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Influence of Peripheral Venous Catheter Exchange on Occurrence of Phlebitis and
Bloodstream Infection in Adult Patients: Routine Versus Clinically Indicated Replacement

Yun, Ji Seon - Kim, Eun Ok - Seo, Yu Sun - Koh, Eun Ah - Lee, Su Yeol

Jang, Joo Hee - Kim, Han Nah - Kim, Yeon Hee
Department of Nursing, Asan Medical Center, Seoul, Korea

Purpose: The purpose of this study is to compare the efficacy of the current evidence based practice on peripheral venous
catheter replacement. Methods: After ethics approval, 140 patients (480 intravenous devices) were enrolled in our survey. Data
were analyzed by statistical methods such as t-test, frequency analysis, 1’ square, Fisher’s exact test, Kaplan-Meier survival
analysis using SPSS 21 program. Results: First, the average number of inserted peripheral venous catheters in the experimen-
tal group was 2.7 (3.0 in the control group), the number of days of maintenance of the peripheral venous catheters was 3.0
days (1.8 in the control group), and the maximum maintenance day of the peripheral venous catheter was 8 days. Second,
there were no differences in the incidence of phlebitis and bloodstream infection between the two groups. Third, the risk of
phlebitis in the experimental group increased sharply from the 6th day after insertion of peripheral venous catheter. Conclu-
sion: As a result of this study, peripheral venous catheter replacement by clinical signs is recommended, and after 6 days, side
effects should be carefully observed. We propose an iterative study on the effect of clinical signs on peripheral venous catheter

replacement by expanding the number of patients.
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Records identified through Additional records identified
database searching through other sources
(n=30,464) (n=0)

| |

Records after duplicates removed
(n=30,453)

|

Records screened
(n=30,401)

l

— Records excluded (n=30,385)

Full-text articles excluded, with reasons (n=4)

Full-text articles - Same-author precedent research (n=1)
assessed for eligibility — - Extended from 72 hours to 96 hours (n=1)
(n=16) - Pediatric research (n=1)

- Guidelines already in effect (n=1)

|

Studies included in qualitative
synthesis
(n=12)

|

Studies included in quantitative
synthesis (meta-analysis)
(n=12)

Figure 1. Flow diagram.
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Table 1. Evaluation on the Evidence of Clinically Indicated Replacement of Peripheral Catheters
Evidence profiles Study Levels of Grades of
P design (No) evidence/AGREE |l recommendations
No difference in phlebitis rates was found whether catheters were changed MA (1), RCT (1) 1++ A
according to clinical indications or routinely. MA (1), RCT (3) 1+
RCT (2) 1~
The rate of catheter-related bloodstream infection was similar in both MA (1), RCT (1) 1++ A
groups (clinically indicated versus routine change). MA (1), RCT (1) 1+
RCT (2) 1=
There is no need to replace peripheral catheters more than frequently than Guideline (1) 82% Category 1B
every 72~96hours to reduce risk of infection and phlebitis in adults.
No recommendation is made regarding replacement of peripheral catheters
in adults only when clinically indicated. Unresolved issue. by CDC
guideline (2011).
Clinicians should remove and replace PIVCs when no longer required or Guideline (1) 70%
as clinically indicated due to complications. by Queensland government
(2013).
PIVC should be removed or replaced based on clinical need and risk/ Guideline (1) 74%
benefit analysis. by NSW health clinical practice guideline (2013).
Peripheral vascular catheters should be re-sited when clinically indicated Guideline (1) 98% Class B

and not routinely, unless device specific recommendations from the
manufacturer indicate otherwise. New recommendation. by NICE
quideline (2014).

AGREE Il=Appraisal of guidelines for research & evaluation Il; MA=Meta analysis; RCT=Randomised controlled trial; CDC=The Centers for Disease Control and Prevention; PIVC=Peripheral
intravenous cannula/catheters; NSW=New south wales; NICE=National institute for health and care excellence; 1++=High quality meta-analyses, systematic reviews of RCTs, or RCTs with
a very low risk of bias; 1+=Well-conducted meta-analyses, systematic reviews, or RCTs with a low risk of bias; 1~=Meta-analyses, systematic reviews, or RCTs with a high risk of bias; A=At
least one meta-analysis, systematic review, or RCT rated as 1++, and directly applicable to the target population, or A body of evidence consisting principally of studies rated as 1+, directly
applicable to the target population, and demonstrating overall consistency of results; Category 1B=Strongly recommended for implementation and supported by some experimental, clinical,
or epidemiologic studies and a strong theoretical rationale; or an accepted practice (e.g., aseptic technique) supported by limited evidence; Class B=A body of evidence including studies as
2++, directly applicable to the target population, and demonstrating overall consistency of results, or extrapolated evidence from studies rated as 1++ or 1+.
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Table 2. Peripheral Catheter-related Characteristics (N=140, CN=480)
o Exp. (n=70, CN=227) Cont. (n=70, CN=253)
Characteristics Reason for removal
n (%) or M£SD n (%) or M£SD
Insertion number (Average per patient) 27119 3.0£1.5
Maintenance day 3.0+15 1.8%1.0
Survival duration 1 day 22(9.7) 136 (53.8)
Phlebitis 0 5
Infiltration 7 64
Blockage 3 15
Pain 8 25
End of treatment 4 27
Survival duration 2 day 86 (37.9) 56 (22.1)
Phlebitis 8 2
Infiltration 37 17
Blockage 9 8
Inadvertently remove 2 0
Pain 11 19
End of treatment 19 10
Survival duration 3 day 52 (22.9) 45(17.8)
Phlebitis 3 4
Infiltration 29 2
Blockage 3 15
Pain 8 8
End of treatment 9 16
Survival duration 4 day 29(12.8) 16 (6.3)
Phlebitis 2 0
Infiltration 12 0
Blockage 2 11
Pain 4 8
End of treatment 9 2
Survival duration 5 day 26 (11.5) 0(0.0)
Phlebitis 2 0
Infiltration 4 0
Blockage 3 0
Pain 7 0
End of treatment 10 0
Survival duration 6 day 7(3.1) 0(0.0)
Phlebitis 1 0
Pain 2 0
End of treatment 4 0
Survival duration 7 day 3(1.3 0.0
Infiltration 1 0
Pain 1 0
End of treatment 1 0
Survival duration 8 day 209 0(0.0
Infiltration 1 0
End of treatment 1 0
CN=catheters number; Exp.=experimental group; Cont.=control group.
3191 CH Table 4)
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Table 3. Characteristic between the Two Groups (N=140, CN=480)
Exp. Cont.
Characteristics Categories (n=70, CN=227) (n=70, CN=253) X ort o
n (%) or M£SD n (%) or M£SD
Gender Male 47 (67.1) 47 (67.1) 0.00 1.000
Female 23(32.9 23 (32.9)
Age (year) 57.6£10.3 54.6£11.5 -1.68 .096
Length of stay (day) 8.0+2.6 10.0£8.9 1.83 .071
Medical treatment Laparotomy 23(32.9) 22 (31.4) 1.46 481
Laparoscopic surgery 43 (61.4) 40 (57.1)
Intervention 4(.7) 8(11.4)
Immunosuppressants Yes 0(0.0) 1(1.4) *1.01 1.000
No 70(100.0) 69 (98.6)
Hemodialysis Yes 0(0.0) 0(0.0)
No 70(100.0) 70(100.0)
Phlebitis history Yes 0.0 0.0
No 70(100.0) 70(100.0)
Diabetes Yes 9(12.9 9(12.9) 0.00 1.000
No 61(87.1) 61 (87.1)
Inserted by Staff nurse 223(98.2) 244 (96.4) *1.46 270
IV team 4(1.8 9(3.6)
Catheter gauge 18 63 (27.9) 59 (23.3) 2.71 439
20 23(10.1) 34 (13.4)
22 88 (38.8) 107 (42.3)
24 53(23.3) 53 (20.9)
Catheter site Forearm 163(71.8) 164 (64.8) 6.16 104
Brachial 8(3.9) 2183
Back of the hand 39(17.2) 43(17.0)
Wrist or finger 17 (7.5) 25(9.9
Fluid infusion Yes 187 (82.4) 205 (81.0) 0.15 702
No 40(17.6) 48 (19.0)
Antibiotics Yes 97 (42.7) 110 (43.5) 0.03 .869
No 130 (67.3) 143 (56.5)
Blood transfusion Yes 4(1.8 8(3.2) *0.96 .390
No 223(98.2) 245 (96.8)
Electrolyte corrector Yes 7(3.1) 4(1.6) *1.21 .363
No 220 (96.9) 249 (98.4)
Contrast agents Yes 8(3.5) 13 (6.1) 0.75 .388
No 219 (96.5) 240 (94.9)
CN=catheters number; Exp.=experimental group; Cont.=control group; IV=intravenous; *Fisher's exact test.
5. YAZU QXIUS0| 12 FHUS 2y B =
T OF BE SNSRI e AU W 9 2 AT E B 49 Sate) wagu we ol et 24
A7} Aol7k glont, gt mHO6AIRY T TIEollA 39 w4 o o] Aol sl 222l AS AlgRt A) e
8] A5ahi Ao 2 Ueta APd A5o] uet maket age B 72-9647kule} e mEstebs BA At e At
A= 5URE AAS] STk 69| 54| st Ao = Uer wgkd Fa vt gicks Al ARl ST 2013 &
W h(Figure 2). T AR YA HAR ko] =il 20141 = NICE 7}
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Table 4. Trial Outcomes per Group (N=140, CN=480)
Exp. Cont.
Characteristics Categories (n=70, CN=227) (n=70, CN=253) X p
n (%) n (%)
Phlebitis 24 hours after Yes 17(7.5) 10(4.0) 2.82* 118
catheter removal No 210 (92.5) 243 (96.0)
Incidence rate (%) 7.9 40
Score (point)
0 210(92.5) 243 (96.0)
1 4(1.8) 2(0.8)
2 2(09) 0(0.0)
3 11(4.8) 7(2.8)
4 0(0.0) 104)
48 hours after Yes 12(6.3) 13 (6.1) 0.01* 1.000
catheter removal No 215 (94.7) 240 (94.9)
Incidence rate (%) 5.3 5.1
Score (point)
0 215 (94.7) 240 (94.9)
1 2(0.9 208
2 209 4(1.6)
3 8(3.9) 6(2.4)
4 0(0.0) 1(0.4)
BSI Yes 0(0.0) 0(0.0)
No 227 (100.0) 253 (100.0)
CN=catheters number; Exp.=experimental group; Cont.=control group; BSI=blood stream infection; *Fisher's exact test.
0,25+
S Control group
+ + IIExperimental group
= Control group-censored
1. Experimental group-
consored
0,204
E 0154 -
@
>
kS
& 010+ oo
- | :
o :
0.054 I
]
.| : p=.300
M \ ¥ \
0 2 6 8

IV catheter maintenance day

Figure 2. Cumulative hazard according to intravenous catheter maintenance day.
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