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Inclusion criteria (n=297)
- A patient in CS ward after cardiac surgery
- Age order than 18years

First IV amiodarone infusion

The first PVC administered amiodarone.

Receiving only amiodarone through a PVC

Exclusion
- Transfer during amiodarone

infusion (n=7)

- Positive blood culture with a
fever of 38 C or higher (n=2)
- Receiving IV antibiotics therapy

(n=17)

- Insufficient data (n=32)

Included

in the analysis

(n=239)
AIP Non-AIP
group group
(n=70) (n=169)

Figure 1. Selection of study subjects
AIP=amiodarone induced phlebitis; CS=cardiovascular surgery; IV=intravenous; PVC=peripheral
venous catheter
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1oohulothe G AU AT neAEe) duk 54

gatel A B4 e PrHTable 1. tidzte] BE AHL 64.38

+9.4249 31 AIP ATS 63.26+9.824], B TIFE 64.85+9.254 2 F o
Fozpol7 AR (t=1.187, p=.236). AW AIP EATolH AU 437
(61.4%), BTl FA7F 1009 (59.2%0) 2 F o 3Fe] o3t ztol7t ¢l

TH(x*=0.105, p=.774). AA thd=te] Hg BMIE 25.31+3.37kg/m*$aL AIP
A8 25.29+3.60kg/m”, B]EATFE 25.3243.28kg/m* 2 F o 7HY] Hrold 2}
ol YIATH1t=0.063, p=.950). &EAHL AIP HAT 347 (48.6%) WP 68
H(40.2%) 02 F I b Zpol7F AATH(x=1.406, p=.253). AA hdA F 195
3 (81.6%)°] 71Hdgo] A AIP FAT 5678 (80.0%), HILAYT- 139 (82.2%)
o2 Fod ol YATH*=0.167, p=.715). 7IAAES AEslste] un¥gt
(x’=0.829, r=.395), W (x’=1.622, p=.226), H(x’=3.058, p=.089), A=
(x*=0.091, p=.866), HZ=%5(x=0.154, p=.788), ¥4 (p=1.000), 71EF(x*=0.744,
p=.462)0 - %= A ol ol gl Wt A7 9.994+4 58U =
AIP AT 8.87+2.43Y, ML 10.46+5.159 % F o F 93 zolv}
AATH(£=3.228, p=.001).
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Table 1. General Characteristics between AIP group and non—-AIP group

(N=239)
AIP Non-AIP
fotal group group )
Characteristics (n=239) (2=70) (1=169) Xor t D
M%SD or n (%)

Age 64.381£9.42 63.26£9.82 64.85+9.25 1.187 .236

Sex
Male 143 (59.8) 43 (61.4) 100 (59.2) 0.105 174
Female 96 (40.2) 27 (38.6) 69 (40.8)

BMI (kg/m®) 25.31£3.37 25.29£3.60 25.32+3.28 0.063 .950
<18.5 1 (0.4) 1(1.4) 0 (0.0) 2.745 .433
18.5 ~ 24.9 119 (49.8) 33 (47.1) 86 (50.9)

25.0 ~ 29.9 95 (39.7) 28 (40.0) 67 (39.6)
>30 24 (10.0) 8 (11.4) 16 (9.5)

Smoking
Yes 102 (42.7) 34 (48.6) 68 (40.2) 1.406 .253
No 137 (57.3) 36 (51.4) 101 (59.8)

ComorbidityJr
No 44 (18.4) 14 (20.0) 30 (17.8) 0.167 .715
Yes 195 (81.6) 56 (80.0) 139 (82.2)

Hypertension 127 (53.1) 34 (48.6) 93 (55.0) 0.829 .39
Diabetes mellitus 50 (20.9) 11 (15.7) 39 (23.1) 1.622  .226
Cancer 22 (9.2) 10 (14.3) 12 (7.1 3.058 .089
Hyperlipidemia 55 (23.0) 17 (24.3) 38 (22.5) 0.091 .866
Stroke 18 (7.5) 6 (8.6) 12 (7.1 0.154 .788
Hemodialysis 3(1.3) 1(1.4) 2 (1.2) - 1.000
Others 89 (37.2) 29 (41.4) 60 (35.5) 0.744 .462
Length of stay (day) 9.99+4.58 8.87+2.43 10.46+5.15  3.228 .001

“Fisher’ s exact test;
AIP=Amiodarone—induced phlebitis; BMI=body mass index

including duplicate case
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2. ohi] QTR f AW WATI HWAT] GAH 54

gate] A4 548 g3 Zuk(Table 2). %9 FHAME B4F
93] < (x7=0.471, p=.544), B4 (x*=0.003, p=1.000), thE4=%(x*=1.88
7=.232) W 254(x*=0.029, p=1.000), 7]EH(x*=0.734, p=.503)= F 7+
g zpol7b ik, FAME A A T 22778 (94.6%) 0] AAlE o ® ofn
QTR S AFg38HlaL AIP WHAT 66 (94.3%), BT 1609 (94.7%) = F<] &
ol AR TH(X=1.095, p=.578). &% F HAA FEE(t=0.500, p=.617)%
o gk o7k gt e F A A RIS EN(t=-1.001, p=.318)%
T (t=-0.032, p=.974), ANC(t=1.959, p=.052)& F & 3t #23+ 2ol ¢l

L & g

o

2

Aok, A vjgEge AR A T 379 (15.5%) 0] AJIL AIP HAFL 22
§(31.4%), v 15% (8.9 o2 F 3t BAAH Fod Aolrt AT
(x’=19.241, p<.001).
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Table 2. Clinical Characteristics between AIP group and non-AIP group

(N=239)
AIP Non-AIP
fotal group group X? or
Characteristics (n=239) (2=70) (n=169) . p
M%SD or n (%)

Surgery type”

CABG 33 (13.8) 8 (11.4) 25 (14.8) 0.471 .544

Valve 177 (74.1) 52 (74.3) 125 (74.0) 0.003 1.000

Aorta 36 (15.1) 14 (20.0) 22 (13.0) 1.886 .232

Maze 46 (19.2) 13 (18.6) 33 (19.5) 0.029 1.000

Others ' 27 (11.3) 6 (8.6) 21 (12.4) 0.734 .503
Arrhythmia

AF 227 (94.6) 66 (94.3) 160 (94.7) 1.095 .578

AFL 11 (4.6) 4 (5.7) 7 (4.1)

SVT 2 (0.8) 0 (0.0) 2 (1.2)
Hemoglobin (g/dL) 9.38+1.17 9.49+1.21 9.33+1.15 -1.001 .318
Albumin (g/dL) 3.10+0.28 3.10+0.27 3.10+0.29 -0.032 .974
ANC (/ul) 8655.40+£3194.42 8100.86+£2529.06 8885.09+£3412.91 1.959 .052
LVEF (%) 55.80£10.28 55.29£10.89 56.02+10.04 0.500 .617
History of previous phlebitis

Yes 37 (15.5) 22 (31.4) 15 (8.9) 19.241 <.001

No 202 (84.5) 438 (68.6) 154 (91.1)

*including duplicate case; 'Cardiac mass removal, atrial septal defect repair,
ventricular septal defect removal, septal myectomy

AF=Atrial fibrillation; AFL=Atrial flutter; AIP=Amiodarone-induced phlebitis;
ANC=absolute neutrophil count; CABG=Coronary Artery Bypass Grafting; LVEF=Left
ventricular ejection fraction

- 19 -



3. olmlottE £ AW MY wATe of orhE

m

ofmj et A B 542 th5d @rhH(Table 3). @AW A7
(gauge)E= A A 5 2059 (85.8%)°] 24gauge L, AIP AT 59
(84.3%), AT 146 (86.4%) 0.2 F ++ IF 28k zpol7} §loldh. A
AR F-9e AA iAo 1809 (75.3%) 0] FolAar, 579 (23.8%)°] &,
2] 278(0.8%)°] thElgom F ot b Zpol7h fIATH(x=3.909, p=.142). o}v]
euE AUFEY §32 AR EIFa > B HEAT 1398 (7.7%) ©] AT
Estar olF FALWHS HAA A 5 1859 (77.4%) = AIP AT 557
(78.6%), HIEAIT 13078 (76.9%) 01 Att. FA LW AA AR F 419 (17.2%)
o7 AIP 28 159 (21.4%), W8T 267 (15.4%) 0] A TH(x*=6.456 p=.040).
ofm| QbR FlEke AA] 829.16+282.55mgglom] AIP WAIS 811.24+
238.33mg P]LAIFLE 836.58+299.30mg o2 EAFC Foldk zol= gtk
(t=0.692, p=.490). FUF= AREAT WAL 7Isox2 HF3 sl o= &
AR oz Folatdth(x*=15.494 p=.001). 0-300mg= A A A= F 208 (8.4%)
o7 AIP 2T 27(2.9%), BT 189 (10.7%) ] AtF. 300-700mgS # A o)
FAF T 4678 (19.2%) 02 AIP AT 2078 (28.6%), WA 26 (15.4%) 0] AT},

_

oL

700-1000mg-> 59%8 (24.7%) .2 AIP At 2474 (34.3%), WA 359 (20.7%)
o] t}. 1000mg ©]AFS 11478 (47.7%) 0. & AIP LAt 2478 (34.3%), B]EAT 90
B(53.30) 01k, AA Ak ofm| e vhE FA AT 19.16£8. 144 ZFo] AL
AIP AL 19.26+6.90A17F, HIAITS 19.1248.63A| 0.2 F o+ b *}o
= $IATH(t=-0.138, p=.890). o}t FAAZHS ARESS HAE 7IEL
2 9133 S us 544 o8 2olE HIUH(x’=18.416 p<.001). 8A|ZF
ke AR AR F 318 (13%) 0.2 AIP EATt 4% (5.7%), v 279
(16%) 1™ 8-16A172 337 (13.8%) &= AIP WHAt 1678 (22.9%), HI'ZAT 179
(10.1%) o1 A tt. 16-24A17F2 781 (32.6%) &= AIP A<t 3179 (44.3%), WA
T A7 (27.8%) 01 24A1ZF o] e 9778 (40.6%) 0% AIP wHAIT 199 (27.1%),
H A 787 (46.2%) ©] AT
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Table 3. Characteristics related to Amiodarone infusion between AIP group

and non-AIP group (N=239)
AIP Non-AIP
Total . .
.. group group )
h =239 X
Characteristics (n ) (2=70) (n=169) or t D

M£SD or n (%)

PVC bore size (gauge)

20 2 (0.8) 0 (0.0) 2 (1.2) 1.254 534
22 32 (13.4) 11 (15.7) 21 (12.4)
24 205 (85.8) 59 (84.3) 146 (86.4)

PVC insertion site
Arm 180 (75.3) 58 (82.9) 122 (72.2) 3.909  .142
Hand 57 (23.9) 11 (15.7) 46 (27.2)

Leg 2 (0.8) 1(1.4) 1 (0.6)
Infusion type 6.456 .040
Only bolus 13 (5.4) 0 (0.0) 13 (7.7)
infusion

Bolus followed by 185 (77.4) 55 (78.6) 130 (76.9)
continuous infusion

Only continuous 41 (17.2) 15 (21.4) 26 (15.4)
infusion

Amiodarone doses (mg) 829.16+282.55 811.244238.33 836.581+299.30 0.692 .490
<300 20 (8.4) 2 (2.9) 18 (10.7) 15.494 .001
> 300, <700 46 (19.2) 20 (28.6) 26 (15.4)
>700, <1000 59 (24.7) 24 (34.3) 35 (20.7)
> 1000 114 (47.7) 24 (34.3) 90 (53.3)

Infusion duration (hours) 19.16+8.14 19.26+£6.90 19.12+8.63 -0.138 .890
<8 31 (13.0) 4 (5.7) 27 (16.0) 18.415 <.001
8-<16 33 (13.8) 16 (22.9) 17 (10.1)
16-<24 78 (32.6) 31 (44.3) 47 (27.8)
>24 97 (40.6) 19 (27.1) 78 (46.2)

AIP=Amiodarone-induced phlebitis; PVC=peripheral venous catheter
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. 707 T 357 (50.0%)> FU S AIPZF @wAERor AW 1d 1449
(40.0%), 8™ 27 21 % (60.0%)°lATE. ofr|evtE FY F AIP HA7ZHA] &
2% AFFE 19.30%6.56 A gFollom FHA 8.8 AIZF §-, FHf 41.4 A]XF 5 AIP
7F dAERTE. 707 T 3578 (50.0%) > AT FHE T AIP7F @AEgl o
Aol 174 117(31.4%), AW 24 19948(54.3%), AWM 34 5% (14.3%) ]

87.13 A7+ & AHFe) T8 & AP

AIP WA E2E 70 R YRS Aldstelar, 78 (10%) 2 A AW =AY
98 (12.9%) & FAA AyFolE Adstale. Hd AH Aude] e 04
o7 FTAE A 199 (27.1%), AWM 14 207 (28.6%), AWM 24 259

(35.7%), 8™ 33 68(8.60)3Ath. 172 &xtellA Hd AH G T30l
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Table 4. Incidence and Severity of Phlebitis in Patients with Amiodarone-

induced Phlebitis (N=70)
AIP
. AIP after
o Total 'dur1§g infusion
Characteristics infusion
(n=35)
(n=35)
M£SD or n (%) (min-max)
Grade of AIP
1 25 (35.7) 14 (40.0) 11 (31.4)
2 40 (57.1) 21 (60.0) 19 (54.3)
3 5 (7.1) 0 (0) 5 (14.3)
Time to develop phlebitis (hours) 30.66+19.17 19.30+6.56 42.02+20.92
(8.8-41.4) (7.2-111.0)
Time to develop phlebitis after infusion - - 21.42+£18.75
(0.5-87.1)
Intervention after phlebitis”
Cold therapy 70 (100) 35 (100.0) 35 (100.0)
IV antibiotic 7 (10.0) 3 (8.6) 4 (11.4)
PO antibiotic 9 (12.9) 5 (14.3) 4 (11.4)
Grade of AIP at discharge
0 19 (27.1) 10 (28.6) 9 (25.7)
1 20 (28.6) 12 (34.3) 8 (22.9)
2 25 (35.7) 12 (34.3) 13 (37.1)
3 6 (8.6) 1 (2.8) 5 (14.3)

“Duplicate case

AIP=Amiodarone-induced phlebitis; IV=intravenous; PO=per os
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interval1=2.263-9.783) AIP w4 93 o] Z7}3c}. ofn]ottE FY =S 300mg
olstd w =T} 300-700mg (OR=6.923, 95% CI=1.436-33.373) 2 700-1000mg
(OR=6.171, 95% CI=1.309-29.090) wj AIP ¥4 $go] F7}3itl, opn] o}
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Table 5. Univariate Analyses of Factors for Affecting Amiodarone-induced

Phlebitis after Cardiac Surgery (N=239)
Characteristics OR 95% CI D
Cancer 2.181 0.895-5.312 .086
ANC (/uL) 0.922 0.841-1.011 .086
History of previous phlebitis 4.706 2.263-9.783 <.001
Amiodarone infusion doses (mg)

<300 1
> 300, <700 6.923 1.436-33.373 .016
>700, <1000 6.171 1.309-29.090 .021
> 1000 2.400 0.520-11.069 .262
Amiodarone infusion duration (hours)
<8 1
8-<16 6.353 1.816-22.229 .004
16-<24 4.452 1.418-13.974 .010
>24 1.644 0.514-5.264 .402

ANC=absolute neutrophil count; CI= confidence interval; OR=0dds ratio; PVC=peripheral venous

catheter
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Table 6. Multivariate Analyses of Factors for Affecting Amiodarone-induced

Phlebitis after Cardiac Surgery (N=239)
Variables OR 95% CI D
Cancer 2.593 0.957-7.028 .061
ANC (/uL) 0.939 0.845-1.042 .235
History of previous phlebitis 5.632 2.513-12.621 <.001
Amiodarone infusion doses (mg)

<300 1
> 300, <700 1.750 0.217-14.118 .600
>700, <1000 1.006 0.103-9.801 .996
> 1000 0.624 0.062-6.272 .688
Amiodarone infusion duration (hours)
<8 1
8-<16 7.312 1.268-42.170 .026
16-<24 9.652 1.516-61.466 .016
>24 4.505 0.653-31.075 .127

ANC=absolute neutrophil count; CI= confidence interval; OR=0dds ratio
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ABSTRACT

Incidence and Risk Factors for

Amiodarone—induced Phlebitis After Cardiac Surgery

Song, Eun Woo

Department of Clinical Nursing
The Graduate School of Industry
Directed by Professor

Choi, Hye Ran, RN, MPH

Purpose: The purpose of this study was to determine the incidence and risk
factors for amiodarone-induced phlebitis (AIP) in cardiac surgery patients

receiving intravenous amiodarone and to provide basic data for preventing

ATP.

Methods: This was a retrospective cohort study of patients admitted to the
cardiothoracic surgery ward of a tertiary hospital in Seoul from January 1,
2022 to December 31, 2023. Of the 239 subjects selected, 70 were in the AIP
group and 169 were in the non-AIP group. Data were analyzed by SPSS/WIN 28.0
statistical program. Statistical analyses included descriptive statistics,
independent t-test, x°-test or Fisher's exact test and logistic regression

was performed for risk factor analysis.
Results: The incidence of AIP was 29.3%, with 50% occurring during amiodarone

intravenous infusion and 50% occurring within 96 hours of the end of the

infusion. Multivariate logistic regression analysis of the study showed that
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risk factors for AIP were a history of phlebitis (OR [odds ratio] =5.632,

95% CI [confidence interval] =2.513-12.621) and amiodarone infusion duration.
There was an increased risk of AIP in the 8-16hours (OR=7.312, 95% CI=1.268-
42.170) and 16-24hours (OR 9.652, 95% CI=1.516-61.466) amiodarone duration

group compared to the less than 8 hours.

Conclusions: This study identified the incidence of AIP and risk factors
associated with intravenous amiodarone after cardiac surgery. In order to
reduce the incidence of AIP, it is necessary to evaluating the effectiveness
of nursing guidelines and preventive interventions when administering

amiodarone via peripheral venous catheter.

Key words: Thoracic surgery, Amiodarone, Phlebitis, Risk factors
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