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ABSTRACT

INTRODUCTION  There is insufficient evidence on the efficacy and safety of pharmacological cardiover-
sion of recent-onset atrial fibrillation (AF) in elderly patients. Antazoline has been shown to be effective
and safe in various patient populations.

oBJECTIVES We aimed to compare the clinical efficacy and safety of intravenous antazoline for pharma-
cological cardioversion of recent-onset AF between patients aged 75 years or older and those younger
than 75 years.

PATIENTS AND METHODS  This retrospective analysis was conducted using data derived from emergency
room medical records of patients referred for pharmacological cardioversion due to symptomatic AF
lasting less than 48 hours. The threshold for old age was set at 75 years. Conversion to sinus rhythm
was considered the primary efficacy outcome. The primary safety outcome was defined as any adverse
event requiring hospitalization.

RESULTS The study included 334 participants, of whom 110 patients were aged 75 years or older (study
group) and 224 patients were younger than 75 years (controls). Successful cardioversion was achieved
using lower mean (SD) antazoline doses in the study group than in controls: 151 (59) mg vs 168 (58) mg
(P = 0.039). Study and control groups showed a similar efficacy and safety of antazoline (78.2% and
68.3%, respectively; odds ratio [OR], 1.66; 95% Cl, 0.98-1.31; P = 0.06) as well as hospitalization rates
(0.9% and 4.0%, respectively; OR, 0.22; 95% CI, 0.03-1.75; P = 0.17).

cONCLUSIONS Intravenous antazoline seems to be effective and safe for pharmacological cardioversion
of recent-onset AF in elderly patients in the emergency setting.

INTRODUCTION  The prevalence of atrial fibril-  concerns raised in relation to standard rhythm

lation (AF) is higher in elderly patients than
in younger individuals."? As patients aged 75
years or older are at high risk of thromboembol-
ic complications, they should be systematically
screened for AF to establish a timely diagnosis."’
While the decision on initiating oral anticoagula-
tion in elderly patients is rather straightforward,
less is known about the optimal long-term strat-
egy for rhythm or rate control.' The presence of
such risk factors as frailty and multimorbidity
results in a more common use of the rate con-
trol strategy in this population.’** The major

control therapies include their lower effectiveness
and a higher risk of complications.' Even less is
known about the optimal drug use for pharma-
cological cardioversion of AF. Owing to a rela-
tively high prevalence of coronary artery disease
(CAD) and heart failure (HF) in the elderly, ami-
odarone may be the most suitable agent in this
setting, but definitive clinical data are lacking.!
On the other hand, the slow-acting amiodarone
may not be the most viable option for rapid car-
dioversion in the emergency department (ED).®
Antazoline is an antihistaminic drug with potent
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WHAT'S NEW? referral for hospitalization, among others. Pa-
tients were referred for pharmacological cardio-
version of symptomatic AF according to standard
clinical guidelines." Asymptomatic patients were
not considered for immediate cardioversion and
were referred either to an outpatient clinic or to
a hospital for further evaluation. The background

antiarrhythmic therapy was not discontinued and

Our study revealed similar efficacy and safety of intravenous antazoline in
patients aged 75 or older and those younger than 75 years in terms of con-
version to sinus rhythm and risk of hospitalization due to adverse events.
Therefore, antazoline may be a viable option for pharmacological cardioversion
of recent-onset atrial fibrillation in elderly patients in the emergency setting if
other fast-acting agents are contraindicated or not available.

antiarrhythmic properties and a rapid onset of
action when administered intravenously.”-* How-
ever, its exact antiarrhythmic mechanism of ac-
tion remains unclear. Recent research has implied
a multifactorial mode of action involving the sodi-
um and potassium channels. Animal model stud-
ies reported a significant prolongation of atrial
and ventricular effective refractory periods lead-
ing to a remarkable increase in atrial and ventric-
ular postrepolarization refractoriness, an antiar-
rhythmic mechanism observed for amiodarone
or quinidine.®'%'? Antazoline was tested in vari-
ous cohorts presenting with recent-onset AF and
was found to be effective and safe even in patients
with stable CAD or postmyocardial infarction.'*"'s
However, intravenous antazoline may reduce car-
diac output or blood pressure and exacerbate sta-
ble HE.%'216 Nevertheless, its pharmacokinetic
properties seem to be favorable, with a rapid de-
cline in plasma concentrations, terminal elimina-
tion half-life of 2.29 hours, mean residence time
of 3.45 hours, and clearance of 80.5 I/h."’

The aim of this study was to compare the clin-
ical efficacy and safety of intravenous antazoline
for pharmacological cardioversion of recent-onset
AF between patients aged 75 years or older and
those younger than 75 years.

PATIENTS AND METHODS This was a retrospec-
tive analysis of data from ED medical records of
a tertiary care cardiological center for the years
2008 to 2012. The single inclusion criterion for
this study was pharmacological cardioversion us-
ing intravenous antazoline for the treatment of
a symptomatic AF episode lasting less than 48
hours. Patients who did not receive antazoline
were excluded from the study. Data on patient
characteristics, medication use, and the outcomes
of treatment were collected anonymously. Comor-
bidities were evaluated based on medical history
and available patient records. The primary effica-
cy outcome was defined as successful conversion
to sinus rhythm confirmed by 12-lead electrocar-
diography. The primary safety outcome was de-
fined as any adverse event leading to hospitaliza-
tion. Other outcomes of interest included hospi-
tal discharge, hospitalization due to unsuccess-
ful cardioversion of AF, systolic blood pressure of
less than 100 mm Hg, or bradyarrhythmia (heart
rate <60 bpm).

The ED physician on site was responsible for
all clinical decisions, including a referral for car-
dioversion, drug administration, discharge or
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did not affect the decision on or the timing of car-
dioversion in the ED.

In accordance with a clinical standard in our
center, antazoline was administered intravenous-
ly under continuous cardiac monitoring in di-
vided doses of 50 mg every 3 to 5 minutes up to
a maximum dose of 250 to 300 mg or until con-
version to sinus rhythm was achieved.'*'® Any
other concomitant medications, including in-
travenous metoprolol, ion solutions, and intra-
venous propafenone, were administered at the
discretion of the ED physician. Patients who were
eligible for intravenous amiodarone or electrical
cardioversion (eg, presented with hemodynam-
ic instability) were generally admitted to the car-
diology ward and therefore were excluded from
this analysis. Although indicated by clinical guide-
lines for rapid pharmacological cardioversion, fle-
cainide and procainamide are currently unavail-
able in Poland.’

The globally accepted threshold for old age is
65 years, and the available literature on rhythm
control in elderly patients generally reports on
populations aged over 65 or 70 years.®-* While
the mean age of patients in our previous stud-
ies on antazoline was almost 70 years, for
the purpose of the current analysis, we adopted
the threshold of 75 years.®'*16 This threshold is
consistent with the age criterion for active moni-
toring for AF in clinical guidelines as well as with
recent studies on oral anticoagulation in elderly
patients."'® Thus, participants were divided into
a study group including patients aged 75 years
or older and a control group including patients
younger than 75 years.

The analysis was approved by the local Bioeth-
ics Committee (no. IK-NP-0021-74/1529/15 is-
sued on October 5, 2015). Due to the retrospec-
tive design of the study, patients’ consent was
not required.
Statistical analysis Continuous variables were
compared between the 2 groups using the t test
for normally distributed data (the normal distri-
bution of all continuous variables was explored
by examined skewness), and the results were pre-
sented as mean (SD). Categorical variables were
compared between the 2 groups using the x? test
or the Fisher exact test in cases of a minimum
expected count of less than 5. The results were
reported as the absolute numbers and percent-
ages. Cochran-Mantel-Haenszel modified ridit
scores using the row mean score P value were
applied for non-time-to-event ordinal variables
(atrioventricular block). An odds ratio (OR) with
95% CI was calculated. Univariable and backward



TABLE 1  Baseline characteristics of patients aged 75 years or older and those multivariable logistic regression analyses were

younger than 75 years undergoing cardioversion of atrial fibrillation with antazoline performed to establish the relationship between

patient characteristics (independent variables)
years (n = 110) years (n = 224) and successful cardioversion (dependent vari-

Age, mean (SD) 78.9 (3.6) 63.7 (7.8) <0.001 able). The initial model included all factors listed
in TABLE 1. A 2-way interaction between sex, age

Male sex 69 (62.7) 154 (68.7) 0.27 (275 vs <75 years), and other factors was tested.
Comorbidities Explanatory categorical variables with multiple

Parameter Patients aged >75  Patients aged <75 P value

CAD 64 (58.2) 74 (33.0) <0.001 levels (k >2) were recorded on k - 1 dummy indi-
Previous PCI 16 (14.5) 31(13.8) 0.86 cators (atrioventricular block). Zero-one coding
Previous CABG 31(28.2) 22 (9.8) <0.001 was used. A significance level of 0.05 was required
Hypertension 72 (65.4) 130 (58.0) 019 for a variable to stay in the’ model. In the case of
- - a zero number of events in one of the groups,
Diabetes mellitus 15 (13.6) 43(19.2) 0.21 the ORs were calculated using the Firth penal-
Thyroid disorders 13(11.8) 16 (7.1) 0.15 ized likelihood approach. The goodness of fit of
Structural heart disease the final model was assessed using the area under
None 98 (89.1) 164 (73.2) 0.004 the receiver operating characteristic curve (C sta-
Ischemic 12 (10.9) 54 (24.1) tlStlf:S) WIFh 95% CI. All of the hypotheses. V\{ere
- - 2-tailed with type I error of 0.05. The statistical
Nonischemic 0 301.3) analysis was conducted using the SAS statisti-
Valvular 0 3(1.3) cal software version 9.4 (SAS Institute Inc, Cary,
Cardiac implantable electronic device North Carolina, United States).
None 88 (80.0) 187 (83.5) 0.37
Pacemaker 20 (18.2) 36 (16.1) RESULTS  Of the 548 consecutive patients un-
cD 0 0 dergoing pharmacological cardioversion of recent-
-onset AF, 334 received at least 1 dose of antazo-
CRT 2(1.8) 1(04) line and were included in the study. There were
Concomitant arrhythmia 110 patients aged 75 years or older (study group)
Atrial flutter 7(6.4) 33(14.7) 0.027 and 224 patients younger than 75 years who
Atrial tachycardia 2(1.8) 9(4.0) 0.35 served as controls. The baseline characteristics
PVC 10(9.1) 5(2.2) 0.009 ?f the study group and co'ntrol.s are summarized
— in TABLE 1. As expected, patients in the study group
Sick sinus syndrome 26 (23.6) 42(18.7) 03 were significantly older but also had a higher risk
First-degree AV block 5(4.5) 1(04) 0.036 of CAD and coexisting ventricular arrhythmia. On
Second-degree AV block 2(1.8) 2(0.9) the other hand, the risk of a structural heart dis-
Third-degree AV block 0 2(0.9) ease (SHD) or concomitant atrial flutter was sig-

nificantly higher in the control group.

Chronic antiarrhythmic therapy
Mean antazoline doses for successful and failed

Propafenone 8(7.3) 24 (10.7) 0.61 . . .
cardioversions in the study and control groups are
Amiodarone 2(1.8) 12(5.4) 0.17 presented in TABLE 2. The mean antazoline dose
Sotalol 2(1.8) 13(5.8) 0.16 in the study group was 156.4 (63.1) mg vs 178.6
Any antiarrhythmic drug 12(10.9) 42 (18.8) 0.07 (64.2) mgin controls (P = 0.004). The effective an-
tazoline dose was significantly lower in the study
Data are presented as number (percentage) of patients unless otherwise indicated. group than in the control group.

The clinical outcomes of the study are present-

Abbreviations: AV, atrioventricular; CABG, coronary artery bypass graft; CAD, corona R T i
e e i ed in TABLE 3. There was no significant difference

artery disease; CRT, cardiac resynchronization therapy; ICD, implantable cardioverter-

-defibrillator; PCI, percutaneous coronary intervention; PVC, premature ventricular in the clinical efficacy and safety of antazoline be-
contraction tween the study and control groups. Additional

analyses revealed a higher efficacy of antazoline in
TABLE 2  Differences in antazoline dose for successful and failed cardioversions men aged 75 years or older vs men younger than
between patients aged 75 years or older and those younger than 75 years 75 years (Supplementary material, Tables S1-S4).

In the univariable and multivariable analyses,
age, chronic antiarrhythmic therapy, SHD, and
male sex were not predictors of successful car-
dioversion (Supplementary material, Tables S5

Parameter Patients Patients P value

aged >75 years aged <75 years
(n =102) (n = 208)

ﬁntazc:rline Sur(;j(;e\slsfruli 0 151(59) 168 (58) 0.04 and S6). There was a strong interaction between
056, g cardioversio sex and CAD in terms of successful cardiover-
Failed 176 (74) 201 (70) 0.14

sion. Among men, the efficacy of antazoline in
the group with CAD was 3.9-fold higher than
P value P =009 P <0.001 in the group without CAD (95% CI, 2.02-7.51).
However, no such association was found for wom-
en (OR, 0.95; 95% CI, 0.36-2.49). Previous atri-
al tachycardia was the predictor of cardioversion
failure (OR, 0.198; 95% CI, 0.051-0.779).

cardioversion

Data are presented as mean (SD)
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TABLE 3 Efficacy and safety of antazoline in patients aged 75 years or older and those younger than 75 years

Parameter

P value

Patients aged >75 years (n = 110)

Patients aged <75 years (n = 224)

OR (95% Cl)

Conversion to sinus rhythm 86 (78.2) 153 (68.3) 1.66 (0.98-1.31) 0.06
Discharge 93 (84.5) 180 (80.7) 1.34 (0.72-2.47) 0.35
Hospitalization for AF 16 (14.7) 40 (17.4) 0.78 (0.42-1.47) 0.45
Hospitalization for AEs 1(0.9) 9(4.0) 0.22 (0.03-1.75) 0.17
Hospitalization (other) 4 (3.6) 2(0.9) 4.19(0.76-23.2) 0.09
SBP <100 mm Hg 2(1.8) 4(1.8) 1.02 (0.18-5.65) 1.00
Bradyarrhythmia 10(9.1) 22 (9.8) 0.92 (0.42-2.01) 0.83

Data are presented as number (percentage).

Abbreviations: AE, adverse event; AF, atrial fibrillation; OR, odds ratio; SBP, systolic blood pressure

DISCUSSION The main finding of the study is
the similar efficacy and safety of antazoline in
elderly (275 years) and younger (<75 years) pa-
tients undergoing pharmacological cardioversion
of recent-onset AF in the ED setting. This adds
to the available evidence that antazoline can be
a viable option for cardioversion in various pa-
tients, including those with several comorbidi-
ties and those at older age.

The mean age of our study group was almost 80
years vs 64 years in controls. As expected, CAD
was more prevalent in the older group, while sur-
prisingly, younger patients more often presented
with SHD. For the purpose of this study, SHD was
defined as a history of myocardial infarction or
any other previously diagnosed nonischemic car-
diomyopathy, both of which are well-recognized
risk factors for poor long-term prognosis. There-
fore, it is possible that our group of elderly pa-
tients (275 years) included those who lived lon-
ger with stable CAD and not those who died ear-
lier due to HF. In our study, CAD and SHD were
reported in 58% and 11% of patients, respective-
ly, and both these conditions are well-known con-
traindications to the use of class IC antiarrhyth-
mic drugs for rapid cardioversion.’

Our study revealed a trend for a higher effica-
cy of antazoline in patients aged 75 years or old-
er. However, this was not confirmed in the lo-
gistic regression analysis, contrary to the histo-
ry of CAD. This observation is in line with our
previous research.'” The reason for the higher
efficacy of antazoline in men with CAD has not
been fully elucidated. There was no significant
difference between men with and without CAD
in terms of chronic antiarrhythmic therapy, but
the medical records lacked information on the use
of other chronic therapies. No reliable data were
also reported in the AnPAF (Antazoline in Rap-
id Conversion of Paroxysmal Atrial Fibrillation)
or CANT (Cardioversion With Antazoline Mesyl-
ate) studies.®'s

In our previous study on the general effica-
cy of antazoline, cardioversion was successful in
71.6% of the cases in the population with a mean
(SD) age of 68.8 (9.8) years."® In a slightly older
population with CAD (mean [SD] age, 71.3 [9.1]
years), the conversion rate reached 82.6% and
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was significantly higher than in patients without
CAD." Recently, Wybraniec et al'® reported an even
higher efficacy of antazoline (85.3%), although in
a slightly younger population (mean [SD] age, 65.5
[11.9] years)."” In our study, the effective dose of
antazoline was significantly lower in patients aged
75 years or older than in controls, but the reason
for this remains unclear. Even more interesting-
ly, although the target dose specified in the Meth-
ods section was higher, the mean (SD) maximum
dose of antazoline administered in patients aged
75 years or older was 176 (74) mg despite failed
cardioversion. This can probably be explained by
the physician’s reluctance to escalate the dose of
antazoline to avoid potential adverse events.

The high efficacy of antazoline in patients aged
75 years or older does not appear to compromise
its safety because only 1 patient in this group
was hospitalized due to adverse events. Howev-
er, a direct comparison with other clinical stud-
ies is difficult; for example, the CANT study did
not report on any safety end points despite en-
rolling as many as 289 patients."” In a study on
patients undergoing pulmonary vein isolation,
Balsam et al'® described 7 cases of antazoline dis-
continuation: nausea in 3 patients, right bundle
branch block in 2 patients, as well as single cases
of nonsustained ventricular tachycardia and hy-
potension. A single case of HF exacerbation re-
ported in the AnPAF trial was resolved with in-
travenous diuretics.’ The safety of antazoline was
also reported in stable patients with a history of
myocardial infarction, where only 1 of the 65 pa-
tients (1.6%) undergoing cardioversion required
hospitalization due to an adverse event.'*

The results of the AnPAF trial were included
in a Bayesian network meta-analysis to indirect-
ly compare different antiarrhythmic agents used
for pharmacological cardioversion of recent-onset
AF in the ED setting."® The calculated OR for an-
tazoline was 24.9 (95% ClI, 7.4-107.8), which
was markedly higher than that for propafenone,
flecainide, or vernakalant. Propafenone or fle-
cainide administration may be significantly lim-
ited in older patients due to an increased risk of
CAD—a well-known contraindication to the use
of class IC antiarrhythmic drugs.' In our analy-
sis, patients with CAD constituted almost 60%



of the study group. While amiodarone is con-
sidered to be the safest drug for pharmacologi-
cal cardioversion of AF, its slow onset of action
and significantly lower efficacy vs antazoline lim-
it its use as the optimal treatment in the ED set-
ting."®% Vernakalant is not available in Poland
due to high cost.

In our study, oral anticoagulation was not sys-
tematically assessed, but none of the patients
underwent transesophageal echocardiography
(TEE). The role of TEE is different in the setting
of recent-onset vs persistent AE"29-22 In patients
with a very low risk of stroke and AF lasting less
than 48 hours, TEE was reported to be used in
a minority of cases.?' This is in contrast to the set-
ting of elective cardioversion of persistent AF,
where TEE seems to be performed in most cases,
particularly in high-volume or university centers.
A history of thromboembolism, multiple comor-
bidities, and uncertainty as to oral anticoagula-
tion are among the most important factors favor-
ing the use of TEE before cardioversion.

Our study has several limitations inherent to
the retrospective design, including potential se-
lection bias, the risk of selective reporting, and
the lack of important data, such as the time to
conversion or overall time spent in the ED. To
overcome these limitations, we enrolled consecu-
tive patients, extracted all the available data from
the medical records, and included all patients who
were administered at least 1 dose of antazoline
regardless of any other treatment received. Final-
ly, as this study was designed to assess patients
in the ED setting, there was no follow-up after
hospital discharge or referral for hospitalization.

In conclusion, intravenous antazoline seems
to be equally effective and safe for pharmacolog-
ical cardioversion of recent-onset AF in elderly
patients (275 years) as in younger patients (<75
years) in the emergency setting.

SUPPLEMENTARY MATERIAL

Supplementary material is available at www.mp.pl/paim.
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