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Background: Phlebitis-associated peripheral infusion of intravenous amiodarone is common in 
clinical practice, with an incidence between 5% and 65%. Several factors, including drug concen-
tration, catheter size, and in-line filter used, are significantly associated with phlebitis occurrence. 
We performed a retrospective propensity score-matched analysis to find out whether in-line filter 
will reduce the incidence of amiodarone-induced phlebitis (AIP) in high concentration of 
amiodarone infusion compared to low concentration without in-line filter. 
Methods: Clinical records of all patients who required intravenous amiodarone infusion for cardi-
ac arrhythmias, between January 2017 to December 2019 were retrieved. The incidence of AIP was 
recorded and subsequently compared among high concentration (2 mg/ml) with an in-line filter 
and low concentration (1.5 mg/ml) infusion without an in-line filter after a 1 to 2 propensity score 
matched. 
Results: The data indicated that among the 214 cases of amiodarone infusion collected, 28 cases 
used an in-line filter with high concentration while 186 cases received a low concentration of 
amiodarone infusion without an in-line filter. After 1:2 propensity score matching, the incidence of 
phlebitis in the high concentration with in-line filter group was significantly higher than the low 
concentration without in-line filter group (28.6% vs. 3.6%, P<0.01). 
Conclusions: Despite the usage of in-line filter, the high concentration of amiodarone infusion re-
sulted in a higher incidence of peripheral phlebitis. Central venous catheterization for a high con-
centration of amiodarone infusion is recommended. 
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INTRODUCTION 

Amiodarone is an anti-arrhythmic agent, that is commonly used in the intensive care unit 

to control supraventricular, and ventricular arrhythmias, including atrial fibrillation, atrial 

https://doi.org/10.4266/acc.2022.00080
http://crossmark.crossref.org/dialog/?doi=10.4266/acc.2022.00080&domain=pdf&date_stamp=2022-08-31


392 https://www.accjournal.org Acute and Critical Care 2022 August 37(3):391-397

Cheewatanakornkul S, et al. Amiodarone-induced phlebitis

flutter, and ventricular tachycardia [1]. Although infusion via 

central venous catheter is recommended to attenuate the inci-

dence of amiodarone-induced phlebitis (AIP), central venous 

catheterization may be technically difficult in an emergency. 

Therefore, peripheral intravenous infusion would be an appro-

priate channel of medication. 

AIP is a common adverse reaction of amiodarone infusion, 

with an incidence between 5%–85%, depending on the specif-

ic infusion protocol [2-5]. Phlebitis is the inflammation of the 

peripheral vein, which results in pain, erythema, and swelling 

of skin overlying the peripheral vein. Phlebitis is mostly a lo-

calized reaction but can progress to systemic inflammation 

including fever, and hemodynamic changes in severe cases. 

The severity of AIP is classified by several groups. The Seminal 

Infusion Nurses Society (INS) Scale and visual phlebitis scale 

are both divided into 4 severity levels from 0 (no phlebitis) to 4 

(severe phlebitis) [4,6]. 

Theoretically, AIP develops from physical and chemical 

injury. Physical phlebitis is related to poor catheter insertion 

and malposition of the peripheral venous catheter. On the 

other hand, chemical phlebitis is related to the properties of 

intravenous amiodarone itself, which easily crystallizes after 

infusion. The amiodarone needle-shaped crystal injures the 

endothelium and leads to phlebitis development [7]. There-

fore, a low concentration of amiodarone and an in-line filter 

is recommended to reduce the crystallization of amiodarone. 

The peripheral large vein is also suggested for use in peripher-

al amiodarone infusion [7]. From a recent systematic review of 

AIP, the size of the vein and venous catheter, as well as the con-

centration of amiodarone, are among the risk factors of AIP [8]. 

In our hospital, the infusion of amiodarone via the periph-

eral vein is the first-line treatment for controlling cardiac 

arrhythmias. We prefer a low concentration of amiodarone 

rather than the high concentration mixture administrated via a 

peripheral venous catheter. The in-line filter is, however, costly 

and intermittently unavailable in our place. Therefore, in-line 

filter is not commonly used with low concentration infusion of 

amiodarone. Nonetheless, a high concentration of amiodarone 

could be used for patients who require fluid restriction. To 

prevent AIP in a high concentration regimen, an in-line filter 

is also theoretically suggested. In addition, the in-line filter 

could be used in high-risk patients, for example elderly, dif-

ficult venous cannulation, and prolonged infusion. The evi-

dence of in-line filter to prevent AIP in the high concentration 

of amiodarone infusion via the peripheral venous catheter 

remains unclear. We, therefore, conducted this retrospective 

matched analysis to find out whether the administration of the 

high concentration of continuous amiodarone infusion with 

in-line filter may reduce the incidence of AIP compared to low 

concentration infusion. 

MATERIALS AND METHODS 

Patients 
We included patients admitted to the intensive care unit and 

cardiac care unit between January 2017 to December 2019, 

who required continuous intravenous amiodarone infusion 

for cardiac arrhythmias for at least 12 hours (Figure 1). We 

excluded moribund cases, patients who had central venous 

catheterization, and postcardiac arrest patients. This study 

has been approved by Institutional Review Board of Faculty 

of Medicine, Prince of Songkla University on October10, 2019 

with the registration number of REC.62-044-15-7. The inform 

consent was waived because it is a retrospective study and all 

personal information were blinded. 

■ Amiodarone-induced phlebitis is common and associat-
ed with morbidity.

■ The administration of high concentration of amiodarone 
of 2 mg/ml with an in-line filter did not reduce phlebitis. 
Central venous catheterization for a high concentration of 
amiodarone is recommended.

■ Amiodarone concentration of 1.5 mg/ml is safe and can 
prevent phlebitis.

KEY MESSAGES

214 Patients with amiodarone infusion

Propensity score matched with 1:2 matching

28 Patients with high 
concentration of amiodarone 

infusion with in-line filter

56 Patients with low 
concentration of amiodarone 
infusion without in-line filter

Figure 1. Patients flowchart.

28 Patients with high 
concentration of amiodarone 

infusion with in-line filter

186 Patients with low 
concentration of amiodarone 
infusion without in-line filter
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Amiodarone Infusion Protocol 
Before starting amiodarone infusion, the 24-gauge peripheral 

venous catheter was inserted into a large peripheral vein such 

as the antecubital vein, vein at the dorsum of the hand, vein at 

the forearm, and arm. A clear adhesive dressing was applied to 

cover the catheter insertion site. Subsequently, 20 ml of nor-

mal saline was flushed through the venous catheter by push 

and pause technique. If there was no leakage, amiodarone 

infusion was then started. 

The amiodarone infusion started with a loading dose and 

subsequent continuous intravenous infusion. For the pe-

ripheral venous catheter infusion, an amiodarone loading 

concentration of 1.5 mg/ml with a total dose of 150 mg diluted 

in 100 ml of dextrose 5% in water (D5W) was given within 30 

minutes. Subsequently, amiodarone continuous infusion was 

started with two concentrations regimens, either low concen-

tration or high concentration. The low concentration regimen 

was an amiodarone concentration of 1.5 mg/ml (900 mg of 

amiodarone in D5W 600 ml), and the high concentration was 

a concentration of 2 mg/ml (900 mg of amiodarone in D5W 

450 ml). The drug concentration selected was at the discretion 

of the treating clinician. The in-line filter was applied to all 

patients receiving a high concentration amiodarone infusion. 

Amiodarone infusions were continued for at least 24 hours, 

until ceased by the treating clinician. 

The in-line filter with filter media of 0.2 micro millimeters, 

positively charged Nylon Posidyne membrane (PALL Medi-

cal, Port Washington, NY, USA), was used in every case who 

received a high concentration regimen. The in-line filter was 

connected to the end of the intravenous fluid delivery tube and 

the other end was connected to the peripheral venous cath-

eter. From our hospital protocol, the peripheral catheter site 

was changed every 24 hours in patients who required longer 

than 24 hours amiodarone infusion to reduce the risk of AIP. 

Normal saline flushing was performed by the push and pause 

technique before using the peripheral venous catheter at the 

new insertion site. 

Monitoring of Phlebitis 
The occurrence of phlebitis was continuously monitored every 

1 hour during amiodarone infusion, and every 4 hours at the 

cease of infusion. Phlebitis was classified into 4 severity levels 

according to the visual phlebitis scale (Table 1). The present 

and severity of AIP is evaluated by the nurse and was finally 

confirmed by the treating physician. The most severe AIP was 

then collected and recorded for the primary outcome. 

Study Outcomes 
The study outcomes are the incidence and severity of phlebitis 

between the two regimens. 

Statistical Analysis 
The overall incidence and risk factors of AIP 
We reported the incidence of AIP in our cohort by number and 

percentage. Subsequently, we performed univariate analysis 

to identify to risk factors to AIP. Selected variables that were 

statistically significant with P<0.1 were then introduced into a 

forward, stepwise, logistic regression model. Odds ratios (ORs) 

and their 95% confidence intervals (CIs) were used to identify 

the independent factors of AIP. 

Propensity score calculation and matching 
We employed the stepwise, binary logistic regression method 

to calculate propensity score, using pretreatment patient clin-

ical characteristic that increased the likelihood of receiving a 

high concentration of amiodarone, including age, sex, types 

of cardiac arrhythmias, and previous phlebitis. After the pro-

pensity score was obtained, the propensity score match cohort 

between the high concentration of amiodarone with in-line 

filter group and low concentration of amiodarone without in-

line filter group were performed by 1:2 matching with a caliper 

of score difference of 0.01.  

Primary analysis 
After propensity score matching, the incidence of phlebitis 

between the groups was compared by chi-square test. The 

continuous variables were presented as median with mini-

mum and maximum values or mean with standard deviation, 

depending on data distribution. The categorical variables were 

presented as numbers and percentages. The comparison of 

Table 1. Phlebitis scale
Severity grading Finding
0 No symptoms
1 Erythema at the access site, with or without pain
2 Pain at access site with erythema
3 Pain at access site with erythema

Streak formation
A palpable venous cord

4 Pain at access site with erythema
Streak formation
A palpable venous cord >2.54 cm in length
Purulent discharge
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clinical characteristics and outcomes was computed by inde-

pendent t-test, Mann-Whitney U-test, chi-square test, or Fish-

er’s exact test as appropriate. A P<0.05 was defined as statisti-

cally significant. All statistical analyses were performed using 

the MedCalc Statistical Software ver. 20.022 (MedCalc Software 

Ltd., Ostend, Belgium; https://www.medcalc.org; 2021). 

RESULTS 

Demographic Data 
During the study period, 214 patients were admitted to the in-

tensive care unit for cardiac arrhythmia requiring amiodarone 

infusion. The median age of the selected patients was 73 years 

(16–98 years) and 61.7% were male. The most common car-

diac arrhythmia was atrial fibrillation (80.8%), followed by 

ventricular tachycardia (17.3%). Twenty-eight cases (13.1%) of 

amiodarone infusion received high concentration with an in-

line filter. Vein at the dorsum of the hand (35.5%) was the most 

common site of peripheral catheterization, follow by vein at 

the wrist (18.2%), lower arm (12.6%), cubital fossa (9.8%), and 

upper arm (8.4%), respectively. Ninety-three percent of cases 

received amiodarone infusion within 24 hours. 

The overall incidence of AIP in our cohort was 8.4% (18/214 

patients), with 12 of 18 patients (66.6%) developed only grade 

1, 2 AIP severity. According to the low incidence of AIP in our 

cohort, we performed the univariate analysis of the whole 

cohort to identify the risk factors of AIP development. There 

is no significantly difference in clinical characteristics includ-

ing age, sex, location of peripheral catheter, types of cardiac 

arrhythmias, previous phlebitis, and skin turgor for the AIP 

development or severity of AIP. Only the high concentration of 

amiodarone infusion with in-line filter was significantly relat-

ed to AIP (Table 2). We also found that the high concentration 

of amiodarone infusion with in-line filter was an independent 

factor of AIP with the adjusted odd ratio of 7.35 (95% CI, 2.55–

21.21; P=0.002). 

Propensity scores matched analysis 
After the propensity scores were calculated, the 28 patients 

in the high concentration with in-line filter group were 1:2 

matched to 56 patients in the low concentration group (Table 3).  

All demographic data were completely matched. Eight cases 

(28.6%) in the high concentration with in-line filter group 

developed AIP with 3 of 8 cases (37.5%) were in the grade 3, 

4 AIP, while two cases (3.6%) in the low concentration group 

(P<0.01) developed grade 1, 2 AIP. AIP occurred significantly 

more delayed in high concentration with in-line filter group 

than in low concentration group (17.4±6.5 hours vs. 4.5±21 

Table 2. Clinical characteristics between the patient with and without amiodarone-induced phlebitis

Variable Patients with amiodarone-induced 
phlebitis (n=18)

Patients without amiodarone-induced 
phlebitis (n=196) P-value

Age (yr) 67.8±18.3 70.2±14.3 0.50
Male 11 (61.1) 121 (61.7) 0.96
Type of arrhythmias 0.07
 Atrial fibrillation 11 (61.1) 162 (82.7)
 Ventricular tachycardia 6 (33.3) 31 (15.8)
 Others 1 (5.6) 3 (1.5)
History of previous phlebitis 2 (11.1) 5 (2.6) 0.05
Position of a needle 0.24
 Cubital fossa 1 (5.6) 20 (10.2)
 Dorsum of hand 5 (27.8) 71 (36.2)
 Wrist 5 (27.8) 34 (17.4)
 Lower forearm 5 (27.8) 22 (11.8)
 Upper forearm 1 (5.6) 17 (11.2)
 Others 1 (5.6) 32 (16.3)
Duration of administration 0.12
 <12 hr 2 (11.1) 66 (33.7)
 12–24 hr 15 (83.3) 116 (59.2)
 >24 r 1 (5.6) 14 (7.1)
High concentration of amiodarone infusion 8 (44.5) 20 (10.2) <0.001

Values are presented as mean±standard deviation or number (%).

www.medcalc.org;
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hours, P=0.03). 

DISCUSSION 

The current study demonstrated that the overall incidence of 

AIP after amiodarone infusion was around 8.4%. However, the 

incidence of AIP was significantly higher in the high concen-

tration with in-line filter group than in the low concentration 

group (28.6% vs 3.6%, P<0.01), which could imply that in-line 

filter application with the infusion of amiodarone at a high 

concentration of 2 mg/ml did not prevent the AIP. Further-

more, the AIP developed at a mean time of 17.4 (standard 

deviation, 6.5) hours after the start of infusion in the high con-

centration regimen, which occurred more delay than the low 

concentration group. Severe AIP (grade 3-4) was around 37.5% 

in only high concentration with in-line filter group, which no 

severe AIP occurred in low concentration infusion.  

According to the Infusion Nurses Society, the rate of phle-

bitis from any peripheral administration of intravenous drug 

should be less than 5% [3,9]. Several studies have reported AIP 

incidence of around 5% to 65% [1-4,8]. In our cohort, the over-

all incidence of AIP was 8.4%, although this developed mainly 

in the high concentration with in-line filter group. However, 

the low concentration of amiodarone without in-line resulted 

in the significantly lower incidence of AIP (3.6%), which was 

lower than the standard value. In addition, the high concen-

tration of amiodarone infusion with in-line filter was only an 

independent factor for AIP in our cohort. Therefore, the high 

concentration of amiodarone infusion (2 mg/ml) should not 

be administered via peripheral venous catheter regardless of 

in-line filter in term of AIP development. 

The risk factors of AIP include high drug concentration, 

Table 3. Patient characteristics and outcomes before and after propensity score-matched analysis

Variable

Before matched analysis After matched analysis
High concentration 
with in-line filter 

(n=28)

Low concentration 
without in-line filter 

(n=186)
P-value

High concentration 
with in-line filter 

(n=28)

Low concentration 
without in-line filter 

(n=56)
P-value

Age (yr) 71.2±12.3 69.9±15.0 0.66 71.2±12.3 71.4±13.0 0.93
Male 24 (85.7) 108 (58.1) <0.01 24 (85.7) 48 (85.7) 1.00
Type of arrhythmias <0.01 0.05
 Atrial fibrillation 18 (64.3) 155 (83.3) 18 (64.3) 46 (82.1)
 Ventricular tachycardia 7 (25) 30 (16.1) 7 (25) 10 (17.9)
 Others 3 (10.7) 1 (0.5) 3 (10.7) 0
History of cigarette smoking 17 (60.7) 68 (36.6) 0.02 17 (60.7) 25 (44.6) 0.17
Poor skin turgor 6 (21.4) 3 (1.6) <0.001 6 (21.4) 1 (1.8) 0.01
History of previous phlebitis 1 (3.6) 6 (3.2) 0.92 1 (3.6) 0 1.00
Position of a needle 0.86 0.99
 Cubital fossa 3 (10.7) 18 (9.7) 3 (10.7) 6 (10.7)
 Dorsum of hand 10 (35.7) 66 (35.5) 10 (35.7) 21 (37.5)
 Wrist 3 (10.7) 36 (19.4) 3 (10.7) 7 (12.5)
 Lower forearm 5 (17.9) 22 (11.8) 5 (17.9) 7 (12.5)
 Upper forearm 3 (10.7) 15 (8.1) 3 (10.7) 6 (10.7)
 Others 4 (14.3) 29 (15.6) 4 (14.3) 9 (16.1)
Duration of administration 0.05 0.16
 <12 hr 4 (14.3) 64 (34.4) 4 (14.3) 19 (33.9)
 12-24 hr 23 (82.1) 108 (58.1) 23 (82.1) 35 (62.5)
 >24 hr 1 (3.6) 14 (7.5) 1 (3.6) 2 (3.6)
Outcome
 Incidence of phlebitis 8 (28.6) 10 (5.4) <0.001 8 (28.6) 2 (3.6) <0.01
  Grade 3, 4 of phlebitis 3 (37.5) 3 (30) 3 (37.5) 0
  Grade 1, 2 of phlebitis 5 (63.5) 7 (70) 5 (63.5) 2 (100)
 Time to develop phlebitis (hr) 17.4±6.5 7.9±5.3 <0.01 17.4±6.5 4.5±2.1 0.03

Values are presented as mean±standard deviation or number (%).
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longer infusion time, lower infusion rate, and higher total ac-

cumulative dose [7]. The current recommendation from sev-

eral consensuses suggests the use of a lower concentration of 

amiodarone, application of the in-line filter, and using central 

venous infusion [10]. Studies reported that an amiodarone 

concentration of 1.2 mg/ml resulted in a significantly low-

er rate of phlebitis than an amiodarone concentration of 

1.8 mg/ml [5,11]. Furthermore, a study on in-line filters for 

amiodarone infusion in the prevention of AIP, documented 

that AIP rates were significantly lower in the presence of in-

line filters (OR, 0.23; 95% CI, 0.15–0.34; P<0.001) [7]. In our 

study, we did not support the application of in-line filter in 

high amiodarone concentration to prevent AIP in peripheral 

venous infusion. Therefore, the administration of high con-

centration of amiodarone must be administered via central 

venous catheter instead of peripheral venous catheter. We still 

uncleared about why the development of AIP in high concen-

tration with in-line filter was more delayed compared to the 

lower concentration one but suggest the dynamic of drug crys-

tallization could be a reason of our finding [7]. 

In addition, an integrated team approach with multidisci-

plinary healthcare providers for close monitoring of AIP de-

velopment in amiodarone infusion cases, as well as hospital 

intravenous fluid team, were among the recommendation for 

AIP prevention [3,10]. However, these modalities are difficult 

to fulfill in some situations, for example, in an emergency set-

ting where central venous catheterization is not suitable, and 

in fluid-restricted patients that could not tolerate the large vol-

ume of intravenous infusion. Higher drug concentration with 

add-on in-line filter is another choice for specific patients such 

as heart failure, renal failure, and patients with clinical fluid 

overloaded. 

In our hospital, we developed an evidence-based amiodarone 

infusion protocol to prevent AIP as a recommendation. Standard 

low concentration of amiodarone at 1.5 mg/ml is administered 

via a peripheral vein, without regular use of in-line filter due to 

high cost and limited supply of the filter. Niël-Weise et al. [12] 

recommended that in-line filters should not be generally used 

in every intravenous infusion, and suggested usage with specific 

agents with a high incidence of phlebitis. From our matched 

analysis, the low concentration protocol demonstrated a lower 

AIP development and mostly in grade 1, 2 AIP, but the higher 

concentration with in-line filter resulted in AIP incidence higher 

than the standard acceptable value. 

We have abandoned the infusion of high concentration of 

amiodarone via peripheral venous catheter regardless of in-

line filter in our hospital and recommended to insert the cen-

tral venous catheter if the high concentration of amiodarone 

infusion is required. 

However, our study has some limitations. Notwithstand-

ing the propensity score-matched analysis in this study, the 

limitations of retrospective studies could not be avoided. The 

propensity score match analysis could not eliminate the un-

measured confounding variables, like randomized control 

study [13]. In addition, the study sample size was small, the ap-

plication of our result must be cautioned. Although our study 

might not be generally applied across institutes, our finding 

may confirm the safety of the protocolized low concentration 

of amiodarone infusion in peripheral vein without in-line filter 

and emphasize the risk of higher amiodarone concentration 

of 2 mg/ml in AIP development despite the application of an 

in-line filter. The high concentration of amiodarone must be 

administered via the central venous catheter to prevent AIP.  

The incidence of AIP was high for the high amiodarone con-

centration infusion with in-line filter protocol. From the cur-

rent matched analysis, the high concentration of amiodarone 

infusion at 2 mg/ml with an in-line filter could not prevent AIP 

and the incidence was higher than the acceptable value. From 

our finding, we strongly suggested that the administration of 

amiodarone with a high concentration (2 mg/ml) should be 

infused via central venous catheter to prevent AIP develop-

ment.  
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