JHOSPITALIST network

AEFFIRZ 14 VI ERRIC
BAEESIHALLDOMN?
Routine versus clinically indicated replacement of

beripheral intravenous catheters:
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Routine versus clinically indicated replacement of
peripheral intravenous catheters: a randomised controlled
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Replacement of Peripheral and Midline Catheters

|. There is no need to replace peripheral catheters more frequently than
every 72-96 hours to reduce risk of infection and phlebitis in adults.
Category |B

2. No recommendation is made regarding replacement of peripheral
catheters in adults only when clinically indicated. Unresolved issue

3. Replace peripheral catheters in children only when clinically indicated.
Category|B

Replacement of CVCs, Including PICCs and Hemodialysis Catheters

|. Do not routinely replace CVCs, PICCs, hemodialysis catheters, or
pulmonary artery catheters to prevent catheter-related infections.
Category IB

2. Do not remove CVCs or PICCs on the basis of fever alone. Use clinical
judgment regarding the appropriateness of removing the catheter if
infection is evidenced elsewhere or if a noninfectious cause of fever is
suspected. Category |l

Guidelines for the Prevention of Intravascular Catheter- Related Infection, 201 |
Centers for Disease Control and Prevention
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~ Study profile

3379 assessed for eligibility
96 excluded for pre-existing
bloodstream infection or
intravenous catheter in situ
for morethan 72 h
\ 4
3283 randomised
1593 assigned clinically 1690 assigned routine
indicated removal replacement onday 3
1351 insitu onday 3 and 1186 in situ on day 3 and
dinically replaced I I routinely replaced
242 notinsituonday 3 504 not in situ on day 3
or routinely replaced or clinically replaced
‘ \ 4 \ 4
........ p| 1593 included in analysis 1690 included in analysis  |q-------

Figure 1: Study profile of patient flow
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Randomisation and masking

Patients were randomly assigned to one of two treat-
ment groups (simple randomisation with 1:1 ratio, no
blocking, stratified by hospital). Random allocations
were computer-generated on a hand-held device, at the
point of each patient’s study entry, and thus were
concealed to patients, clinical statt, and research statt
until this time. Patients and clinical staff could not be
masked after allocation because of the nature of the
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Clinically Routine
indicated replacement
(n=1593) (n=1690)
Intravenous catheter dwell time (h)*
Mean (SD) 99 (54) 70(13)
Median (IQR) 84 (64-118) 70 (57-77)
Age (years) 551(18.6) 55:0(18.4)
Men 1022 (64%) 1034 (61%)
Type of admission
Medical 292 (18%) 331 (20%)
Surgical 1301 (82%) 1359 (80%)
Comorbidities
None 387 (24%) 411 (24%)
One 350 (22%) 372 (22%)
Two or more 856 (54%) 907 (54%)
Present wound infection 256 (16%) 244 (14%)
Wound drain 95 (6%) 116 (7%)
Stoma 27 (2%) 37 (2%)

Data are mean (SD) or n (%). *Per protocol, N=1351 clinically indicated; N=1186
routine replacement.

Table 1: Baseline demographics and clinical characteristics of patients

Table | : Patient characteristics
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Clinically indicated*

Routine replacementt

Catheter characteristics
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(n=2692) (n=3215)
Inserted by
General clinical staff 1656 (62%) 1856 (58%)
Intravenous insertion service 1002 (38%) 1320 (42%)
Catheter gauge
<18 430 (16%) 481 (15%)
20 1517 (57%) 1746 (54%)
222 736 (27%) 984 (31%)
Insertion in
Ward 2002 (74%) 2467 (77%)
Emergency 276 (10%) 305 (9%)
Operating theatre or radiology 361 (13%) 386 (12%)
Other 53 (2%) 57 (2%)
Skin integrity
Poor 116 (4%) 153 (5%)
Fair 767 (29%) 849 (26%)
Good 1809 (67%) 2213 (69%)
Vein quality Ta-b le 2 :
Poor 381 (14%) 499 (16%) Eprae=l b
Fair 928 (35%) 1154 (36%) )= A
Good 1383 (51%) 1562 (49%) A=A R
Insertion side
Left side 1390 (52%) 1616 (50%)
Right side 1301 (48%) 1599 (50%)
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Insertion site

Cubital fossa 347 (13%) 394 (12%)

Hand 577 (21%) 726 (23%)

Inner forearm 277 (10%) 346 (11%)

Lower forearm 561 (21%) 662 (21%)

Mid forearm 442 (16%) 532 (17%)

Outer forearm 182 (7%) 164 (5%)

Wrist 69 (3%) 81(3%)

Upperarm 201 (8%) 248 (8%)

Other 36 (1%) 62 (2%)

Prescribed treatment

Oral antibiotic 84 (3%) 88 (3%)

Intravenous antibiotic 1835 (68%) 2235 (70%)

Intravenous crystalloid 2668 (99%) 3180 (99%)

Intravenous potassium 222 (8%) 247 (8%)

Intravenous antipyretic 160 (6%) 158 (5%) Tab I € 2( 2
Intravenous cortisone 92 (3%) 73 (2%) Cath eter
Other intravenous drugs 1158 (43%) 1327 (41%)

In some instances, total numbers are not 2692 or 3215 per group because of missing data. Some totals do not add to
100% because of rounding. *In1593 patients. 1in 1690 patients.

DE):

haracteristics

Table 2: Characteristics of peripheral intravenous catheters (per intravenous catheter analysis)
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concealed to patients, clinical staff, and research staff

until this time. Patients and clinical staff could not be
masked after allocation because of the nature of the

intervention. Research nurses were similarly not
masked because they had to allocate patients to the

treatment group and monitor the integrity of the
intervention. However, laboratory staff were masked for
rating of all microbiological endpoints, and a masked,
independent medical rater diagnosed catheter-related
infections and all bloodstream infections. We did
hlinded inter. lahilite chec] heet of

phlebitis assessments.
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Figure 1: Study profile of patient flow



Intention to treat analysis

for analyses.

Baseline characteristics of patients and catheters
were described by group. The primary analysis was by
intention to treat, including all patients (and all
catheters) in their randomised group. First, we
calculated relative incidence rates of phlebitis and
absolute rate differences per 100 catheters and per

* YES!
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Statistical analysis

We used a two-sided design to test equivalence between
groups. The sample size was calculated to detect
equivalence at 4% phlebitis” (equivalence margin 3%)
with 5% significance and more than 95% power. This
determined a total sample of 3000 patients, plus 300 to
allow for attrition. Data were entered directly into a
purpose-built Microsoft Access (version 97) database.
We used SPSS (version 18) and StataSE (version 10)
for analyses.
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Alexandra Hospital, Woolloongabba; and Gold Coast
Hospital, Southport). Recruitment was from May 20,
2008, until the target sample size was achieved on
Sept 9, 2009.

Research nurses screened medical and surgical units
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Clinically indicated Routine replacement Risk (95%C1) p value
(n=1593) (n=1690)
Primary outcome, intention-to-treat analysis
Phlebitis per patient, n (%) 114 (7%) 114 (7%) RR1.06 (0-83t0 1:36); 064
ARD 0-41% (-1-:33t0 2:15)
Phlebitis/1000 intravenous catheter days (95% ClI) 13-08 (10-68-15.48) 13-11(10-71-15.52) HR 094 (0-73t01-23) 067
Primary outcome, per-protocol analysis*
Phlebitis per patient 63/1351 (5%) 47/1186 (4%) RR118(0-81t01.70); 039
ARD 0-70% (-0-88 to 2-28)
Phlebitis/1000 intravenous catheter days (95% ClI) 114 (8-6-14.2) 13.8(9.9-17-8) IRR0-83(0-56t01-23) 032
Secondary outcomes, n (n per 1000 intravenous catheter days)
Any infusion failuret 670 (76-9) 636 (73-2) HR 0-99 (0-89 to 1.11) 0-87
Infiltration 279 (32.0) 235(27-0) HR 1.06 (0-89 t01-27) 0.51
Occlusion 344 (39'5) 344 (39:6) HR 0-92 (0-79 to 1-07) 092
Accidental removal 166 (19.0) 159 (18:3) HR0-98 (0.79t01:23) 0-88
CRBSI 0(0) 1(0-11)
All BSI 4(0-46) 9 (1-03) HR 0-46 (0-14 to 1.48) 019
Venous (local) infectiont 0 0
Mortality, n (%)§ 4 (<1%) 4 (<1%) RR1.06 (02710 4-23) 0.93

ARD=absolute risk difference. BSI=bloodstream infection. CRBSI=catheter-related bloodstream infection. HR=hazard ratio. IRR=incident rate ratic. RR=relative risk. *First
catheter per patient only. fCombined endpoint of phlebitis, infiltration, ccclusion, accidental removal, and CRBSI. $Risk and p value inestimable because of 0 incidence in one
or both groups. §In all cases, mortality was unrelated to intravenous catheter treatment.

Table 3: Study outcomes by treatment group (per-patient analysis)




Clinically indicated Routine replacement Risk (95%Cl) p value
(n=1593) (n=1690)
Primary outcome, intention-to-treat analysis
Phlebitis per patient, n (%) 114 (7%) 114 (7%) RR1.06 (0-83t01.36); 0-64
ARD 0-41% (-1.33t0 2.15)
Phlebitis/1000 intravenous catheter days (95% Cl) 13-08 (10-68-15-48) 1311 (10-71-15.52) HR0-94 (0-73t0 1-23) 0-67
Primary outcome, per-protocol analysis*
Phlebitis per patient 63/1351 (5%) 47/1186 (4%) RR1-18 (0-81t01.70); 039
ARD 0.70% (~0-88 to 2-28)
Phlebitis/1000 intravenous catheter days (5% Cl) 11-4 (8-6-14.2) 13-8(9.9-17-8) IRR 0-83 (0-56 t0 1-23) 032
Statistical analysis
We used a two-sided design to test equivalence between
groups. The sample size was calculated to detect
equivalence at 4% phlebitis” (equivalence margin 3%)
with 5% significance and more than 95% power. This
ARD 0.41%[-1.33 to 2.15]
u
WORSE | BETTER

g + 3
EFEMET—2VDHICA>TWVWSDT. RIFEMINERATND,

PERRIIG L ERDADRKR EERAR B Z LR L

T

e

BE—ABEYICHEITHFFREDAEERIIFESF !



RS

107 — (linical indication
— Routine replacement
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0 100 200 300 400 500 600
Cumulative time to first phlebitis episode (h)
Number at risk
Clinical indication 1593 15390 73S 230 g1 44
Routine replacement 1690 1686 743 231 90 15

Figure 2: Kaplan-Meier analysis of survival from phlebitis per patient
Includes all catheters per patient, log-rank p=0-96.
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Study group Clinical  Antimicrobial Matched positive Other matched positive culture

signsof treatment intravenous catheter tip
sepsis  started culture
Staphylococcus aureus Clinically indicated || Yes Yes No No
S aureus Clinically indicated || Yes Yes No No
Coagulase negative staphylococci || Clinically indicated || No No No No
S epidermidis Clinically indicated No No No No
Pseudomonas aeruginosa m Yes Yes No Urine: Pseudomonas aeruginosa
Coagulase negative staphylococci | Routine replacement | Yes Yes No Wound: Coagulase negative
staphylococci
S aureus Routine replacement || Yes Yes No Wound: S aureus
Escherichia coli Routine replacement || Yes Yes No No
Errobicecoocae 30000 o
Coagulase negative staphylococcit | Routine replacement | No No No No
Bacteroides fragilist Routine replacement | Yes Yes No No
Coagulase negative staphylococcit | Routine replacement | No No No No
Coagulase negative staphylococci | Routine replacement | Yes Yes No No
Kiebsiella oxytoca Routine replacement | Yes Yes No No§

CFU=colony forming units.*Only case of peripheral intravenous catheter-related bloodstream infection.” 1 Two separate episodes from one patient. $Two separate episodes
from one patient. §intraperitoneal pus was identified in the operating theatre at the time of the bloodstream infection and was clinically suspected as the source.

Table 4: Microbiological and clinical information for 15 positive blood cultures from 13 patients
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RS

Clinically indicated  Routine Difference (95% Cl) pvalue
(n=1593) replacement
(n=1690)
Duration of therapy (h)* 98 (69-161) 96 (66-162) s 012
Intravenous catheters used 1.7 (1-0) 1.9(1.2) 021 (0-13-0-29)
Cost of therapy (AUS )t $61.66 ($39-46) $69-24 ($43-45) $7:58 ($4:78-10-38) | <0.0001

Data are median (IQR) or mean (SD). *Cumulative of all intravenous catheters per patient. T2011 cost.

Table 5: Comparison of resource use and costs by treatment group (per patient analysis)

c MEATHIRS M VEEHRICAREZR G o 1=,

LAaL ! !

o BE1ANBLYIZERALEFRIRAT—TILOE. BIE
:lZTHis FERI AL ERFICRIBRLI-BETEHEEIZIE
MNot=,

L




STEP4 JiE 151 ~ O J&E it
BT DERNES EATEZHBT 3




STEP4 JiE {5l ~ O jE it

 BEICESTEERTY FHLETAT
EEENI 7

P57 AR 2 LLS
JLIZDUNTEH

- MIREFHIL

TWhEdMm?

LEIDFRS A 5D
é;h/—c(u\éo

B DERRICEITAER L

PREEIRS A U BELE NS ZEN
inclusion criteria T Y. Rk TH 2 71=,



BlER DT

cZTHTHL. SEOMRIEIFIRZT M VEE
2k BFHRK. TEHhLMEICKDEH
£ (BIFA) ZEHEL=3DTH S,

c IRGERD O (XTEHAR AT L ERRFIBT T
R EZ L2 T, #IRRELE(LRFE
13—6%97—:0

limli

I KRG B FHEREMN o T=,

* STAICEE LT



ERREOSH

[SLLES BB (FiikE) HE

H—J 0 —BEEC 210F
H—2JA—V3°® 320F
a7 —I)LRKYy—2n0—° 320
A—/IN\—F v X 50 200F




STEP5 STEPI-4D RE L

o MXIZF2EY DL EFTIZZ KRB Z
FEoTULELM?
P PubMed CLLERHIFEEIZIER TS 1= !

o FEZEEDLLETTIELV G,
PEDOLBETIIVVEGWEERS,



STEP5 STEPI-4D RE L

?&%0)1
2D

LA\HY?

EfFfztHICERETSE=M?

EFZH LT BEETIELE

P DMXTIEFEIR X DFEE LR F T,

F%@fﬁ FE, aX MEFHLOET-

o=,

BEDIUZTEZS L. TE&F%#
HLIEACEIFEBRDHF R ERY ., &

BDMERICER T HAEEHLNS,




O

s BEH1AHT=VYIZE,
ILDE., BEIARX b+
XBIEELI-FETEHEEIZEM O T=,

MXDEED

REFFRS A VEEICHE T, 3

TEHXRMLI=F &

Btk A LT=8F & TRERK D FE-A

EThHoT=,

[H]
R EE TR
- 3 (X [E]

ILT-53AR D T

X. BEERMEXR

/

T\l



BIRLIEZTRDA

<4iE {5l >
BREBDASA, KEELZEEL TS,
SBREBRS A ViE1 2bnIE+59,
BIBIZ205 —SDSA U BE LD EHDB !

Dr.S
TCoeH. CVAT—TILIFIRWWB o VET 1,

Nurse

(%, EE. FOSA2, SAXKBBTATYT K, |

PERDEL Y ;RO TERIFFFIR D 14 > D EHAZHE(E
48 (96FE) ERFEF-THY. F2ikT 414 >
[ZWVTNIZLTHEHIHRELGITNIEGE S G- T=,



BIRLEITARIOA B

r‘<7b7'~-?zv@@f§;@wraﬁ>
i Y A MR
RIEEARD 5 —5 1 4 H (96 FFf) =Lz EHIA | ORIENE T T TRILER R

R Wi,

XA TIE, 72 R L 96 BF | /MR TIX, RIEFAIRD 7 —7 /L
B CIXFFARK DR ARICE | BHBNER LTS, fHREOIEE
X722 3, U R 7ML, FOH,
AREOREE DS PHENE Z 572w
RV, BRIRRIEN R T 5 F THIE
THZLEHERINTWD,

IR T —T v |
A ER Y T — T | MR LN
-%— R T ke B s ol ) DA~ = N R v P72

SETOAT—TIIVBEHRICAT MY RD
(BEAVERRE FRERBREFI=_2TILEY)




Take Home Message
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