® 2017:65(10):1757-62



Table 1. Risk of Peripheral Venous Cathether-Related Bloodstrean

Sorfer” |26

1 Infection

Compared to Central Venous Catheter-Related Bloodstream Infection

The incidence of PVCR-BSIs was 0.18% among
85063 PVCs (range, 0-2.2%)

0.04% of 616 405 PVCs in 3 Australian studies

The relative risk of CVCR-BSI compared to PVCR-
BSI varied from 1.5 to 64

In 1 study, the incidence of catheter-related
bloodstream infection (CR-BSI) was 2.5-fold higher
for PVCs compared to peripherally inserted CVCs

A mean of 22% (range, 7%-60%) of 7860
nosocomial CR-BSIs were due to PVCs

Peripheral venous catheters and CV(Cs accounted
for a mean of 6.3% (range, 4.8%-19%) and a mean
of 23% (range, 13%-33%) of 15936 nosocomial
BSIs, respectively
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Neyuards:
Catheter-associned biondstream indecton
Nursoconad indection

Epidemictogy

Hospisak-acquired nfecton

Infiextion prevesticn aed contsl

Odjectives:  Carheter-2ssociated bloodseream indections (CABSI) cause prevestable mocbadicy. We com-
pared the macroteclogicl etwlogy of CABS! acrons afferent types of contral sed periphecally-inserted
cathesers.
Merhods: We analyzed prospectively colected CABSI data in 2 2100-bed hospral nerwoek (n Swizzerkand
between 2016 and 2022 We induded: short-term non-runneled central venous catheters (CVC); long-
term cacheters (tunneded, of peripherally-insersed central catheterst arterial catheters: dlalysis catheters;
and peripheral venous catheters (FVC] We used multivan sble 10gistc regression models 10 describe the
sk of Stapfpbovoccus avres and Gram-segative parhogens accoeding 1o caheree type.
Resulrs: Owerall, 416 CABS! episodes were included, includeg 60 episodes of S mrzus and 92 episodes of
Gram-negasive TARSI, Micrebiological profiies diffored Detween cartwiier types. Together, PVC and dialysis
Catheoers accountod for 43160 (72X) of all S auress CABSL Afrer adjusting for age, sex, and hemarol-
ogy/oncology care. the odds of & asreus were tigher for hemodialyss catheters (odds rano [OR) 173,
A5% confidence inrerval [C1f 575-52.2. P - 0L01) and TWC {OR 2.96 95T Q 122720, P .. 002) compared
to short-rerm noo-tenneded CVC. Odds of Gram. negative organsm as the cause of CABSI were higher in
long term cathetess versus shoet-term non-tunneded OVC (OR 2.70, 95% O 1.37.524)
Conclisions: CABSI i cathesers other than shoer-remm non-nesaeled CVC 5 more commonly Cased by
virulene ocganisers including S curess and Grams negatwe bacreria. Cathever type should be consdered
when selecting emputical antiescrotial derapses.
© 2024 The Authors. Published by Elsevier Lod on behalf of lnternational Socsery for Infections DNseases.
This ts an open access articke undes the CC BY-NC-ND license
(horpeiicreanivecommeons oo boenses Dy -nc-nd' A1)
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Figure 1. Microbsological etiology of catherer-associaed bloodstream nfections according to dafferent catheter types.
CVC. central venous catheter: PVC peripheral venous catheter; CoNS. coagulase-negative staphylococei.
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Abstract

Background: Peripheral vascular catheters (PVC) are the most frequently used invasive medical devices in hospitals,
with 330 million sold each year in the USA alone. One in threa UK inpatients at any one time has at least ona PVC in sity

according to the Scottish National Prevalence survey.

Method: A narrative review of studies describing the Infection risks associated with PVCs.

Results: it s estmated that 30-80% of hospitalised

receive at least one PVC during their hospital stay. Despite

their prevalence, PVCs are not benign devices, and the high number of PVCs inserted annually has resulted in serious
aatheter-related bloodstream infoctions and significant morbidity, prolonged hospital stay and increased healthcare sys-
tem costs. To date. PVC Infections have been under-evaluated. Most studles focus on central venous catheter rather

than PVC-associated bloodstream infections. Risks

d with PYC infection must be addressed to reduce patient
and tr

morbidity and d costs of prolonged hospital ad

Discussion: This artide discusses the sources and routes
prevention and intervention strategies.

of PVYC-assoctated infection and outlines known effective

Keywords
Cath fatod blood: s infsciion control.

Daso recoived: | March 201& accepeed: |8 May 2016

i risk, peripheral vascular cathoters

Introduction

Peripheral vascalar catheters (PVC) are the most frequently
used mvasive medical devices in hospitals, with 330 mil-
lion sold cach year in the USA alone (Hadaway, 2012). One
nmmuxmmnmymmhﬁamomwc

in sit mg 10 the Scortish National Prevalence survey
(Reilly et al, .007) W&Mcuﬂ:mﬂlybcmcnmwﬂ-
ered a low risk for cah lated blood:

(CRBSI). By definition, CRBSI s identified when a patient
with & central venous catheter (CVC) has a positive blood
culture result obtamed from a peripheral vein, clinical man-
ifestations of imfection (c.g. fover, chills and/or hypoten-
sion) and no apparent sowrce for bloodsiream infection
(with the exception of the catheter). One of the following

by an avtomated blood culture system at beast 2 h carlier
than 3 culture of simul ly drawn peripheral blood of

v

E"" M}!Mamd etal, 20095
¢ the g 1 won (0.2-0.7 cpe-

sodes per 1000 calendar days) is reporiedly lower than for

CVCs, the far greater number of PVCs i use means that the

absolute infoction rases for PVCs approach the absolute infoc-

tion rases for CVCs et al, 2009; Maki et al., 2006!
PAPET FevI0w S ocenit

associsted with PVCs and mcommends evidence-based infec-

tion control straiegies o prevent PVC-relaed infection. In 2009,

S ——_— —,————————
"AVATAR Group, Menmes Heakh Insteine Quoenchand. Grffch
Austral

should be present: u positive result of semi-quantitative (15
cfuper 2 ) whereby (he same organism (spe-
cies) is isolated from a cath gment and a peripheral
blood culture; or differential time © pnnlmly @wm ina
culture of blood obtained through 3
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‘Increased Peripheral Venous
Catheter Bloodstream Infections

during COVID-

19 Pandemic,

Switzerland

Marie-Céline Zanella,' Eva Pianca,' Gaud Catho, Basilice Obama, Marlicke E.A. De Kraker, Aude Nguyen,
Marie-Noélle Chraiti, Jonathan Sobel, Loic Fortchantre, Stephan Harbarth, Mohamed Abbas, Niccolo Buetti

Studies suggest that central venous catheter blood-
stream infections (BSIs) ncreased during the COVID-19

demic. We i h related BSls in Swit-
zerland and found peripheral venous catheter (PVC) BSI
incidence increased during 2021-2022 compared with
2020. These findings should raise awareness of PVC-
associated BSls and prompt inclusion of PVC BSls in
surveillance systems.

I Jeripheral intravenous catheters (PVCs) and cen-
tral venous cathehers (CV Cs) are frequently used
in hospitalized p t: timates from global de-
vice sales 111ustrated that ~12bxllumPVCs are used
worldwide annually (1,2). PVC-related complications
include phlebitis, hematoma, and extravasation (3,4).
PVC-associated bloodstream infections (BSIs) of-
ten are di in surveillance systems because
of low incidence (5,6). However, because PVCs are
widely used in hospitalized patients, the burden of
PVC-associated or related BSIs might still be sub-
stantial. In contrast, only 10% of acute care inpatients
have a CVC inserted (7), but the incidence of BSIs
associated with CVCs is higher than that for PVCs,
likely because infection prevention strategies mostly
focus on CVCs.
Several studies have shown that intravascular

catheter infections increased during the COVID-19
Author fection Control Prog and World Health
Organization Collaborating Center, Geneva University Hospitals
and Faculty of Medicine, Geneva, Switzerland (M.-C. Zanella,

E. Pianca, G. Catho, B. Obama, M.E.A. De Kraker, A. Nguyen,
M.-N. Chraiti, L. Fortchantre, S. Harbarth, M. Abbas, N. Buetti);
University of Geneva, Geneva (J. Sobel): MRC Centre for Global
Infectious Disease Analysis, Jameel Institute, School of Public
Health, Imperial College London, London, UK (M. Abbas);
Université Paris-Cité, Paris, France (N. Buetti)

DOI: https://doi.org/10.3201/eid3001.230183

pandemic (8-11). Those studies mainly focused on
BSIs associated with CVCs. COVID-19 might have
substantially affected the frequency of PVC infec-
tions, but published reports are ing. To assess the
incidence of BSIs associated with or related to intrave-
nous catheters, we used a large prospective database
to study BSIs by catheter type during the COVID-19
pandemic in Switzerland.

The Study

We performed a cohort study at Geneva University
Hospitals (HUG), a large network of tertiary care cen-
ters in Switzerland. HUG includes 5 rehabilitation
or palliative care sites and 1 acute care, 1 geriatric, 1
pediatric, 1 gynecology-obstetrics, and 1 psychiatric
site. HUG has ~2,100 beds and receives 60,000 hospi-
tal admissions per year.

We included all patients hospitalized during Jan-
uary 1, 2020-December 31, 2022. All hospital-acquired
BSIs during that timeframe were investigated as part
of prospective hospital-wide surveillance, which has
been conducted for >25 years by the HUG infection
control program We limited the analysis to catheter-
related or -associated BSIs (CRABSIs), comprising
catheter-related BSI (CRBSI) and catheter-associated
BSI (CABSI). We classified CRABSI that were attrib-
uted to PVC, short-term CVC, and long-term CVC.
The infection control program routinely collects pa-
tient data from CRABSI, including onset date, age,
sex, ward of acquisition, catheter type, and microor-
ganism identified.

The primary outcomes (i.e., CRABSI) were based
on European Centre for Disease Prevention and Con-
trol definitions (12). A CRBSI required a positive
blood culture <48 hours after catheter removal and

'These authors contributed equally to this article.
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Figure 1. Percentage of intravascular catheter infections stratified by caﬂneter type in study of intravascular catheter bloodstream
infections during the COVID-18 pandemic, Switzerland, January 1, 2020-December 31, 2022. CRABSI, catheter-related or -associated
bloodstream infections; CVC, central venous catheter; PVC, peripheral venous catheter.
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Bicodstream Infections during COVID-19 Pandemic

IRR (95% Cl), p value Figure 2. incidence rate ratios
per 1,000 patent days in a
study of intravascular catheter

bloodstream infections dunng

All CRABSI the COVID-10 pandemic
2021 Switzeriand, January 1, 2020-
™ 1.24 (0.91-1.71),p=0.18 December 31, 2022 Squares

2022 - 1.19 (0.87-1.64), p=0.27 indicate IRRs, bars indicate 85%

Cis. Patent-days were used as
the der inator; 2020 rates
were used as the referent BS1,
bloodstream nfection; CRABS!,
catheter related or associated
bicodstream infections. CVC,
central venous catheter: IRR.
incidence rate ratio, PVC
penpheral venous catheter

CRABSI attributed to PVC
2021 .
2022 ---

2.08 (1.14-3.78), p=0.02
3.23 (1.85-5.65), p<0.001

CRABSI attributed to short-term CVC
2021 P
2022 -

1.13 (0.71-1.79), p = 0.61
0.76 (0.46-1.26), p = 0.29

CRABSI attributed to long-term CVC

2021 —- 0.92 (0.51-1.67), p=0.79
2022 . 0.92 (0.51-1.64), p=0.77
-an
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Table Il
Characteristics and treatment modalities of peripheral venous
catheter-related bloodstream infection (N = 25)

Journal of Hospital Infection

journal homepage: www. slsevinr com/iscetn/|hin

Variable

No. (%) or median

(range)
Incidence, complications, and costs of peripheral “:’d;“’:sﬁ‘;'d;’;';‘m" from hospital 7412
venous catheter-related bacteraemia: a retrospective, Peripheral venous catheter rank
single-centre study First 11(44)
ab ab, e b,c.d . . Sesond 3 (12) Table Iv
:: z::i?on L ,B.i."%:ecnevu:';u' ‘ AOA ;i,cn'::: b A Devos®, K. Foussin®, Third 2(8) Secondary complications due to peripheral venous catheter-
o O Ao Fourth or more 5(20 related bloodstream infection
1CHU de Pottiers, Service des Urgences et SAMU 86, Poitiers, France ) ) Unknown 4(16)
-C&:::’Iii': ::)“ﬂ;: Lﬁl;:xl;m&ﬁ:cﬁﬁi:rﬁxy;:xn:x et Rnueuvx;mljl. Poitiers, France LO::: complications ) Complication N (%)
“{MU de Poitiers, Département des Agents infectieux, Laborotoire de Bocte) -Hygiene, Foltier: iti
*CIs de Poteer, Diection o Yyssime O'lformaticn - Domters Pcent, Akers, Fronce e Pusebms 02( Tg; Spondylodiscitis® 1(4)
i ir i i a
Local inflammation 3(12) Sepsts requiring ICU aflr.msswn 1(4)
ARTICLE I HF9 FORUMARY No. of positive blood cultures 2 (1-4) Mitral valve endocarditis 1(4)
;::'::;““;’V' 2023 Bockground: Peripheral venous catheter (PYC) complications occur on average Bacterial species involved Deep pre-sacral absceSS 1 (4)
Accopted 27 potordsi SpuEney ;‘;:ﬂ:mg ptiy poevim A alonetavd TG R, SRS Staphylococcus aureus 16 (64) Death® 6 (24)
Available onlwe 12 March 2023 Aim: To estimote the cument Incidence, complications, and costs of bioodstresm infection Staphylococcus epidermidis 6 (24) ICU. intensive care unit
BSY nbutable to PVCs. 2 » .
Keywords: Inm::s Pv.vmsn:vml:vc-mm:d BSI (cases) were matched with patients without PYC- Enterococaus faecalis 1 # Occurred in the same patient.
Bloodstream related B (comtrois), Proteus mirabilis 1(4) b . .
Infection Findings: From Jamuary 1*. 2018 to Merch 31, 2020, & totaf of $83) out of 113,068 s 1¢ One death was directly imputed to the catheter-related
Peripheral venous catheter patients visiting the ® . (9| were In a medical ward after bloodstream infection
VO T Imsertion of 3 PYC. Among them, 581 6%) had ot least one positive biood culture, Twenty- Central venous access device placement for 5(20) .
o o T o ke e e s T mamas & antibiotic administration
" "n:‘m'-tdm :‘: r::::mm; Polb,:«’::r 'J-odf:: ;; T’:rs“mmm '?:; Total duration of antimicrobial therapy® 14 (7-20)
ant) Lg] ot ent m valve loCal ]
Ej :qum prolonged I(m“:lﬂ me«mpa()w patient developed o pre-sacrl sbacess (days)
theoe manths after initial PVC imfection and required hospital readmission for 10 dys for Antimicrobial therapy continued after 5 (8)
dranage. Medlan (terquartile range) hompital stay costs were €11,397 (3,479 -23,799) N .
for cones and €6, 789 (4.019-10.764) for controts, leading to median additional costs of hospital discharge
5,587 At home hospitalization 2(8)
Kooy bl o sty r-loapelasseryossrm b o At home without home hospitalization 2(8)
remades high. The fimancial resources used 1o treat these complication coutd be better spent After transfer to another care facility 1 (4)
on prevention, incladng the uie of Mgh-quality materials and 1echaoel , And g
Waising of haliecesy provicees: * One patient received no antimicrobial therapy.
Table V
| LERN R T | Overall and per-item costs (in €)
T et e Item Cases Controls Difference
| mp:dial wr:;lulmsnm (N=22) (N = 204)
Overall 11,597 (8479-23,759) 6789 (4019-10,764) 5587
| 581 patients with positive BC Medical consumables 540 (339-1131) 296 (165-370) 190
(59%) Laboratory 498 (405-1187) 225 (117-455) 225
l 1 Radiology 176 (1000-392) 93 (31-278) 86
3150 Cardiac ultrasound 123 (28-218) 51 (0-219) 86
5 PV%'B;:’ BSks 429 z&; )BSI' e Vascular ultrasound 43 (0-63) 0(0-32) 24
i (50%) Data are presented as median (interquartile range).

) . Cases were defined as patients having developed a peripheral venous catheter-related bloodstream infection (PVC-related BSI) when controls
Figure 1. Study flow chart. ED, emergency department; PVC, (identified in 22 out of 25 cases) were case-matched patients who had not developed PVC-related BSI. Number of controls per case ranged from 1 to
peripheral vascular catheter; BSI, bloodstream infection; BC, 53.
blood culture.
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ABSTRACT The alm of this study was 10 describe the etiology and outcome of
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FIG 1 Incidence rate of catheter-related bloodstream infections.

FIG 3 Microbial etiology of PVCRBSI.
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Short-Term Peripheral Venous Catheter-Related Bloodstream
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ABSTRACT The alm of 1his study was 10 describe the etiology and outcome of
short-term penpharal venous catheter (PVWC-related bioodstream infections (PYCRESH
N 2 Boyewr period (1992 10 2016) and to dentify predictive factors of Gram.
negative PYCRBSL This was a study inchuding all episodes
of PWCRESE A multivariate logistic segression model adjusted for calendar year was
built to explore factors associsted with & Gram negative bacterial etiology. Over the
Study pefiod, 711 episodes of PVCRBSI were identified. incidence rate of PVWCRES in
creased from 0.06 1o 0.13 episodes/) 000 patient-days. A Gram-negative bacterial ati-
ology was demonstrated in 162 22.5%) episodes. There was & significant increase in
he proportion of Gram-negative infections (226% in 1992 1o 1996 versus 332% In
2017 to 2016). Independent predictive factors of Gam-negative PVCRES!I were the
following: baing in the hospetal for more than 7 days with a cathetes i sitw for mo
than 3 days (adjusted 0dds rato [aOR] 180; 95% confidence interval [T 120 10
260, surgery in the previous month (20R 2.39; %% (), 1.40 to 409), and antimicro-
bial treatment with beta-lactams (¥OR, 1.80; 05% (I, 1.16 to 2.781 In conclusion, we
reported an increase in the prevalence of Gram-negative PVCRBST over the last 25
yoars. Factors assodated with a bactarial sticlogy wers being i the
hospital for more than 7 days with a catheter in situ for more than 3 days, having
undesgone swgery, and having seceived antimicrobial treatment with beta-bidtams.

KEYWORDS Gram ative, bacteremia, venous
catheter, phiebals

TABLE 4 Logistic regression analysis for factors associated with Gram-negative bacillus bacteremia in patients with PVCRBSI

Cardarm C, Puerta Alcide #.serinder
Meriowm W, Amtronnt | na L Baco M.
Vakarel A, CHA €, Casmarty Lion MCLA,
Abnals M, Carcta Websl €, 3 e A, MO ),
Mer L Mirtinat JA Sorane A 018 Shat.

RO YRS S W

P value for

Factor OR (95% Cl) unadjusted OR®  aOR (95% Cl) P value for aOR?
Year of diagnosis <0.001 <0.001

1992-199% Reference Reference

1997-2001 0.226 (0.087-0590) 0.002 0.277(0.101-0.763) 0.013

2002-2006 0.566{0.285-1.126)  0.105 0883 (0416-1.876) 0.747

2007-2011 1.268(0.712-2.260) 0.420 1.821(0.951-3.486) 0.070

2012-2016 1.701(0.958-3.018) 0.070 2.322(1.199-4.495) 0.012
Hospital stay of >7 days with a catheter in sitv for >3 days  1.951(1.367-2.785) <0.001 1.799(1.204-2.688) 0.004
Prior surgery 3.540(2.172-5.769) <0.001 2.388 (1.396-4.085) <0.001
Prior or current beta-lactam therapy 2.401(1.626-3.547) <0.001 1.797 (1.161-2.782)  0.009
Phlebitis 0.368 (0.224-0.606) <0.001 0.351(0.197-0625) <0.001
Cirrhosis 0.288 (0.142-0.586)  0.001 0399 (0.186-0.855) 0.018
Cardiac disease 0.702 (0.480-1.028) 0.069 0.556 (0.364-0.851)  0.007
McCabe, ultimately or rapidly fatal outcome 0.522(0.356-0.765)  0.001 0569 (0.368-0.878)  0.011

“alues in boldface are significant.
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Fig. 2. Schematic example of the different blood flows expected the tip level for long peripheral (A) and midline (B) catheters. Dotted green line: Dawson zone. Dotted red circle:
tip catheter area.
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Infection free midline catheter implementation at a community hospital )
(2 years) S |
Michelle DeVries MPH, CIC, VA-BC ***, Janice Lee RN ¢, Lisa Hoffman BSN, RN, VA-BC ¢

*Infection Control, Methodist Hospitals, Gary, IN, USA

b Alliance for Vascular Access Teaching and Research, Menzies Health Institute Queensland, Griffith University, Brisbane, Australia

Vascular Access Team, Methodist Hospitals, Gary, IN, USA

Key Words: Background: To reduce excess central line use and provide an option for difficult venous access patients
Peripheral through the introduction of a midline catheter.

BaCtefemia Methods: Design included prospective monitoring of the implementation of a quality improvement project.
IS“;VG"h"“ The setting was a 576 bed, urban, community, nonprofit, Magnet recognized, level 3 trauma center serving
ntravenous

primarily adult patients. Midline and peripherally inserted central catheters were inserted by a specialty
nursing team; care and maintenance of all devices were provided by front line staff.
Results: Zero midline catheter infections were observed in the 24 months after implementation of the fixed
length, power injectable device. Completion of therapy was 80%, the most frequently encountered complica-
tion was device dislodgement.
Conclusions: Adoption of a vascular access nurse led midline catheter program, coupled with device selection
algorithms expanded the ability to select the right device for the patient, while decreasing excess central line
usage without additional increased risks to the patient.
© 2021 The Author(s). Published by Elsevier Inc. on behalf of Association for Professionals in Infection
Control and Epidemiology, Inc. This is an open access article under the CC BY-NC-ND license.
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Midline Outcomes
2016 and 2017
Power injectable, fixed length catheter
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Fig 1. Review of outcomes with power injectable, fixed length (8 and 10 cm) midline during the first 2 years of implementation. Throughout the first 2 years of the midline catheter program dis-
cussed in this manuscript, there were zero bloodstream infections
associated with the primary midline device (Powerwand, Access Sci-
entific) over 5,430 midline days. As of this writing, it remains the only
device within our organization that has never been associated with a
bloodstream infection beyond 1 year. A small number of infections
(1.07/1,000 midline days in 2016 and 0.8/1,000 midline days in 2017)
were identified in both 2016 and 2017 with the alternate device
(Bard Access, poly midline catheter, inserted with modified Seldinger
technique). PICC placements by the vascular access team decreased
35% after the first year of the midline catheter program introduction.
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Ultrasound-guided “short” midline @
catheters for difficult venous access in the
emergency department: a retrospective

analysis

Giancarlo Scoppenuolo", Mauro Pittiruti®, Sara Pitoni®, Laura Dolcetti’, Alessandro Emoli*, Alessandro Mitidieri,
Ivano Migliorini* and Maria Giuseppina Annetta®

Abstract

Background: Acutely ill patients admitted to the emergency department (ED) constantly require at least one fast
and reliable peripheral intravenous (PIV) access. In many conditions (morbid obesity, underweight state, chronic
diseases, intravenous drug abuse, adverse local conditions, etc.), PIV placement may be challenging.

Ultrasound guidance is a useful tool for obtaining a peripheral intravenous access in the emergency department,
particularly when superficial veins are difficult to identify by palpation and direct visualization, though standard
peripheral intravenous cannulas are not ideal for this technique of insertion and may have limited duration.
Long polyurethane catheters inserted with ultrasound guidance and direct Seldinger technique appear to have
several advantages over short cannulas in terms of success of insertion and of duration.

Methods: A retrospective analysis was conducted on all the ultrasound-guided peripheral venous accesses
obtained by insertion of long polyurethane catheters in patients admitted to the emergency department of our
university hospital during 1 year. The main indication to the procedure was the urgent need of a peripheral venous
access in patients with superficial veins difficult to palpate and/or visualize. All relevant data concerning the
insertion and the maintenance of these peripheral lines were collected from the chart.

Results: Seventy-six patients were included in this review. The success rate of insertion was 100 %, with an average
of 1.57 punctures per each successful cannulation. The mean time needed for the complete procedure was 95 min.
In 73 % of patients, the catheter was used for more than 1 week; a minority of catheters were removed
prematurely for end of use. No major infective or thrombotic complication was reported.

Conclusions: In our experience, 8- to 10-cm-long polyurethane catheters may offer a fast and reliable peripheral
venous access in the emergency department, if placed by ultrasound guidance and with the Seldinger technique.
Further studies with prospective, randomized, and controlled design are warranted to confirm our results.

Keywords: Peripheral intravenous access, Ultrasound guide, Emergency department, Polyurethane catheters,
Midline catheters
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Abstract

Background: “Difficult intravenous access” patients represent a challenge within an emergency department as they often
require many attempts to insert a peripheral short cannula in the emergency room or during the whole hospitalization.
This can lead to many problems in terms of patient discomfort, increase of cost, and prolonged treatment time.
Objectives: This study aimed to reduce the number of attempts needed for a short-cannula insertion or preventing
insertion of a central vascular access by placing an ultrasound-guided long cannula during the emergency department visit.
Material and methods: The insertion of mini-midline was monitored within an emergency room in 50 patients
considered difficult intravenous access patients, who failed two attempts at peripheral venous access insertion and/or
required the use of an alternative vascular device.

Results: A total of 46 patients out of 50 were monitored. In 38 (82%) patients, the device was removed due to the end
of the indication, and in six of them, it was replaced by a central venous catheter. Two devices were left inside even
after discharge and were then removed at the end of indication. In eight (17%) patients, the device was removed due to
accidental removal (4) and malfunction (4). in all the cases, the average duration of the insertion procedure was |0min.
The mean dwell time accounted to 7 and 9 days.

Conclusion: The insertion of a2 mini-midline as part of the first emergency room visit in selected patients is a rapid, safe,
and cost-effective procedure, which can provide the patient with stable venous access during the all hospitalization time.

Keywords
Mini-midline, difficult venous access, peripheral vascular access, emergency department, ultrasound-guided vascular
access, difficult intravenous access patients
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adults. Systematic review of literature and proposal for a standardized
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Adam Fabiani ™", Nicola Aversana“, Marilena Santoro °, Gianfranco Sanson

* Department of Biomedicine and Prevention, University of Rome Tor Vergata — Via Montpellier 1, Rome, Italy

® Cardiothoracic-Vascular Department, Cardiac Surgery Intensive Care Unit, Azienda Sanitaria Universitaria Giuliano-Isontina — Strada di Fiume 447, Trieste, Italy
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4 Department of Medicine, Surgery and Health Sciences, University of Trieste, Strada di Fiume 447, Trieste, Italy

ARTICLEINFO ABSTRACT

Keywords: Introduction: Long peripheral catheters (LPCs) and midline catheters (MCs) are indiscriminately labelled with
Catheter failure . . different names, leading to misclassifications both in primary and secondary studies. The available studies used
Catheter-related bloodstream infection different methods to report the incidence of catheter-related complications, affecting the possibility of properly
Ca,m,ew'rehmd thrombosis comparing the catheter outcomes. The aim of this review was to explore the complications related to LPCs and
Clinical research . R .

MCs after reclassifying according to their length.

Complications
Long peripheral catheter Methods: Systematic literature review based on the Preferred Reporting Items for Systematic Reviews and Meta-

Midline catheter Analyses, conducted on PubMed, Scopus and CINAHL databases. The study protocol was registered in the In-

Vascular access ternational Prospective Register of Systematic Reviews. Data regarding LPCs and MCs were compared. Catheter
outcomes were classified into major and minor complications, recomputed and reported as cases/1000 catheter-
days.

Results: Fourteen studies were included. Over-half of the devices were correctly labelled by the authors, mis-
classifications affected particularly LPCs improperly labelled MCs. The cumulative incidence of catheter-related
bloodstream infections was 0.3 and 0.4/1000 catheter-days, that of symptomatic catheter-related thrombosis was
0.9 and 1.8/1000 catheter-days for MCs and LPCs, respectively. Minor complications and catheter failure were
higher for LPCs.

Conclusions: A misclassification exists in the labelling of MCs and LPCs. A widespread heterogeneity of diagnostic
criteria adopted to classify the catheters’ outcomes was found, exposing the risk of misestimating the incidence of
complications and undermining the possibility of effectively comparing results of the published research. We
proposed a list of definitions and relevant variables as a first step toward the development of standardized
criteria to be adopted for research purposes.
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Fig. 1. PRISMA flow chart of the review process. *: case reports, letters, abstracts, commentaries, conference proceedings, secondary studies.




Table 1
Summary of main characteristics of the studies included in the review.

Author, Year Country Design  Number of catheters  Quality score (LOE)  Setting Population

Bahl, 2021 UsA RCT 191 93 (1) Suburban tertiary care center DIVA, iv therapy (7-28 days)
Campagna, 2018 Italy ROS 1538 69 (5) Two acute care hospitals n.d.

Fabiani, 2020 Italy ROS 184 96 (4) Cardiovascular dpt DIVA

Fabiani, 2023 Italy ROS 240 86 (4) Cardiovascular dpt Patients with MCs or LPCs insertion.
Frondizi, 2023 Italy POS 158 79 (4) COVID-19-non-ICU- hospital DIVA

Jeon, 2022 Korea ROS 117 83 (4) Single center Patients with MCs insertion
Johnson, 2022 UsA ROS 115 78 (5) Veterans hospital DIVA, iv therapy, blood draws
Jones, 2022 Australia ROS 207 74 (5) Rural regional hospital DIVA, iv therapy (5-30 days)
Lisova, 2018 Czech Republic POS 439 61(3) Surgical, medical dpt DIVA, iv therapy (=5 days)
Locatello, 2022 Italy ROS 265 80 (4) Surgical n.d.

Bundgaard M, 2020 Denmark ROS 98 80 (4) Surgical, medical, ICU DIVA, iv therapy (medium-long term)
Marsh, 2022 Australia RCT* 61 97 (1) Surgical, medical, anaesthetic dpt DIVA, iv therapy (=5 days)

Nielsen, 2021 Denmark RCT 97 87 (1) Cardiology, infectious diseases dpt iv therapy (> 5 days)

Tomas-Lopez, 2022 Spain POS 2275 84(3) Surgical, medical DIVA, iv therapy (6-30 days)

RCT: randomized clinical trial. ROS: Retrospective observational study. POS: Prospective observational study. ICU: intensive care unit. DIVA: difficult intravenous
access condition. iv: intravenous. LOE: level of evidence. n.d.: not declared. *: pilot study. dpt: department.

Table 2

Long-peripheral-catheters: characteristics of the devices and major complications as reported by studies included in the review.
Author, Year Catheter characteristics Author's catheter classification  Dwelling days Catheter failure®  CR-BSI" 5-CRT"

1 mean/median [max]”  (method) (method) (method)

Bahl, 2021 4.5 Fr/15 cm (PUR-AT-AM) Midline.catheter 10.1 = 6.6 [NA] 22,8 (PR-UM/C) 0 (NHSN) 5.7 (Us+Co)
Fabiani, 2020 20-18 G/8-10 cm (PET) Long-peripheralcatheter 11+ 8.9 [54] 15.9 (PRC) 0 (DTP/TC) 1.2 (US+Co)
Pabiani, 2023 18 G/10 cm (PUR) Long-peripheral-catheter 17.1 + 12.3 [74] 5.1 (PR-C) 1.0 (DTP/TC) 3.1 (US+Co)
Jeon, 2022 20-18 G/5-10 cm (PUR), Midline-catheter 16.8 = 13.5 [76] 26 (PR-C/NC) 1,0 (BC/TC + RS) 0.5 (US)
Johnsen, 2022 10 ¢m (PUR) Midline-catheter (11; 5.5-19.5) [NA] 12.8 (PR.C) 0 (BC® + TC/DTP+ NOI) 0.6 (Us/V)
Jones, 2022 20 G/8-10 cm (PUR) Midline-catheter 8+ NA [38] 18.3 (PRC) NA 0.6 (US)
Bundgaard M, 2020 20-16 G/10 cm (PUR) Midline-catheter (8: 0-41) [41) 71.8 (PRC) 0 (BC/TC) 2.1 (Us)
Marzh, 2022 20-18 G/8-10 em (PUR) Midline.catheter (4.9; 3.2.8) [NA] 69.3 (APIF) 0 (NHSN) 5.3 (Us)
Nielsen, 2021 20-18 G/10 cm (PUR Midline-catheter (9; 0-60) [60] 48.9 (PR) 0 (BC/TC + NO1) 0.3 (Us)

CR-BSI: catheter-related bloodstream infection. S-CRT: symptomatic catheter-related thrombosis. PUR: polyurethane. PET: polyethylene. AT: anti-thrombotic. AM:
ant-microbic. NA: not assessed. PR: premarure removal. C: complications. NC: non complications. UM: unresolvable malfunction. APIF: all causes post-insertion
failure. DTP: differential tme to positivity. TC: tp culture. NHSN: National Health and Safety Network. BC: blood culture. NOI: no other infections. RS: resolution
of symptoms. US+Co: US-scan + US compression test. US: US-scan. V: venogram.

 Data presented as “mean + standard deviation” or “(median; interquartile range)” or “(median; range)".

® Incidence per 1000 catheter/days. ¢: up to 48 h after catheter removal.



Table 6

Cumulative complication rates by considering.the auerall data of the included ctudies

Outcome Midline-catheters Long-peripheral-catheters
Catheters Events Crude rate Incidence Catheters Events Crude rate Incidence
(n) (n) (%) (1000 c/d (n) (n) (%) (1000 c/d)
Major complications
CR-BSI 3046 19 0.6 0.3 755 4 0.5 0.4
S-CRT 5023 114 2.3 0.9 962 20 2.1 1.8
Minor complications
Exit-site infections/phlebitis 4865 18 0.4 0.1 962 49 5.1 4.4
Leaking/infiltration/extravasation 4865 29 0.6 0.2 962 28 2.9 2.5
Occlusion/malfunction 5023 172 3.4 1.3 962 28 2.9 2.5
Accidental removal/dislodgment 4865 215 4.4 1.7 962 66 6.9 5.9

CR-BSI: catheter-related blood-stream infection. S-CRT: symptomatic catheter-related thrombosis.
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The longer the catheter, the lower the risk of complications: Results

of the HERITAGE study comparing long peripheral and midline ==

catheters
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Key Words: Background: Although widely used in clinical practice, long peripheral (LPCs) and midline catheters (MCs)

Catheter-failure » ) are often misclassified because of their similar characteristics. Comparative studies on these devices are

Catheter-related bloodstream infection lacking. This study aimed to explore complications risks in polyurethane LPCs and MCs.

Catheter-related thrombosis
Fibroblastic sleeve
Long peripheral catheter

Methods: Prospective cohort study. Catheter-failure within 30 days was the primary outcome, catheter-
related bloodstream infection (CR-BSI), thrombosis, and fibroblastic sleeve were secondary outcomes. The
average number of drugs infused per day was computed to measure the overall intensity of catheters’ use.
Results: The catheter-failure incidence was 5.7 and 3.4/1,000 catheter-days for LPCs and MCs, respecrively.
MCs were associated with an adjusted lower risk of catheter-failure (hazard ratio 0.311, 95% confidence
interval 0.106-0.917, P = .034). The daily number of drugs infused was higher for MCs (P < .001) and was
associated with a greater risk catheter-failure risk (P = .021). Sensitivity analysis showed a decreased ca-
theter-failure risk for MCs starting from day-10 from positioning. The incidence of CR-BSI (0.9 vs 0.0/1,000
catheter-days), thrombosis (8.7 vs 3.5/1,000 catheter-days), and fibroblastic sleeve (14.0 vs 8.1/1,000 ca-
theters-days) was higher for LPC catheters.
Conclusions: Despite more intensive drug administration, MCs were associated with a longer un-
complicated indwelling time.
© 2024 The Author(s). Published by Elsevier Inc. on behalf of Association for Professionals in Infection
Control and Epidemiology, Inc. This is an open access article under the CC BY license
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Table 2
Incidence per 1,000 catheter-days of the study outcomes
All catheters LPCs MCs
Catheter-failure 43 5.7 34
CR-bloodstream infections 04 0.9 0.0
Catheter-related thrombosis* 5.4 87 35
Symptomatic 04 0.5 03
Asymptomatic” 5.1 8.2 32
Fibroblastic sleeve® 103 14.0 81

CR, catheter-related; LPCs, long peripheral catheters; MCs, midline catheters.
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Safety and Efficacy of Midline vs Peripherally Inserted Central Catheters

Among Adults Receiving IV Therapy
A Randomized Clinical Trial

Smon L Thomsen, MO Rikdo Boa. AN; Lars Vinter Jensen, MO, PhiD: Bodd S Raamussen, MO, Ph0

Abstract Key Points
ARG RIS
IMPORTANCE Midine cathetars (MCs) are widsly used, but safety and efficacy compared with G
<3 (MCs) 3 safe and more efficacious

o central (PICCs) has not been adequately evaluated. o R 3
ORIECTIVE To compara the safety and efficacy of MCs with PICCs among adit patients with an P “""""’x‘“
antidpated intravenous therapy lasting from 5 to 28 days. ; . 7
DESIGN, SETTING, AND PARTICIPANTS This paraliel, 2-group, open-labsi, randomized clinical trial Findings In this randomized chmical trial
{RCT) was conductad in Denmark from October 2018 to February 2022 ata single acacemic tertiary of 304 patients, rates of catheter-
Care centar. Adult mpatients and ients wers ety i related bloodhtream nfection did not
-_— differ between the catheter groups. The
INTERVENTION Patients wes inakl the MC group or the PICC MC group had by sigr
cortrol group. higher catheter-selated complication
— rate, with an ncidence rate ratio of 2.37
MAIN OUTCOMES AND MEASURES The pnmary was catheter ith the PYCC. g
am:;:? m:'r;:w' 2 M-:‘:" fil SR

b X ware both safe and efficacious, and

pan in relation to drug or flukd administration. and leaking from the puncture site. Incidence rate despie the MC group having & higher
ratics (IRRS) worg calculated 1o 35508 betweon-group falurs rates over davice dwell time using " st WCs coukd baan
Poisson regression. An intention-to-treat analysis was performed. shernative 1o PICCS.
RESULTS A totaf of 304 patients (maan [SO] age, 54.6 [13.5] yoars; 130 [42 8%] femafe) wore
ncluded in the analysss. and 152 patients wers allocated % sach catheter group, The incidence of + VimaiAtaac
CRES! was low, with O in the MC group and | in the PICC control group (P > 99). The MC group had a + Edtons

higher cathoter-refated compiication rate (20 [13.23%] vs T1 [7.2%0). andan IRR of 237 (95% O 112-
502:P= 02 for complications compared with the PICC control group. In 2 post hot analysis
stratfied by catheter dwell time. no significant dference in compiication rate (RR, 116; 55% C1.
050.2.68; P = 73) was found batween tho 2 groups for Cathators used less than 16 days.
CONCLUSIONS AND RELEVANCE In tivs RCT with patients who received medium- to long-term
ntravencus thernpy. the incdence of CRES! was low, with no diffesence between MCs and PICCs. The

150 of MCs resultad in 3 higher nc with use of
PICCs. This finding should be balinced m the decision of type of catheter used at the indivedual
patient level.
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We performed a single-center open-label, 2-group, parallel-group RCT to compare catheter
complications between the new generation MC Vygon Seldipur Smartmidline (Vygon) (MC group)
with a Cook Turbo-Ject Power-Injectable PICC (Cook Medical) or a B. Braun Celsite PICC-Cel (B.
Braun) (PICC control group). The study took place at a university hospital in Denmark covering a local

Smartmidline: da2a b FR; da 4 a 20 cm

Figure 1. Flow Diagram for the

and Analysis of
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Table 2. Catheter-Related Complications

Patients, No. (%)

Qutcome MCgroup (n = 152) PICC group (n = 152) P value
Primary

CRBSI 0 1(0.7) >.99
Secondary

Deep vein thrombosis 0 2(1.3) .50
Reasons for catheter removal

Treatment ended 132 (86.8) 142 (93.4)

Pain during infusion 2(1.3) 0

Phlebitis 0 1(0.7)

Infiltration 2(1.3) 0

Accidental removal 4(2.6) 1(0.7) 045

Occlusion 3(2.0) 2(1.3)

Leaking 7(4.6) 1(0.7)

Other 2(1.3) 53.3)
Premature removal, all cause 20(13.2) 10 (6.6) .08
Incidence of premature catheter removal per 1000 10.3 (6.6-15.9) 3.9(2.1-7.3) .02
catheter-days (95% CI)

Table 3. Complications and Premature Catheter Removal
Patients, No. (%)

Complication MCgroup (n = 152) PICC group (n = 152) IRR (95% CI) P value
Any complications 20(13.2) 11(7.2) 2.37(1.12-5.02) .02
Premature removal 20(13.2) 10(6.6) 2.61(1.21-5.64) .02
Major complications® 0(0.0) 3(2.0) NA NA
Minor complications®? 20(13.2) 8(5.3) 3.26 (1.40-7.59) .006

Abbreviations: CRBSI, catheter-related bloodstream
infection; MC, midline catheter; PICC, peripherally
inserted central catheter.

Abbreviations: IRR, incidence rate ratio; MC, midline
catheter; NA, not applicable; PICC, peripherally
inserted central catheter.

@ Major complications included catheter-related
bloodstream infection and deep vein thrombosis.

b Minor complications included pain during infusion,
phlebitis, infiltration, accidental removal, occlusion,
leaking, and other reasons.

(5 JAMA Network Open. 2024:7(2):e2355716. doi:10.1001/jamanetworkopen.2023.55716
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Figure 2. Unadjusted Kaplan-Meier Estimates of Cumulative Catheter Removal Rates
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Methods

MEDLINE, CinAHL, Scopus, EmBASE, and Cochrane CENTRAL were searched. Full-text studies
comparing the risk of CLABSI between PICCs and CVCs were included. Studies involving adults
18 years of age or older who underwent insertion of a PICC or a CVC and reported CLABSI were
included in our analysis. Studies were evaluated using the Downs and Black scale for risk of
bias. Random effects meta-analyses were used to generate summary estimates of CLABSI risk
in patients with PICCs versus CVCs.

Results.

Of 1,185 studies identified, 23 studies involving 57,250 patients met eligibility criteria. Twenty
of 23 eligible studies reported the total number of CLABSI episodes in patients with PICCs and
CVCs. Pooled meta-analyses of these studies revealed that PICCs were associated with a lower
risk of CLABSI than were CVCs (relative risk [RR], 0.62; 95% confidence interval [CI], 0.40-0.94).
Statistical heterogeneity prompted subgroup analysis, which demonstrated that CLABSI
reduction was greatest in outpatients (RR [95% CI], 0.22 [0.18-0.27]) compared with hospitalizec
patients who received PICCs (RR [95% CI], 0.73 [0.54-0.98]). Thirteen of the included 23 studies
reported CLABSI per catheter-day. Within these studies, PICC-related CLABSI occurred as
frequently as CLABSI from CVCs (incidence rate ratio [95% CI], 0.91 [0.46-1.79]).

Limitations.

Only 1 randomized trial met inclusion criteria. CLABSI definition and infection prevention
strategies were variably reported. Few studies reported infections by catheter-days.

Conclusions.

Although PICCs are associated with a lower risk of CLABSI than CVCs in outpatients,
hospitalized patients may be just as likely to experience CLABSI with PICCs as with CVCs.
Consideration of risks and benefits before PICC use in inpatient settings is warranted.
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IMPORTANCE Littlo the safety of peripherally nserted
central catheters (PICCs) for cutpatient parentaral antimicrobial therapy (OPAT).
OBJECTIVE T P from midiine vs PICCs for OPAT.

DESIGN, SETTING, AND PARTIOPANTS This tve cohort who

mmwmammammmm
and November 2023 across 69 Michigan hospitals. Bacause peripherally compatible OPAT
was the Indication of interest, vancomycin therapy was excuded. Data were analyzed from
April to June 2024.

EXPOSURES Insertion of a midline catheter or PICC for OPAT following hospitalization.

MAIN OUTCOMES AND MEASURES The device ations
mmmmmm«mmwwms
Secondary outcomes induded minor device complications (eg. catheter dislodgement.
occkssion, tip migration, infiltration, superficial thrombophiebitis, or @it site concems) and
device failure, definad as catheter removal following device complication. Cox proportional
hazards regression models wore it to device type and outcomes. adjusting for pationt and
device confounders and device dwell.

RESULTS Of 2824 induded patents, 1487 (53 5%) were male, and the median (QR) age
was 66.8 (S5.9.771) yaars. Of 2824 devices placed for OPAT, 1999 (70.8%) were midiing
catheters and 825 (29.2%) were PICCs. The median (JQR) dwell time was 12 (8-17) days
for midiing catheters and 19 (12.27) days for PICCs (P < 001). Amajor device compiication
occurrad in

44 patients (1.6%) overall, induding 16 (0.8%) with midine catheters and 28 (3.4%) with
PICCs (P < DO1). OPAT deltvered via midiing catheters was associated with 2 lower risk

of major complications vs PICCs (adjusted hazard ratio [aHR]. 0.46; 95% C1, 0.23-091).
Risks of minor complic o talure wore smilar d typas (minor
complications: 206 of 1999 10.3%] vs 114 of 825 [13 B%]: aHR, 1.07, 95% (1, 0.83-1.38;
device fallure- 191 of 1993 [9.6%] vs 100 of 825 [12 1% aHR, 1.26; 95% (1. 0.96.1.65).
For device dwell of 14 or fewer days. midiine catheters were associated with a lower

risk of major complications (12 of 1324 [0.9%] vs 16 of 304 [S.3%]. aHR, 0.29. 95% C1,
012-0.68) and simiar risk of failure (151 of 1324 [11.4%] vs 52 of 304 [171%] aHR. 079:
95% 0. 0.56-112) vs PICCs. For dwell longer than 14 days, no significant difference in rates
of major complications (4 of 675 [0.6%] vs 12 of 521 [2.3%]: aHR, 0.42; 95% (1, 013.140)
or device failure (40 of 675 [5.9%] vs 48 0f 521 [9.2% ] aHR. 102: 95% O 064161
wore obsarved.

CONCLUSIONS AND RELEVANCE In this study, midine catheters appeared to be safe
alternatives to PICCs for OPAT, particularly if infusions were plannad for 14 or fewer days.

d dodi0 20045984
Pubiishiad anline Noversber 1, 2006
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Figure 1. Flow Diagram for Cohort Selection
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Table 2. Frequency of Device Complications In Patients Receiving Outpatient Parenteral Antimicrobial Therapy

by Device Type
No. (%)
Toral ‘Midline catheter PICC P
(N = 2824) (n = 1999) (n = 825) valwe
24(16) 16(0.8) 28(34) <.001
20(0.7) 5(0.23) 15(1.8) <.001
26(09) 11(0.5) 15(18) oo
22(08) 11(0.6) 11(13) 03
4(0.1) 0 4(0.5) 002
320(11.3) 206(103) 114(13.8) 007
120(4.2) 75(3.8) 45(55) 04
82(29) 45(2.3) 37(45) 001
38(21) 2(11) 36(4.4) <001
9(0.3) 5(05) 0 NA
1B{0.6) 16 (0.8) 2(02) 09 Abbrevations. BS, bloodstream
81(29) 72(3.56) 9(11) <001  Infection; DVT, deepveln thrombosts;
" Any major or minor complication 352 (12.5) 215(10.8) 137 (16.6) <001  NA.notapplicble. PICC. peripherally
Dewceraie 2103 19166 oy g ‘meredcentralcatheter
VTE, ver
Table 3. Incidence Density and Hazards of Device Complications In O Parenteral Antimicrobial Therapy
by Device Type
No. 1000 catheter.
Migiine
Total catheter PICC AdJusted hazard
Outcome (N=2824) (n=1999)  (n=825) ratio (95% C1j*
‘Any major complication 44(1.03) 16 (0.59) 28(1.79) 0.46 (0.23-0.91)
Catheter-related BSI 20(0.47) 5 (0.18) 15 (0.96) 0.37(0.11-1.19)
1) 11(0.41) 15 {0.96) 0.64 (0.26-1.59) -
11 (0.41) 11(07) 0.64(0.26-160) 34 muﬁmﬂ"m
0 4(0.26) NA NA Inserted central catheter;
206 (7.62) 114(7.28) 1.07 (0.83-1.38) 58 VTE, venous thromboembolism.
}  75(277)  45(287)  100(067-151) 83 *Coxproportionalhazards model
37(236) 0.54 (0.53-1.67) B4 adjusted for age, sex. Charison
6 2ES)  36@3)  00(@is0ss)  <oon  urbiesie oy
9(0.33) 0 NA NA bloodstream
16(059)  2(0.13)  4.25(D.84-2155) 08 Ifection activemalgnant
8113  72166)  9(057)  40I(154831) <001 Meopsmreceptofantcoagia
352(828)  215(795)  137(8.75) 086(0.76-121) .70 mmmm
201(681)  191(7.06)  100(6.38)  1.26(0.96-165) .10 mm&m‘
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bafety and Outcomes of Midline Catheters vs Peripherally Inserted
Central Catheters for Patients With Short-term Indications

A Multicenter Study

Laksha Swamnathan, MO: Scott Flanders, MD: Jernifor Horowitz, MA; Qisu Zhang, MPH;

Meogan O'Malioy, PrD; Vineet Chopra, MO, MSc
nw«:nn-x
IMPORTANCE Peripherallly inserted central catheters (PICCS) and midlines are fraquently used
for short-tarm venous access. whather one is safer than the other in this setting has not been
adequately reportad.
ORJECTIVE T 2t had 3 PCC vs midiine placed for the
mummwummmnamm
DESIGN, SETTING, AND PARTICIPANTS Thes cohort study analyzed data from a multihospital
registry nduding patients admittad to a participating site from December 2017 through
January 2020 who had a PICC or midin for the indic of difficult venous
0SS OF INtravenous antibiotic tharapy prescribed for 30 or fewer days. Data were analyzed
from October 2020 to March 2021
EXPOSURES PICC and midine placement,
MAIN OUTCOMES AND MEASURES Major complications, inc F
catheter-associated deep vein thrombosis (OVT), catheter-related bloodstream nfection,
(raking into account catheter dwell) were usad to estimate risk for major complications,
adjusting for patient and device charactesistics and the dustered nature of the data.
Sensitivity analyses limiting anafyses 10 10 days of device dwell were performed
RESULTS Data on 10 863 patients, 5758 with PICCs and 5105 with midiines (median [IQR] age
of devics recipients, 54 8 [53 4-75.4] years: 5741152 %) wers fomale). were Included. Afler
modsls, patients who received PICCs had a greater risk of developing a major complication
compared with those who received midines (odds ratio, 1.99; 95% (1, 1.61.2.47). Reduction in
complications stemmed from lower rates of occlusion (2.1% vs 7.0%: P < 001 and
bioodstream infection (0.4% vs 16%: P < .001) in mdlings vs PICCs: no significant difference
in the risk of DVT between PICCs and midines was obsarved. In time-to-event models, similar
outcomes for bicodstream infection and Catheter OCCiusIon ware NOted: however, the risk of
DVT events was lower in patients who received PICCs vs midlines (hazacd ratio, 0.53; 95% O,
038-074) Resuits weore robust to senstivity analyses.
CONCLUSIONS AND RELEVANCE In this cohort study among patients with placement of midiine
mnﬂt(sum 1orm Indications, midings wers associated with a lower risk of Author Affftations 5t Josaphs
bloodstraam infect wpared with PICCs. Whether DVT risk is smilar or Miercy Health System, Ann Artor, o
wichigan (Seamnathan), Dvion
mmmmmmwmmuum Randomized clincal o
. -t Madicing, Universty of Michigan,
Ann Arbar (Flanders, Horowits,
Ihang O'Maley, Chopral. Hospal
Safery Consortum,
A ATDOL Mchgan (Flnders.
Horowitz, Mhang. O'Maley. Chopea).
Department of Mediore, University
of Coloracio Denwer (Chogra)
Comesponding Author: Vineot
Chopra, MO, MSc, Dopartmert of
Maocing, Unwversty of Coborado
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Figure. Sample Selection

21138 PICCs and MCs placed December 2017

to January 2020
12602 PICCs

8536 Midlines

3163 Excluded for missing data
> on lumens or placement
attempts
17975 Included
11670 PICCs
6305 Midlines

¥

6148 |V antibiotics placement
with indication for line
duration of <30 days
4102 PICCs

6001 Difficult access or blood draw
placement indication

3694 Midlines
2307 PICCs

2046 Midlines

Y

10863 Finalsample
5758 PICCs
5105 Midlines

IV indicates intravenous; MC, midline catheter; PICC, peripherally inserted

central catheter.




Table 1. Patient, Device, and Hospital Characteristics (n = 10 863) (continued)

) Standardized mean

Characteristic Midline (n = 5105) PICC(n = 5758) difference Total, No. (%)
Device characteristics
Presence of another CVC 549 (10.8) 608 (10.6) 0.006 1157 (10.7)
PICC/CVC in prior 6 mo 712 (13.9) 1179 (20.5) -0.174 1891 (17.4)
Placement attempts

1 4456 (87.3) 5121 (88.9) -0.051 9577 (88.2)

22 649 (12.7) 637 (11.1) 0.051 1286 (11.8)

Inserted in right arm 2761 (54.2) 4107 (71.4) -0.360 6868 (63.3)

Power injectable devices 4388 (86.0) 5411 (94.0) -0.269 9799 (90.2)
Insertion vein

Basilic 2488 (48.7) 3492 (60.6) -0.241 5980 (55.0)

Brachial 1893 (37.1) 1873 (32.5) 0.096 3766 (34.7)

Other/unknown 724 (14.2) 393 (6.8) -0.241 1117 (10.3)
Inserted by

Vascular access nurse 4652 (98.1) 4492 (83.5) 0.520 9144 (90.3)

Interventional radiologist 77 (1.6) 877 (16.3) -0.532 954 (9.4)

Other/unknown 15(0.3) 12(0.2) 0.019 27(0.3)
Placement indication

Short-term antibiotics 2046 (40.1) 4102 (71.2) -0.661 6148 (56.6)

Chemotherapy 5(0.1) 76(1.3) -0.146 81(0.7)

Difficult access/blood draws 3694 (72.4) 2307 (40.1) 0.688 6001 (55.2)

Multiple fluids 62(1.2) 239(4.2) -0.183 301(2.8)

TPN 2(<0.1) 218(3.8) -0.276 220(2.0)
No. of device lumens

Single 4334 (84.9) 3637 (63.2) 0.512 7971(73.4)

Double 762 (14.9) 1750(30.4) -0.376 2512 (23.1)

Triple/quadruple 9(0.2) 371(6.4) -0.355 380(3.5)
Gauge

4F 4464 (87.4) 3425 (59.5) 0.668 7889 (72.6)

5F 638 (12.5) 2202 (38.2) -0.619 2840 (26.1)

=6F 3(0.1) 131(2.3) -0.208 134(1.2)
Device length, median (IQR), cm 14 (10-16) 42 (39-46) -6.601 35(14-43)
Device duration, median (IQR), d 6(3-12) 14(7-27) -0.776 10 (5-20)
Device removal (for any complication) 371(7.3) 300(5.2) 0.085 671(6.2)




Table 2. Overall Frequency of Device Complications Stratified by Indication for Use

No. (%)
Outcome Total Midline PICC
Short-term IV antibiotic therapy
No. 6148 2046 4102
Any major complication 433(7.0) 71(3.5) 362(8.8)
| Primary BSI 77 (1.3) 5(0.2) 72 (1.8) |
Catheter occlusion 281 (4.6) 45(2.2) 236(5.8)
DVT 81(1.3) 20(1.0) 61(1.5)
Pulmonary embolism 12(0.2) 3(0.1) 9(0.2)
Difficult IV access
No. 6001 3694 2307
Any major complication 426 (7.1) 146 (4.0) 280(12.1)
| Primary gsi 42(0.7) 15(0.4) 27(1.2) |
Catheter occlusion 291 (4.8) 69 (1.9) 222 (9.6)
DVT 99 (1.6) 60 (1.6) 39(1.7)
Pulmonary embolism 13(0.2) 7(0.2) 6(0.3)
Table 3. Device Complications (per 1000 Catheter Days) Stratified by Device Indication
No./d (rate per 1000 catheter days)
Outcome Total Midline PICC
Short-term IV antibiotic therapy
No. 6148 2046 4102
Any major complication 433/84342 (5.1) 71/19077 (3.7) 362/65 265 (5.6)
I Primary BSI 77/84342 (0.9) 5/19077 (0.3) 72/65265 (1.1) I
Catheter occlusion 281/84342 (3.3) 45/19077 (2.4) 236/65 265 (3.6)
DVT 81/84342(1.0) 20/19077 (1.1) 61/65 265 (0.9)
Pulmonary embolism 12/84342 (0.1) 3/19077(0.2) 9/65 265 (0.1)
Difficult IV access
No. 6001 3694 2307
Any major complication 426/67 487 (6.3) 146/31644 (4.6) 280/35843 (7.8)
I Primary BSI 42/67 487 (0.6) 15/31644 (0.5) 27/35843 (0.8)
Catheter occlusion 291/67 487 (4.3) 69/31644 (2.2) 222/35843 (6.2)
DVT 99/67 487 (1.5) 60/31644(1.9) 39/35843(1.1)
Pulmonary embolism 13/67487 (0.2) 7/31644(0.2) 6/35843(0.2)

Abbreviations: BSI, bloodstream
infection; DVT, deep vein thrombosis;
IV, intravenous; PICC, peripherally
inserted central catheter.

Abbreviations: BSI, bloodstream
infection; DVT, deep vein thrombosis;
IV, intravenous; PICC, peripherally
inserted central catheter.
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Abstract

Introduction: In the ICU, peripherally inserted central catheters (PICCs) may be an alternative option to standard
central venous catheters, particularly in patients with coagutlation disorders or at high risk for infection. Some limits
of PICCs (such as low flow rates) may be overcome with the use of power-injectable catheters.

Methods: We retrospectively reviewed all of the power-injectable PICCs Inserted In adult and pediatric patients in
the ICU during a 12-month period, focusing on the rate of complications at insertion and during maintenance.
Results: We collected 89 power-injectable PICCs (in aduits and in children), both multiple and single lumen. All
insertions were successful. There were no major complications at insertion and no episodes of catheter-related
bloodstream infection. Non-infective complications during management were not dinically significant, There was
one episode of symptomatic thrombosis during the stay in the ICU and one episode after transfer of a patient to a
non-intensive ward.

Conclusion: Power-injectable PICCs have many advantages in the ICU: they can be used as multipurpose central
lines for any type of infusion incuding high-flow infusion, for hemodynamic monttoring, and for high-pressure
injection of contrast media during radiclogical procedures. Ther insertion is successful in 100% of cases and is not
associated with significant risks, even in patients with coagulation disorders. Thelr maintenance is associated with

| an extremely low @te of infective and non-infective complications.
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Complications associated with the use of peripherally inserted central 0 )
catheters and midline catheters in COVID-19 patients: An
observational prospective study
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Key Words: Background: Among the many interesting aspects of clinical care during the SARS-CoV-2 pandemic, vas-
CovID-19 cular access still deserves some attention. Peripherally inserted central catheters (PICCs) and mid-
Catheter-related bloodstream infections line catheters (MCs) are venous access devices inserted by ultrasound-guided puncture of veins of the arm,
Venous access devices which have been associated with the possibility of minimizing infectious complications in different popu-
lations of patients. We have investigated their performance in SARS-CoV-2 patients.
Methods: As the incidence of catheter-related bloodstream infections (CRBSI) in patients hospitalized for
COVID-19 is still unclear, we have designed a single-center, prospective observational study enrolling all
patients with established diagnosis of SARS-CoV-2 infection who were admitted to our hospital in the period
between October 2020 and April 2021 and who required either a PICC or a MC.
Results: We recruited 227 patients. The cumulative incidence of CRBSI was 4.35% (10 cases), that is, 3.5
episodes/1,000 catheter days. Four CRBSI occurred in patients with PICCs (4.5/1,000 catheter days) and 6 in
those with MCs (3.2/1,000 catheter days).
Conclusions: Our data suggest that COVID-19 patients may have a more pronounced tendency for the de-
velopment of catheter-related infections compared to other populations of patients.
®© 2023 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All



Table 1
Features and main comorbidities of the patients’ cohort

Mean age (years) 78.08 £ 13.49
Males (%) 95 (41.8)
Female (%) 132 (58.1)
Previous lung disease (%) 53 (23.3)
Diabetes (%) 47 (20.7)
HbA1IC >7.6 (%) 3(1.3)
Hypertension (%) 121 (53.3)
Cardiovascular disease (%) 140 (61.6)
BMI > 30 (%) 51(22.4)

NOTE. A total of 227 venous access devices were inserted: 69 PICCs (30.4%)
and 158 MCs (69.6%); 68 devices (29.9%) were inserted on the left side and
159 (70.1%) on the right side.

As regards PICCs, 58 were single-lumen and 11 double-lumen. One PICC
was tunneled, for the purpose of moving the exit site to a more favorable
skin area.

BMI, body mass index; HbA1C, glycated hemoglobin; MC, midline catheter;
PICC, peripherally inserted central catheter.

Table 2
Total catheter days and incidence of CRBSI among PICCs and MCs
PICCs MCs

Total number 69 158
Catheter days 889 1,863
CRBSI (%) 4(5.8) 6 (3.8)
CRBSI/catheter days 45 3.2
Days before onset of CRBSI (mean) 13.17 +8.35 1425+3.59
Days before onset of CRBSI (ClI) 4.04-2193 8.53-19.97

NOTE. There was no statistical difference in the incidence of CRBSI or in the time of
their onset, comparing PICCs and MCs.

d, confidence interval; CRBSI, catheter-related bloodstream infection; MCs, midline ca-
theters; PICCs, peripherally inserted central catheters.



CONCLUSIONI

« (li accessi venosi periferici, rispetto a qualche anno fa, sono 0ggi riconosciuti come
responsabili di una quota anche considerevole di CABSI

 Probabilmente i tassi di infezione di cannule periferiche standard e Minimidline sono
simili

« [ tassi di infezioni descritti in letteratura per i «Midline» (e la consequente opinione
diffusa che vadano utilizzati per ridurre il tasso di CABSI in USA) sono in realta da
attribuirsi ai Minimidline

« \Verosimilmente Midline e PICC hanno tassi di infezione simili

e Il tasso di infezione dei PICC descritto in letteratura e estremamente variabile

« In ogni caso, resta il paradigma che ogni struttura dovrebbe conoscere i tassi di
infezione di tutti i propri dispositivi di accesso vascolare, non tanto per forzare la
scelta di un dispositivo rispetto ad un altro, quanto piuttosto di ottimizzare
limpianto e la gestione degli stessi






