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Purpose : This study aimed to investigate the incidence of intravenous extravasation and the risk factors
associated with the use of peripheral intravenous catheters in adults. Method : This prospective observational
study included 203 adult patients admitted to the general ward who received non—chemotherapy vesicant drug
infusion treatments. Data were analyzed using frequencies, percentage, means, standard deviations, and odds
ratios (ORs) from multiple logistic regressions. Results: The incidence of extravasation was 43.3%. Risk
factors for intravenous extravasation included continuous injections (OR=5.35, 95% CI [1.38, 20.83]), and
parenteral nutrition (OR=3.53, 95% CI [1.43, 873]). Conclusion: The present findings revealed that
gastrointernal medicine problems, continuous injection, and parenteral nutrition were related to intravenous
extravasation. Further research is necessary to reduce the incidence of extravasation related to peripheral
intravenous catheterization in adults, and to prevent secondary complications. Finally, patients should be provided
appropriate and continuous care based on the type of intravenous infusion.
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Table 1. Physiologic Factors Related to Intravenous Extravasation (N=203)
Total Normal Extravasation
Variables (N=203) (n=115) (n=88) t or X2 (p)
n(%) or M£SD n(%) or M+SD n(%) or MxSD
Gender 3.14 (076)
Male 127 (62.6) 78 (67.8) 49 (55.7)
Female 76 (37.4) 37 (32.2) 39 (44.3)
Age(yr) 58.33+15.93 59.63+13.85 56.63+18.24 5.96 (.310)
<30 17 8.4 6 (5.2 11 (12.5)
31~40 15 (7.4 7 6.1) 8 9.1
41~50 18 8.9 12 (10.4) 6 6.8)
51~60 49 (24.1) 28 (24.9) 21 (23.9)
61~70 56 (27.6) 36 (31.3) 20 (22.7)
>71 48 (23.6) 26 (22.6) 22 (25.0)
Department 28.81 (<.001)
General surgery 55 (27.1) 48 (41.7) 7 (8.0)
Gastrointernal medicine 148 (72.9) 67 (58.3) 81 (92.0)
BMI(kg/nr) 23.394+3.99 23.93+391 22.69+4.01 8.72 (12D
Underweight <184 24 (11.8) 12 (10.4) 12 (13.6)
Normal 18.5~22.9 61 (30.0) 31 27.0) 30 (34.D
Overweight 23.0~24.9 43 (21.2) 21 (18.3) 22 (25.0)
Obesity 25.0~29.9 68 (33.5) 45 (39.1) 23 (26.2)
Moderate obesity 30.0~34.9 5 (2.5) 5 (4.3) 0 (0.0)
Extremely obesity >35 2 (1.0) 1 0.9 11D
Serum level
Prothrombin Time (second) 12.02+£1.54 12.16+1.83 11.85+1.03 1.44 (15D
Prothrombin Time (%) 91.83+18.16 90.61+18.90 93.42+17.11 -1.09 (277)
Length of hospital stay(day) 430+7.01 5.2949.15 3.00%2.02 6.15 (188)
1~3 143 (70.4) 77 (67.0) 66 (75.0)
4~6 37 (18.2) 21 (18.3) 16 (18.2)
7~9 9 4.9 5 4.3) 4 (4.5
10~15 8 39 6 (5.2 2 (2.3
=16 6 3.1 6 (5.2 0 (0.0)
Activity 1.84 (.606)
Bed fast 1 (0.5 0 0.0 11D
Chair fast 6 (3.0) 4 (3.5 2 (2.3)
Wialks occasionally 27 (13.3) 14 (12.2) 13 (14.9)
Wialks frequently 169 (83.2) 97 (84.3) 72 (81.8)

* BMI = Body Mass Index
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/), A% 39, A FUIA sk U okgo] A&, 1A 29, oFEH adde HAT 9
L0558t Zol7} Qlglom, 8 B Q9 e Y FA, BA 2GA FoF] 67 Wgolglon, =5H
g dkA)9] ZJol= giqith 71AA QQlog dFo] & HEE FAHoE 2XAEH JAEAoR AP WA
A% AAE 5 FHEE 271 ZeSE(x’=15.55, FFE HA= 210 thsiA EAsIe
Table 2. Device, Clinician Factors Related to Intravenous Extravasation (N=203)
Total Normal Extravasation
Variables (N=203) (n=115) (n=883) t or x> (p)
n(%) or M+SD n(%) or M+SD n(%) or M+SD
Clinical Experience of the Nurse(yr) 7.28+4.78 2.59+1.04 2.36+0.97 3.26 (.353)
1~3 38 (18.7) 20 (17.9 18 (20.5)
4~6 68 (33.5 35 (51.5 33 (37.5
7~10 56 (27.6) 32 (27.8) 24 (27.3)
>11 41 (20.2) 28 (24.3) 13 (14.7)
Catheter size(gauge) 15.55 (001)
18 37 (18.2) 22 (19.1) 15 (17.0)
20 71 (35.0) 52 (45.2) 19 (21.6)
22 36 (17.7) 14 (12.2) 22 (25.0)
24 59 (29.1) 27 (23.5) 32 (36.4)
Infusion Pump 0.49 (484)
No 186 (91.6) 104 (90.4) 82 (93.2)
Yes 17 8.4 11 9.6) 6 (6.8
Continuous injection 29.09 (<.001)
No 46 (22.7) 42 (36.5) 4 (4.5)
Yes 157 (717.3) 73 (63.5) 84 (95.5)
Bolus injection 14.78 (<.001)
No 142 (70.0) 68 (59.1) 74 (84.1)
Yes 61 (30.0) 47 (40.9) 14 (15.9)
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Table 3. Drug Factors Related to Intravenous Extravasation

(N=203)

Total Normal Extravasation
Variables (N=203) (n=115) (n=88) tor X (0
n(%) or M+SD n(%) or M+SD n(%) or M+SD

10% dextrose 3.31 (069)
No 134 (66.0) 82 (71.3) 52 (59.1)
Yes 69 (34.0) 33 (28.7) 36 (40.9)

3~5% normal saline 1.55(.214)
No 201 (99.0) 113 (98.3) 88 (100.0)
Yes 2 (1.0) 2 (1.7) 0 0.0)

5% dextrose & normal saline 1.34 (248
No 189 (93.1) 105 (91.3) 84 (95.5)
Yes 14 (6.9 10 8.7 4 (4.5

Parenteral nutrition 47.73 (£.001)
No 83 (40.9) 71 (61.7) 12 (13.6)
Yes 120 (59.1) 44 (38.3) 76 (86.4)

Radiation contrast medium 6.33 (012)
No 178 (87.7) 95 (82.6) 83 (94.3)
Yes 25 (12.3) 20 (17.9 5067

Potassium chloride 1.66 (197)
No 199 (98.0) 114 (99.1) 85 (96.6)
Yes 4 (2.0) 1 0.9 334

Antiviral agents 2.64 (104
No 201 (99.0) 115 (100.0) 86 (97.7)
Yes 2 (1.0) 0 (0.0) 223

Cephalosporin: 2 generation 0.07 (.786)
No 199 (98.0) 113 (98.3) 86 (97.7)
Yes 4 2.0 2 (1.7 2 (2.3

Cephalosporin: 3 generation 0.90 (344
No 190 (93.6) 106 (92.2) 84 (95.5)
Yes 13 6.4 9 (7.8 4 (4.5

Quinine antibiotics 2.51 (144
No 183 (90.1) 107 (93.0) 76 (86.4)
Yes 20 9.9) 8 (7.0) 12 (13.6)

Note. Reused with permission from “Vesicant Extravasation Part 1: Mechanisms, Pathogenesis, and Nursing Care to Reduce
Risk” by C. Sauerland et al., 2006, Oncology Nursing Forum, 33(6), 1134-1141. Copyright 2006 by the Oncology Nursing

Society. All rights reserved.
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Table 4. Risk Factors of Extravasation by Multivariate Logistic Regression Analysis (N=203)
Variables B SE Jo, OR 95%dCl

Department

General surgery 1

Gastrointernal medicine 1.61 0.55 .003 5.00 1.72~14.53
Catheter size(gauge)

18 1

20 0.95 0.54 075 2.59 0.91~7.39

22 0.50 0.56 364 1.66 0.56~4.92

24 -0.52 0.52 316 0.59 0.22~1.64
Continuous injection

No 1

Yes 1.68 0.69 .016 5.35 1.38~20.83
Bolus injection

No 1

Yes 0.16 0.51 .749 1.18 0.44~3.16
Parenteral nutrition

No 1

Yes 1.26 0.46 .006 3.53 1.43~8.73
Radiation contrast medium

No 1

Yes -0.22 0.74 766 0.80 0.19~3.44

* SE = Standard Error; OR =Odds Ratio; CI = Confidence Interval
-2 Log Likelihood = 197.44, Nagelkerke adjusted R”=0.44, p<.001
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