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Routine versus clinically indicated replacement of
peripheral intravenous catheters: a randomised controlled
equivalence trial

Claive M Rickurd, JoanWebster, Marianne C Wallis Nicole Marsh, Matthew R MsGrail Venessa Frenct
liceMcClymort, MichaelWhitby

eFoster, Peter Gallugher

Summary

Background The millions of peripheral intravenous catheters wsed each year are recommended for 72-96 h
replacement in adults. This routine replacement increases health-care costs and staff workload and requires patients
to undergo repeated invasive procedures. The effectiveness of the practice is not well established. Our hypothesis was
that clinically indicated catheter replacement is of equal benefit to routine replacement.

Methods This multi d d non-blinded trial recruited adults (=18 years) with an intravenous
catheter of expected use longer than 4 days from three hospitals in Queensland, Australia, between May 20, 2008, and
Sept 9, 2009, Cor d random assi {141 ratio, no blocking, stratified by hospital, concealed before
allocation) was 1o clmm]h indicated r\ip]au!menl or third daily routine replacement. Patients. clinical staff. and
research nurses could not be masked after treatment allocation because of the nature of the intervention. The primary
outcome was phlebitis during catheterisation or within 48 h after removal. The equivalence margin was set at 3%,

ieatce
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Hosgatal, Herston, Gep,
Awstrlls, Cpgetand Medical
Schaal,

Primary analy by intention to treat. Secondary endpoints were catheter-related bloodstream and local infections,
all jons, catheter Hp infusion failure, catheter numbers used, therapy duration,
mortality, and costs. This trial is regisiered with the Ausimlian New Zealand Clinical Trials Regiswry, number
ACTRN12608000445370.

Findings All 3283 patients randomised (5907 catheters) were included in our analysis (1593 clinically indicated:
1690 routine replacement). Mean dwell time for catheters in situ on day 3 was 99 b (SD 54) when replaced as clinically
indicated and 70 b {13) when routinely replaced. Phlebitis occurred in 114 of 1593 [7%) patients in the climically
indicated group and in 114 of 1690 (79%) patients in the routine replacement group, an absolute risk difference of
0-41% (95% CI —1.33 to 2-15%), which was within the prespecified 3% equivalence margin. No serious adverse
evenis related to study interventions occurred.

interpretation Peripheral intravenous catheters can be removed as clinically indicated; this policy will avoid millions

of catheter

costs in both
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and staff workload. Ongoing

and
close monitoring should continue with imely trearment cessation and prompt remowval for complicarions.

Introduction

Up to 70% of patients in acute care hospitals need a short
peripheral intravenous catheter; about 200 million are
used each year in the USA alone ™ Intravenous catheters
frequently fail before the end of treatment because of
irritation of the vein (phlebitis) with symptoms includ-
ing pain, swelling, redness, occlusion, and a palpable
venous cord. Phlehitis necessitates catheter removal
and replacement. Peripheral intravenous catheter-related
bloodsiream infection s a less frequent bur serious
complication, ocouring in sbout 0-1% of intravenous
catheters or 0-5 per 1000 catheter days.*

Intravenous catheters are often needed for a week or
more, but have been recommended for regular removal
and replacement with a new catheter in an attempt to
decrease both phlebitis and infection. Replacement
requires additional needlesticks for patients, increases
work for dinical s@ff. and contributes 1o insertion of

Hepital, Fynding Australian National Health and Medical Research Council.

intravenous catheters being the most common invasive
medical procedure and therefore a substantial contributor
w health-care coss.! Routine intravenous  catheter
replacement no more frequently than every 72-96 hours
is currently recommended for adulis by the US Centers
for Disease Control and Prevention (CDC).' By contrast,
the CDC recommends not to routinely replace intra-
venous catheters in children, or in high-risk catheters,
such as arterial, haemodialysis, and central venous
catheters, for which research has shown routine replace-
ment does not prevent infection

Modern intravenous catheters are made of low-irritant
materials and might not need routine replacement.
Results of well-designed observational studies have
shown that longer dwell time increases daily phlebitis
risk in a linear rather than exponential manner (ie,
more intravenous catheter days overall increases risk,
but later days of cannulation are not higher risk than

i thelancet com Vol 380 September 23, 200

**ﬁﬁ%ﬂmbj' —TILD)— 9:/ }ﬁtﬁuur F_\i_z}f&
524 IME LB BR B 5 14 B

EHEZ= | RATEBFEHRBAALORIEFRIROT—
TIVH\72~96BFRICEDITHMER N TVET, 2D
W—FORBIEFEELEENESADEEZIEINEE.
BE(IERENRILEZIEDIRITNENHDET , CDH
EOBRNEE D (TSN TOEE A ZIKTJH?-‘E_C"(&*\
EERIEISC LD DT =TIV AT —F A3k [E 5
HmZ BB EVIRERZIL TE U,

V=713 RAE

www.thelancet.com Vol 380 September 22, 2012

RaptorProject Inc.



L . . . fection Control
4. FNT—FILE L URRN T — T LD '574 "
o

&

DEHESCATIVMCKEAT—TILEFRODT—TILOITRICET S
HRERZRLET,

# B3I 1)

1. BRAICE T ZRBEMECHRRRD U ATV ZERBT B7HIC. FKEAT—TILZE B
72~ 96 B L DREICZBIIHNEIFIHD FE A

2. BAICET2FEAT —TILORICOVWTIE. BERNICEEH H2EEIC KBER

DHMEEEINET, DEE
3. MNBOFEHT—TILIE. BEBICIETHHIESICOATTIBLTLES 1B
LYo

4. FHEDBRH HZEEICDH. EFDT—TIILZRRLTIIZS L, Il

https://www.cdc.gov/infection-control/hcp/intravascular-catheter-
related-infections/summary-recommendations.html
D, RaptorProject Inc.



RIBERE

Wl S BB 1
B+ BNT = BEEL > 1

VNSRRI, BEERET
MEEDKEEL, BIRMAEERT

(MR (MAfESNR) cMEEOHMAE (FERRER) OREEDNTVALRED)




RIBERE

Ml VWIME (K, FRlREEEL TARIEL)



2020~

BRIOES ot

+ « NUSE-1830-S
o 22°274

=

wanw 2025.10

RaptorProject Inc.






CNEEH/ETIDH ?



=¥
N
N
§.
\
N
A




No419 /685 H

R ETr B WHEE v Hic & %
ITa— 5 A FLERMPERED T LT,

BRI BERSETATHEET &
;1 6AJEIR HiEemE [T Ak

BERZHEE (T3 &l UBTId. BETAH
SREFES>THRDOPRERRTZE  EETE (BTEEM
BCTY, TO—D8EE - /NELHE  HBAFHE (TI—i8F)
F EEBTO—FEZBOLSIC EZH. TO3—ZRBWVT
BEHECEALAES>TVET,. IO~ NENZEBHORME
. Ny FH A RCB@IcFAZ L. A>TVEYT, TO-T
BELAADREBEDENT EHF MEOETPREEER
HTT R L EASHEBAL | |
' ¥ =9, FOREPEEORZERY BN TOETA. BRAERLC
ICEAT ALY LREICMBEELS  BRED. Bl LPREREIFHRR
25T END. EBETRET |KNERNICRBYZRBHBY. —

4, #LTALY D, AEEHER BRBERPARTDS "’@%g E@E>
INBEVOEBEETADERE R CWET, HEEEMmE. EEE
S5EBTENTEET, Dfcd f‘,\i?—,

BEIEEIC, ER- EPAERETE pHOEE L

S .

e ARG BRI i ]
e T —— i ! RaptorProject Inc.



I1-THRo&ESE

(RO FEARAN\ D)



RaptorProject Inc.



.

ENREERT77R—F ax | HEIHS

FEXFEFBHRNAEFHE

dRA2020 TR AR EAD

3h, dRAZIEXUDL

EEIREBIRT 70—F | OTips& R - HA LIz A B OBEHE !

o s

17, SLENDER CLUB JAPAN e
Sk T

RaptorProject Inc.



Journal of the American Heart Association (e

e 5 LT —-TIVEAICS PRI BEIRF LA SE LIRS

BAR7 7t : DIPRATAFED30B B DIER

Distal Versus Proximal Radial Artery Access

for Cardiac Catheterization: 30 - Day Distal vs. Proximal Radial Artery access for Cardiac Catherization and Intervention
The DIPRA Trial

Outcomes of the DIPRA Study

Karim Al - Azizi, MD (2} ; Ghadi Moubarak, MD {2 ; Chadi Dib, MD; Sameh Sayfo, MD; Molly
Szerlip, MD (2 ; Sibi Thomas, DO; Julie McCracken, BS; Adam Smith, BS; Uma Kelavkar, BS;
Sarah Hale, BA; Johanna Van Zyl, PhD (1) ; Shelby L. McCoy, BS (2 ; Allison T. Lanfear, BS; Jasjit K.

Methods and Cohort Baseline Primary Outcome: | Secondary Outcomes 130 days Outcomes at
Characteristics Composite of Hand 75 Intervention

Banwait, PhD; Preethi Ravindranathan, MS; Kristen Chionh, MS; J. Michael DiMaio, MD () ; 7y, Singlecenter, prospective, Function Change Med Med .
Michael J. Mack, MD {2} ; Srinivasa Potluri, MD . oo od controlied wisl AA2 2 Q=S = - ‘e Successul
) Change Change W . dingmA
W (s ’ i DASH ednNg RA Access
BACKGROUND: Proximal radial artery (pRA) access for cardiac catheterization is safe but can eosrhhorcher b bz o e o

Plano 75% Male Distal RA

jeopardize subsequent use of the artery because of occlusion. Distal radial artery (dRA) access in
the anatomical snuffbox preserves the radial artery, but safety and potential detrimental effects " 200 Aduks und ng Cardiac 666+96y Access 0.01
on hand function are unknown. bl Catherization and Intervention Mean Age

METHODS AND RESULTS: In the DIPRA (Distal Versus Proximal Radial Artery Access for Cardiac

‘\/‘\
Catheterization and Intervention) study, a single - center trial, 300 patients were randomized 1:1 5 Distal vs. Proximal Radial (-'1.,"
to cardiac catheterization through dRA or pRA. The primary end point of change in hand T Artery (RA) Access
function from baseline to 30 days was a composite of the QuickDASH (Quick Disabilities of the 32% Diabetes
Arm, Shoulder and Hand) questionnaire, hand - grip test, and thumb forefinger pinch test. 30d Primary Composite Outcome:
Secondary end points included access feasibility and complications; 254 of 300 patients AT Average Lacore of hange in
completed follow - up at 30 days; of these, 128 were randomized to dRA and 126 to pRA with ey (1) Hand Grip Strength (MGS) 77% Hypertension

/ ) Pinch Grip Stength (PGS),
and :
(3) QuickDASH Survey Score 19% Prior PCI

balanced demographic and procedural characteristics. Both groups had similar rates of access
site bleeding (dRA 0% versus pRA 1.4%; P=0.25). Six patients with dRA failed access compared
with 2 patients with pRA. Radial artery occlusion occurred in 2 pRA versus none in dRA. There
were no significant differences in change in hand function, median hand - grip (dRA 0 [-3.2, 3.3]
versus pRA 0.7 [-2.3, 3.3] kg; P=0.21), pinch - grip (dRA-0.3 [-1.2,0.5] versus pRA 0 [-0.9, 0.9] kg;
P=0.09), and QuickDASH (ERA 0[-4.6,23] veius PRA 0 [-4.6, 2.3] points, P=0.96). There was ngo Coﬂdugon:

significant difference in the composite of hand function between pRA and dRA. Distal radial artery access is a safe strategy for access for cardiac catheterization with a low complication rate. Compared with

CONCLUSIONS: dRA is a safe strategy for cardiac catheterization with a low complication rate. proximal artery access, there is no increased risk of hand d“fummn or radial artery occlusion 30 days after the pfommm

mimmvmmmnd cinl Af b d e

bl —e A A

Compared with pP* *-

o RERASBINERS > & MELLBERERCBU T, dRAIZPRAELEE LT, 30ERACOF MBS/
oo RABIEEDU R V18I & (RBBEL TOWVEDO Tz, AR, PRAEHBLIZARADR ST & IEL1EEH
o BINCUTEHIDS 5 MEHBHIRTS 5.

5.5, M5, ST, S.8) Journal of the American Heart AssociationVolume 12, Issue 21, 7 November 2023
AV A 4 K.B. G M.); Department of Cardiothoracic Surgery Baylor Scott

and White The Heart Hospital PIana TX LMo M) https://doi.org/10.1161/JAHA.123.030774
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Peng et al. BMC Anesthesiology ~ (2025) 25348 BMC Anesthesiology
hitps://doi.org/10.1186/512871-025-03226-2
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Distal versus conventional radial artery =5
catheterization for hemodynamic monitoring

in intensive care setting: a randomized,
controlled, non-inferiority trial

Chao Peng 123 wen wu'*, Yupei Zhang"s. Zhenzhong Han'?, Xiaojie Deng‘ < Jinbo Tan' S,Zuyang X+ and
Rong Zhang o

Abstract
Background Arterial catheterization is fundamental for hemodynamic monitoring in critically il patients, yet
instability and loss of arterial pressure waveform remain clinically significant issues. The distal radial artery (dRA)
approach has been proposed as a potential alternative to the conventional radial artery (RA) approach. This is the
first randomized clinical trial to assess the comparative efficacy and reliability of dRA versus RA catheterization by
examining first-attempt success rates and the stability of arterial pressure waveforms in eritically ill ICU patients.
Methods This randomized controlled trial enrolled 200 critically ill patients requiring arterial catheterization,
assigning them to either dRA (n= 100) or conventional RA (n= 100) groups. All procedures utilized a standard
20-gauge polyurethane peripheral intravenous catheter. Co-primary cutcomes included first-attempt success rate
and frequency of arterial pressure waveform loss during the initial 72-h period. Secondary outcomes included
catheterization time, complications during insertion and management, hemostasis time, and catheter duration.
Bonferroni correction was applied for multiple testing {(a=0.025).
Results First-attempt success rates were comparable between dRA and RA groups (86% vs. 84%, P=0688). The dRA
group experienced significantly fewer arterial pressure waveform losses across all three days (Day 1:1.0[0.0, 2.0] vs.
20[1.0,20]; Day 2:1.0[0.0, 1.0] vs. 20[1.0, 2.0]; Day 3: 0.0 [0.0, 1.0] vs. 1.0[1.0, 2.0J; all P< 0.001). Both groups achieved
100% procedural success with no site crossovers. Arterial catheterization time was longer in the dRA group (F<0.001).
Complication rates during catheterization, management, and after removal were similar between groups. Hemostasis
time was significantly shorter in the dRA group (264 1.5 min vs. 42409 min, P<0.001). Catheter duration was similar
between groups (766+167 vs. 774+164 h, P=0724)
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authar
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DESCRIPTION

A woman in her 50s presented for surveillance
bronchoscopy 3 months after bilateral lung trans-
plantation for alpha-1 anutrypsin deficiency. She
was asymptomatic and her physical examination
was unremarkable. While performing a prebron-
choscopy pleural ultrasound examination to assess
for lung sliding, a large mobile thrombus was inci-
dentally found in the proximal right axillary vein
below the clavide. The thrombus was adhered to a
venous valve and wavered with each venous pulsa-
tion (figure 1A, video 1). Further evaluation of
the right upper extremity veins revealed complete
thrombosis of the basilic vein where a peripherally
inserted central venous catheter (PICC) had been
previously placed. The lung transplantation team
initiated subcutancous enoxaparin and bridged her
to warfarin as an outpatient. She returned for her
next surveillance bronchoscopy 4 weeks later, and
the same team performed a repear ultrasound exam-
ination over the same venous valve, which showed
complete resolution of the thrombus (figure 1B,
video 2).

Upper exwemity deep venous thrombosis
(UEDVT) accounts for 5%—10% of all deep venous
thromboses (DVTS)." * The incdence of venous
thromboembolism (VTE) is high among lung trans-
plant patients, with a reported incidence of 600-9%
in retrospective studies.” * Postmortem examination
of lung and heart-lung transplant patients found
27% had evidence of pulmonary embolism.” VTE
among lung transplant patients is associated with

Figure 1  Incidental upper extremity deep venous
thrombasis. (A) A mabile upper extremity deep vein
thrombus adherent to a venous valve was detected

in the proximal right axillary vein during
a prebronchoscopy lung ultrasound examination. (B)
Complete resolution of the deep venous thrombosis
is seen over the same valve after 4 weeks of

Video 1 Incidental upper extremity deep venous
thrombasis. An upper extremity deep vein thrambus
adherent to a venous valve is seen wavering in the lumen
of the proximal right axillary vein.

increased length of stay, costs of hospitalisation and
in-hospital moreality.’

Approximately 50% of UEDVE are caused
by central venous catheters (CVCs),' * and 30%
of patients with indwelling venous catheters can
have asympromatic UEDVTS.® PICC has a 2.6-fold
increased risk of thrombosis compared with CVC.
Other important risk factors for UEDVT include
malignancy, recent surgery or [rauma, pregnancy,
hormone  therapy and thrombophilic disorders.
UEDVT occurs most frequently in the subclavian,
axillary, jugular, brachial and brachiocephalic veins
but can involve more distal veins.'

Point-of-care ultrasound (POCUS) is a well-
validated tool for derection of lower extremity
DVTs, with a sensitivity of 86%-96%and a spec-
ificity >96%." ¥ Conversely, data on the ability of
POCUS to detect UEDVT are limited. One study
comparing POCUS versus radiology-performed
ultrasound examinations found no discordance for

Video 2 Resolution of deep venous thrombosis. After
dweeks of anticoagulation, complete resolution of the
upper extremity deep venous thrombosis is seen over the
same venous valve.
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