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Aims

Methods
and results

Conclusion

Atrial fibrillation (AF) is the most common sustained arrhythmia encountered in clinical practice. Episodes may stop spon-
taneously (paroxysmal AF); may terminate only via intervention (persistent AF); or may persist indefinitely (permanent AF)
(see European and American guidelines, referenced below, for more precise definitions). Recently, there has been renewed
interest in an approach to terminate AF acutely referred to as ‘pill-in-the-pocket’ (PITP). The PITP is recognized in both the
US and European guidelines as an effective option using an oral antiarrhythmic drug for acute conversion of acute/recent-
onset AF. However, how PITP is currently used has not been systematically evaluated.

The recently published Antiarrhythmic Interventions for Managing Atrial Fibrillation (AIM-AF) survey included questions re-
garding current PITP usage, stratified by US vs. European countries surveyed, by representative countries within Europe, and
by cardiologists vs. electrophysiologists. This manuscript presents the data from this planned sub-study. Our survey revealed
that clinicians in both the USA and Europe consider PITP in about a quarter of their patients, mostly for recent-onset AF
with minimal or no structural heart disease (guideline appropriate). However, significant deviations exist. See the Graphical
abstract for a summary of the data.

Our findings highlight the frequent use of PITP and the need for further physician education about appropriate and optimal
use of this strategy.
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Graphical Abstract

Pill-in-the-Pocket (PITP) Therapy for Termination of Acute/Recent-Onset AF is a Guideline-Included,
Literature-Supported, Established Treatment Strategy. However, its
Real-World Usage is Uncertain.

The AIM-AF Survey [Ylincluded questions about the use of PITP by European (UK, Germany, Italy, Sweden) and American
cardiologists (CDs) and electrophysiologists (EPs) in their AF patients. Over 600 respondents provided data for analysis.

42% indicated PITP for
PAF patients with no or minimal SHD.

18% indicated PITP for persistent AF
patients with no or minimal SHD.

Antiarrhythmic Drug Selection for PITP

Patients with No/Minimal SHD Patients with SHD
Overall: Overall:
Flecainide 77% Amiodarone 32%
Propafenone 32% Sotalol 21%
Amiodarone 13% Propafenone 15%
Sotalol 13% Dronedarone 13%
Dronedarone 7% Flecainide 12%
Dofetilide 2% Dofetilide 4%

* Amiodarone is considered an inappropriate agent for PITP therapy owing to its long onset of
action.

« Sotalol is not an appropriate choice for PITP therapy due to its relatively ineffective cardioversion
properties.

* Use of class IC agents for PITP was appropriate and highest in patients with no or minimal heart
disease.

* However, the IC agents were also inappropriately used in some patients with SHD.

Atrial fibrillation ® Cardioversion ® Termination ® Pharmacologic ® Pill-in-the-pocket

Keywords

What’s new?

® Atrial fibrillation (AF) is the most common sustained arrhythmia en-
countered in clinical practice. Recently, there has been renewed
interest in an approach to rapidly terminate acute/recent-onset
AF with an oral antiarrhythmic drug regimen referred to as
‘pill-in-the-pocket’ (PITP). The PITP is recognized in both the US
and European guidelines. However, how PITP is currently used
has not been systematically evaluated.

® A multinational survey of over 600 cardiologists, stratified by USA vs.
Europe, by representative countries within Europe, and by cardiol-
ogists vs. electrophysiologists was recently performed to assess cur-
rent management approaches to AF: the Antiarrhythmic
Interventions for Managing Atrial Fibrillation (AIM-AF) survey. This
survey included questions regarding the current use of PITP.

® The herein reported AIM-AF sub-study on PITP revealed that clin-
icians in both the USA and Europe consider PITP in about a quarter
of their AF patients. The frequency of PITP consideration was ap-
propriately greatest in paroxysmal AF with minimal or no associated
structural heart disease (SHD) (42%) vs. with SHD (16%). There was
no significant difference in percentages reported between US and
European practitioners; however, usage was notably higher in the
USA, UK, Germany, and ltaly, as compared with Sweden. The
most frequently tried antiarrhythmics in the no SHD patients
were guideline-consistent class IC agents.

® Nonetheless, physicians sometimes tried PITP for persistent AF,
where it is not expected to work, and worrisomely also tried anti-
arrhythmic agents that were inappropriate for PITP therapy or
were inappropriate for the type of structural heart disease present.
These findings highlight the need for further physician education
about appropriate and optimal use of the PITP strategy.

12% indicated PITP for
persistent AF patients with SHD.

16% indicated PITP for PAF patients
with SHD.

Conclusions:

PITP is used by many cardiologists and electrophysiologists in
both Europe and America.

Most PITP usage is for PAF in the absence of SHD where class IC
AADs are the most frequent drugs used (per guidelines).

However, PITP use was also reported for patients with
persistent AF (where inefficacy is highly likely).

Guideline-inappropriate AAD selection for PITP was not
uncommon.

Regional differences were present among the European
countries.

Our data suggest additional physician education is needed.

AF = atrial fibrillation; PAF = paroxysmal AF; PITP = pill-in-the-pocket; SHD = structural heart disease

1. Camm AJ, et al. AIM-AF: a physician survey in the United States and Europe.
J Am Heart Assoc. 2022; 11:2023838. DOI: 10.1161/JAHA.121.02.3838

Introduction

Atrial fibrillation (AF) is the most common sustained arrhythmia en-
countered in clinical practice."™ As is more precisely defined in major
guidelines,"” AF may be recurrent, but stop spontaneously [paroxys-
mal AF (PAF)]; may terminate only via intervention (pharmacologic,
electrical, and ablative) (persistent AF); or may persist indefinitely
(permanent AF). Recent clinical reports emphasize the adverse-
outcome reducing benefit of early rhythm control in patients with
AF+ Moreover, the sooner AF stops, the lower the likelihood it
will become persistent, and the briefer will be its associated
symptoms.

In this context, recently, there has been renewed interest in the AF
termination approach referred to as ‘pill-in-the-pocket’ (PITP).” The
PITP is recognized in both the US and European guidelines1'2 as an
effective option using an oral antiarrhythmic drug (AAD) for acute
conversion of recent-onset symptomatic AF that is bothersome,
does not convert spontaneously, and has no associated haemodynam-
ic instability or ischaemic symptoms—provided it employs an AAD
with rapid effect and safety precautions, and standard anticoagulation
guidelines are followed. However, how PITP is used in current real-
world practice has not been examined. Thus, to determine the con-
temporary interest in and use of PITP for rapid termination of AF,
questions regarding this strategy were included in the recent multi-
national survey of clinicians caring for patients with AF—the
Antiarrhythmic  Interventions for Managing Atrial Fibrillation
(AIM-AF) study.® Our manuscript provides information regarding cur-
rent PITP utilization by prescribing clinicians based upon responses in
this survey.
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Real-world utilization of the pill-in-the-pocket method

Methods

Study design

The design, goals, and primary results of the AIM-AF study have been pub-
lished previously.8 Summarily, AIM-AF was an exploratory, online physician
survey of clinical cardiologists, clinical electrophysiologists (EPs) and inter-
ventional EPs from the USA, UK, Germany, Italy, and Sweden conducted be-
tween 2 October 2020 and 12 February 2021 designed by a steering
committee of nine global experts in AF. All survey participants had to
have been in practice for >3 and <40 years, spend >40% of their time active-
ly treating patients, and use both AADs and ablation (perform or refer) for
AF rhythm control. Practice settings included in-hospital (both private and
university) as well as primarily outpatient offices. Only 20% identified them-
selves as outpatient only. Ethics approval was obtained from the local ethics
committee in Uppsala, Sweden, and Institutional Review Board approval was
obtained from the Western Institutional Review Board. Participants pro-
vided informed consent in accordance with institutional guidelines.

Data collection and analysis

The survey was performed in compliance with the European Pharmaceutical
Market Research Association (EphMRA) code of conduct and in full accord-
ance with the US Health Insurance Portability and Accountability Act
(HIPAA) 1996. Respondents were asked to complete 96 questions® regarding
physician demographics, patient caseload and characteristics, management of
patients with different types of AF and different underlying comorbidities,
and considerations regarding therapeutic choices for rhythm control with a fo-
cus on AADs and AF ablation. Among the questions asked were five specifically
involving the use of PITP® (see Supplementary material online, Table S1). Data
analyses were descriptive in nature and focused upon differences between US
and European physicians, differences between physicians in the separate
European countries surveyed, and differences between cardiologists and EPs.
More detailed information regarding these analyses can be found in the manu-
script reporting on the primary analyses of our study.?

Results

Respondent profiling and demographics

Of the 629 survey respondents: 49% were from the USA and 51% were
European; 57% categorized themselves as cardiologists and 43% as EPs.

For cardiologists and EPs: all said that they use AADs; cardiologists in-
dicated that 21% of their patients were treated with ablation vs. 36.1%
for EPs; 86% of EPs performed ablations.

Pill-in-the-pocket use by type of atrial
fibrillation and presence/absence of

structural heart disease

Respondents from USA and Europe reported PITP use in 24% and 19%
of their patients, respectively (P < 0.05), including patients with PAF or
persistent AF and patients with or without associated structural heart
disease (SHD) (Figure 1 and Table 1). The frequency of PITP consider-
ation was greatest in PAF with minimal or no associated SHD (42%) vs.
with SHD (16%). There was no significant difference in percentages re-
ported between US and European practitioners or between cardiolo-
gists and EPs for PAF with minimal or no associated SHD. There was no
difference between US and European physicians or between cardiolo-
gists and EPs for PAF with SHD.

When examining responses by the represented European countries
(the UK, Germany, Italy, and Sweden), the use of PITP for PAF with
minimal or no SHD was 52, 41, 45, and 20% for these countries, re-
spectively. For PAF with SHD, the use was 15, 14, 18, and 5%,
respectively.

Although the major guidelines™? only discuss PITP for AF of recent
onset, the AIM-AF survey revealed that PITP was sometimes tried
for persistent AF (in 19% without SHD and 13% with SHD) rather
than for an acute AF episode (Figure 1 and Table 7). The use of PITP
was higher in the USA than in Europe for persistent AF with minimal
or no SHD and for persistent AF with SHD. In persistent AF with
SHD, PITP was used slightly more often by EPs than by cardiologists
whereas in persistent AF with no or minimal SHD, use was the same
by EPs and cardiologists (Figure 1 and Table 1).

When examining responses for PITP selection in patients with per-
sistent AF with minimal or no SHD, the frequencies for the UK,
Germany, ltaly, and Sweden, respectively, were 14, 13, 17, and 9%.
For persistent AF with SHD, the respective responses were 11, 8,
12, and 3%.

Proportion of patients treated using the PITP approach

0,
Paroxysmal AF: 42%
minimal/no heart disease
0,
Paroxysmal AF: 16% = Overall
structural heart disease
18% m U.S.
Persistent AF: | Europe
minimal/no heart disease
® EPs
0,
Persistent AF: 12% CDs
structural heart disease
I T T 1
0 20 40 60

Percentage of respondents (%)

¢ Overall, respondents reported using PITP in 23% (23% Europe vs. 24% U.S.) of their patients with paroxysmal or persistent AF.
« For persistent AF, PITP was higher in the U.S. than Europe (22% vs. 15%) with minimal or no SHD and 16% vs. 10% with SHD.

Figure 1 Proportion of patients treated using the PITP approach—in four patient groups: PAF without SHD; PAF with SHD; persistent AF without
SHD; and persistent AF with SHD. Each group is stratified by US respondents, European respondents, cardiologists, and electrophysiologists. AF, atrial
fibrillation; CDs, cardiologists; EPs, electrophysiologists; PITP, pill-in-the-pocket; SHD, structural heart disease.
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Specific antiarrhythmic drugs used for
pill-in-the-pocket

Our survey asked respondents which AAD or drugs they preferred for
PITP treatment, stratified by the presence or absence of SHD.
However, they were not asked this question separately for PAF vs. per-
sistent AF.

For AF without SHD, class IC AADs were preferred (flecainide 77%,
propafenone 32%) (Figure 2). In these patients, Europeans indicated fle-
cainide (86%) more than did US physicians (66%) whereas Americans
selected propafenone (41%) more than did Europeans (23%) (P <
0.05 for each). However, there was some use of oral amiodarone
(13%) and sotalol (13%) in such patients. Both amiodarone and sotalol
were chosen more by US (18% and 16%) than European respondents
(8% and 10%) (each P < 0.05) and more by EPs than by cardiologists
(20% vs. 17% and 16% vs. 17% for amiodarone and sotalol, respectively,
P = ns). Dronedarone was selected in only 4-8%, and, in the USA, do-
fetilide (which is not available in Europe) was selected for PITP treat-
ment in only 4%.

When examining the responses of the European respondents by
country, for minimal or no SHD, amiodarone use was 2-7% (vs. 18%
in the USA); flecainide use was 81-91% (vs. 66% in the USA); propafe-
none use was 13-23% except for Italy where it was 37% (vs. 41% in the
USA); sotalol use was 10—12% except for Sweden where it was 4% (vs.
16% by the USA); and ‘other’ was 0—1%, except for Sweden where it
was 15%.

For AF with SHD, class IC use diminished considerably (Figure 2)
where selection was 27% by USA and 19% by European respondents
and 27%, 28% by cardiologists and EPs. In contrast, the choice of amio-
darone increased to 35% (Americans 32%, Europeans 36%; cardiolo-
gists 32%, EPs 31%) as did sotalol (19-21% in the USA and Europe

Table 1 Percentages of patients treated by PITP according to
survey respondents’ responses

Paroxysmal AF with no or minimal SHD

us 42% UK 52%
Europe 41% Germany 41%
EPs 41% Italy 45%
Cards 41% Sweden 20%
Paroxysmal AF with SHD

us 17% UK 15%
Europe 14% Germany 14%
EPs 16% Italy 18%
Cards 15% Sweden 5%
Persistent AF with no or minimal SHD

us 22% UK 14%
Europe 15% Germany 13%
EPs 19% Italy 17%
Cards 19% Sweden 9%
Persistent AF with SHD

us 16% UK 1%
Europe 10% Germany 8%
EPs 15% Italy 12%
Cards 1% Sweden 3%

AF, atrial fibrillation; Cards, clinical non-EP cardiologists; EPs, electrophysiologists; PITP,
pill-in-the-pocket; SHD, structural heart disease; US, United States.

and by cardiologists and EPs). Dronedarone selection also increased
(to 13% in the USA and 9% in Europe) as did dofetilide (in the USA)
to 9%.

When examining individually the responses of the European respon-
dents to this category, amiodarone was a first choice for three of the
four European countries (26—29%), which contrasted with the Italian
respondents 57% but was similar to the USA, 32%. For persistent AF
with SHD, dronedarone was 6—13% for the European and American
respondents; flecainide was 9-13% for all except for Sweden (4%); pro-
pafenone was 7-11% for the Europeans except for Sweden (2%) (vs.
15% by the US respondents); sotalol was 21-29% for all except for
Sweden (4%); and ‘other’ was 30%, 26%, 14%, and 58% for the UK,
Germany, ltaly, and Sweden, respectively (vs. 29% for the USA). No
specific information as to what ‘other’ drugs were used is available.
Nonetheless, again, it is clear that regional differences exist; the reasons
for which will require future studies.

Concomitant rate-control drugs during
pill-in-the-pocket

The PITP given with a rate-control agent was selected by 71% while
29% give PITP AADs without concomitant rate-control agents. Beta
blockers were chosen more often by Europeans (95%) than
Americans (87%) (P <0.05) whereas Americans indicated calcium
channel blockers more often than did Europeans (12% vs. 4%, P <
0.05). Our survey did not ask how beta blockers vs. calcium channel
blockers were used in patients with vs. without SHD. Europeans gave
PITP without a rate-control agent in 34% vs. Americans in 23% (P <
0.05). Regionally, the use of PITP without a rate-control agent was in-
dicated by 42% in the UK, 27% by both German and ltalian respon-
dents, and 46% by Swedish respondents. When an atrioventricular
(AV) nodal blocker was given with PITP, there was more uniformity
with respect to beta blocker use: USA 87%, UK 99%, Germany 93%,
[taly 92%, and Sweden 100%. This contrasts to calcium channel block-
ers, which were used by 12% in the USA vs. 0-7% by the Europeans.

Optimal arrhythmia frequency for
pill-in-the-pocket

Optimal arrhythmia frequencies for PITP were felt to be monthly (13%
of respondents), every 2—-3 months (46%), every 4-6 months (26%),
every 7-12 months (11%), and yearly or less (4%) with no meaningful

differences between the US and European respondents, between car-
diologists and EPs (Figure 3), or among the European respondents.

Discussion

The PITP strategy””'® is an alternative to intravenous AADs for the
termination of acute or very recent-onset AF. Optimally, PITP employs
an oral AAD with a rapid uptake and a short half-life, generally given as a
single dose to acutely convert AF back to normal sinus rhythm at the
time an AF event begins, or as soon thereafter as feasible (ideally within
3 days). The single dose is one which at maximum is no greater than
would be the maximal total daily dose of the same agent given for
chronic maintenance therapy. Due to a drop in efficacy after Day 3,
PITP is unlikely to be effective in persistent AF (perhaps due to the on-
set of atrial remodelling effects).

If efficacy and safety are verified during the first administration (which
is generally given under observation, especially if the patient is not well
known to the physician), PITP can subsequently be self-administered as
an outpatient.7'1° The PITP utilization has reduced emergency room
visits and hospitalizations and is thus cost effective.” Reported efficacy
rates generally range from 70-80% for class IC AADs in PAF without
significant SHD using single dose flecainide 300 mg or propafenone
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Real-world utilization of the pill-in-the-pocket method

Antiarrhythmic drug selection for PITP

Patients with minimal/no heart disease

Amiodarone

Dronedarone

Flecainide

m Overall

P f
roparenone = US.
Sotalol = Europe
m EPs
Dofetilide CDs
I T T T T 1
0 20 40 60 80 100

Percentage of respo ndents (%)

Patients with structural heart disease

32%
Amiodarone
Dronedarone
Flecainide
b ‘ m Overall
ropafenone
P mUS.
Sotalol = Europe
u EPs
Dofetilide CDs
I T T T T 1
0 20 40 60 80 100

Percentage of respondents (%)

» Amiodarone is considered an inappropriate agent for PITP therapy,
owing to its long onset of action.

 Sotalol is also not an appropriate choice for PITP therapy, due its
relatively ineffective cardioversion properties.®

« Use of class Ic agents (flecainide and propafenone) for PITP was
appropriate and highest in patients with minimal/no heart disease.

« However, these agents were also inappropriately used in some
patients with structural heart disease.

Figure 2 Antiarrhythmic drug selection in the same four patient groups as are seen in Figure 1. See text for discussion. AF, atrial fibrillation; CDs,
cardiologists; EPs, electrophysiologists; PITP, pill-in-the-pocket; SHD, structural heart disease.

Optimal arrhythmia frequency for PITP

13%
About once a month or more
45%
Once every 2-3 months ®m Overall
26% m US.
Every 4-6 months
Y | Europe
11%
Every 7-12 months B EPs
4% CDs
Yearly or more
I T T 1
0 20 40 60

Percentage of respondents (%)

* There were no notable differences between the U.S. and Europe, or between EPs and CDs, with regard to optimal

arrhythmia frequencies for PITP

Figure 3 Frequency of atrial fibrillation episodes felt to be optimal for PITP therapy. See text for discussion. AF, atrial fibrillation; CDs, cardiologists;
EPs, electrophysiologists; PITP, pill-in-the-pocket; SHD, structural heart disease.

600 mg (lower doses if low weight patients) with mean times to con-
version of 4 h or less.” A typical protocol is shown in Figure 4. Most
commonly, an AV node blocking agent is given as well when flecainide
or propafenone is employed so as to prevent rapid rates if atrial flutter
occurs (see Figure 4). Such agents most often are beta blockers or cal-
cium channel blockers—the choice being made by physician preference
and specific comorbidities present. They may be given acutely for this
purpose unless the patient is already taking them as part of chronic
therapy. Similar efficacy rates, though in a smaller number of trials,
have been reported for ranolazine (2 gm) in patients with PAF with
or without SHD with particularly high efficacy when given concomi-
tantly with intravenous amiodarone."’ Additional details regarding

PITP methodology, site of administration, and patient selection are be-
yond the scope of this manuscript but can be found in a recent thor-
ough review.”

Importantly, some oral AADs, such as amiodarone or dofetilide may
also terminate AF. However, the data for amiodarone are rather het-
erogeneous as many of the trials have used a combination of intraven-
ous plus oral amiodarone.'*"® In the few trials using just oral
amiodarone, commonly a single oral loading dose of 30 mg/kg has
been employed, with conversion rates higher than with placebo by
8 h, though still lower than with class IC agents until 24 h. During its
clinical development programme, the effect of dofetilide on cardiover-
sion of AF was examined, mainly in patients with persistent AF'®"’
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Candidates for PITP treatment

» Recognized acute and recent onset
» No contraindication to AAD chosen for PITP
» Adequate AF tolerance (no ischaemia, haemodynamic instability)

Anticoagulation as per guidelines

STEP 1: Rate control

¢ Chronic administration; or,

« Acute administration of BB or CCB (to prevent 1:1 AFL); or,
* Remain at rest without excessive ventricular response

STEP 2: Administer PITP agent

¢ If no SHD, consider flecainide* or propafenone**

« If SHD, consider ranolazine***

outpatient (e.g., at home)

Step 3: Observe for effect and tolerance (1

« |If effective and safe, subsequent episodes can be treated as an

st episode)

Figure 4 Typical steps involved in the administration of PITP therapy. See text and Reiffel and Capucci for site and dosing of *flecainide, **propa-
fenone, and ***ranolazine. AAD, antiarrhythmic drug; AF, atrial fibrillation; AFL, atrial flutter; BB, beta blocker; CCB, calcium channel blocker; PITP,

pill-in-the-pocket; SHD, structural heart disease.

although not compared directly against class IC AADs or amiodarone.
Conversion rates of only 30% were seen, being <20% at 24 h and 30%
by ~36 h."® Efficacy for PAF was so low that it is not a dofetilide indi-
cation. Sotalol’s data are less consistent'*'® with some showing only
minimal conversion effects with oral sotalol in contrast to intravenous
administration. In one direct comparison trial of oral sotalol (which pro-
vided no information on the time to conversion), sotalol’s conversion
rates were similar to amiodarone’s but less than with flecainide.”®
Finally, dronedarone, commonly used for AF,"”*" which was indicated
by a few respondents, has not been tested for PITP use, and no signifi-
cant observational datasets exist.

Given longer times to conversion + lower rates of conversion, the
abovementioned class Il AADs are best not considered as true PITP
agents. In both the most recent American and European AF guide-
lines,"” the only AADs mentioned for PITP therapy as oral agents
are flecainide and propafenone. While any electrophysiological effect
of an AAD that can interrupt the focal automaticity and multiple re-
entrant loops that facilitate ongoing AF might be helpful in its termin-
ation, the atrial remodelling that occurs with longer duration AF re-
duces the magnitude/importance of the normal late repolarizing
currents.*>*® This effect would expectedly reduce the antiarrhythmic
efficacy of class Il AADs as PITP agents whereas class IC agents should
still manifest their antiarrhythmic effects. However, in case of persistent
or long-standing persistent AF, the progressive electro-anatomic re-
modelling occurring in the atria would likely reduce the effect of any
AAD, regardless of drug class. Moreover, conceptually, such changes
might paradoxically facilitate further atrial tachyarrhythmias, as can oc-
cur post-ablation.

Although the concept/application of PITP dates back to at least
1949, its frequency of use has not been well quantitated.

Accordingly, to better assess current utilization of PITP, we included
questions regarding this strategy in the AIM-AF survey. The results as
reported herein support the following:

First, respondents from the USA and Europe reported PITP use in
24% and 19% of their patients, respectively. The latter number is almost
identical to that reported (18%) for pharmacologic cardioversion vs.
electrical cardioversion in general (not just PITP) in a European survey
from 2013.2* Looking at a more granular level, PITP was indicated to be
atreatment choice for PAF in the absence of SHD by 41-42% of US and
European respondents and clinical cardiologists and EPs. Acute or
recent-onset PAF with no or only minimal SHD is the ideal population
for PITP utilization as it represents patients who are the most likely to
convert and is a population in whom the class IC AADs are highly ef-
fective while also having a high tolerance and safety profile.”*~%°

Second, while there was rather uniform agreement about the use of
PITP for such patients, regional differences were present (Table 1),
being notably less in Sweden than elsewhere.

Third, in contrast to PAF with no or only minimal SHD, PITP was se-
lected for only 14-18% of patients with PAF with SHD by European
and American cardiologists and EPs (Table 7). We presume this de-
crease from 41-42% is consequent to contraindication considerations
regarding the class IC AADs in the setting of SHD. Regional differences
were much lower for this population, though Sweden was particularly
low at 5%. With these two PAF population datasets pooled, it appears
that PITP is used more infrequently by Swedish physicians than those
elsewhere. Specific reasons for such differences cannot be assessed
from the AIM-AF survey questions. However, in part, this may be
due to the frequent use of beta blockers by Swedish physicians as
anti-AF drugs, despite guidelines noting ‘most evidence pleads against
a significant role of beta blockers in preventing AF, and ‘beta blockers
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do not reliably terminate AF or facilitate electrical cardioversion”." It
may also be due in part to the fact that general physicians in Sweden
are not allowed to prescribe class | or [l AADs (mainly for fear of
pro-arrhythmia), which may be a carryover effect to cardiologists.

Fourth, with respect to persistent AF, consideration of PITP was
much lower (Table 7). For persistent AF with no or only minimal
SHD, the indicated frequency for PITP use approximated 20% for
both American and European respondents and for clinical cardiologists
and EPs. For persistent AF with SHD, the reported percentages were
even lower. Since PITP is unlikely to work with AF of >3-7 days dur-
ation, and since persistent AF is not a population for whom PITP is sug-
gested in major guidelines," these low numbers should not be
surprising. Notably, here again, use in Sweden, being 9% for persistent
AF with minimal or no SHD and 3% for persistent AF (Table 1) was less
than in other geographical regions. Since other Scandinavian countries
were not part of the survey, we do not know if Sweden is uniquely low
in its use of PITP or if this is a more widespread regional pattern.
Importantly, since we cannot eliminate the possibility that accelerated
oral loading of an AAD with the goal being facilitation of electrical car-
dioversion or institution of antiarrhythmic treatment for avoiding post-
cardioversion recurrences®®?! might have been misinterpreted as a
PITP regimen by some surveyed physicians, the true PITP numbers in
this category might actually be lower-.

Fifth, regarding rate-control therapy during PITP administration, AV
nodal blocker use was more common in the USA (34%) than in Europe
(23%); however, when drugs were used, beta blockers were over-
whelmingly most common. Notably, Europeans gave PITP without a
rate-control agent in 34% vs. Americans in 23% (P < 0.05). This was
particularly high in the UK and Sweden (42-46%) vs. Germany, ltaly,
and USA (23-27%). Reasons for this difference are uncertain.

Sixth, in contrast to the above, there was essentially total agreement
with respect to the frequency of AF events appropriate for consider-
ation of PITP (easily seen in Figure 3). Not shown is that the choices
were also remarkably similar among the individual European countries.
Note, overall, almost three-fourths of respondents indicated that AF
events occurring every 2 to 6 months were the optimal frequency
for PITP. Why less frequent events, such as once a year or longer
was chosen by so few (4%) is unclear and surprising, since such infre-
quent events would seem least likely to result in daily AAD administra-
tion or ablation. However, some practitioners may just consider the
frequency of these arrhythmia events too low to be treated with anti-
arrhythmic medications and just consider beta blockers or other med-
ications in this setting while awaiting spontaneous termination.
Similarly, why 13% would use PITP for AF episodes occurring as often
as once a month or more may also seem surprising. However, because
our survey questions did not address symptom severity or duration of
the episodes for which PITP would be chosen, we cannot know how
such might have affected the survey choices made.

Seventh, with respect to the AADs selected for PITP, the over-
whelming preference of AAD type was a class IC agent, (mostly flecai-
nide) as is guideline appropriate for AF with no or minimal SHD.
Propafenone use was second choice on both continents. In contrast,
neither amiodarone, dronedarone, sotalol, and dofetilide (in the USA
only) nor ‘other’ was indicated by more than 18%. Regional differences
within Europe were small except for Sweden where the survey respon-
dents selected amiodarone in only 2%, sotalol in only 4%, and ‘other’ in
15% (vs. 0—1% for ‘other’ everywhere else). Why the Swedish choices
beyond the class IC agents varied so much vs. the other European coun-
tries and the USA again cannot be discerned from our survey.

With respect to AF with associated SHD, the choice of a class IC AAD
declined as expected per guideline suggestions. No respondent country in-
dicated more than 16% for a class IC option with a low of 2—4% for flecai-
nide and propafenone in Sweden. For these patients, the choice of
amiodarone increased, now being 32% for the USA and 26-29% for the
European respondents except for an outlying 57% for the Italians.

Simultaneously, the sotalol selection increased to 17-29% except for 4%
in Sweden, and dronedarone, for which there has been no formal PITP
study reported, remained low at 6—13%. Why the percentage range for
sotalol was similar to that of the class IC AADs for AF patients with
SHD and somewhat discordant from the now sotalol-discouraging guide-
line suggestions' is uncertain and cannot be determined from our survey
questions. Interestingly, the choice of ‘other’ also increased to 14% for
the Italians, 24-30% for the USA, the UK, and Germany, and an astonishing
58% for the Swedish respondents. Why the Italian choice of amiodarone
and the Swedish choice of ‘other’ were both high and disproportionate to
the selections indicated by the remaining respondents is not identifiable
from our results. Thus, our survey revealed several anticipated selections,
based upon the status of associated SHD, but also raised several questions
regarding PITP consideration for persistent AF and individual drug class
choices for which additional information will have to be gathered by add-
itional investigation.

Limitations

Like most studies/surveys, ours has some limitations. They include: (i)
questions regarding PITP were only the five referred to in our
Results section. Therefore, additional considerations and areas of inter-
est cannot be answered by our survey. (ii) We did not request nor in-
dicate any specific definition for persistent AF vs. PAF; however, we
assumed that in their practices, the investigators used definitions con-
sistent with relevant guidelines. Also, we did not use any specific defin-
ition for SHD; and did not consider severity of concomitant SHD. Thus,
we have no interpretable data as to how surveyed physicians defined
persistent AF or type and magnitude of structural heart disease. (jii)
We do not have data regarding the drugs that were classified as ‘other.’
When designing our survey, we did not anticipate the large amount of
use of ‘other’ drugs, especially as was seen for the SHD population, so
more granular data regarding this drug group were not included. (iv)
While we did assess a geographically mixed population, including the
US and several western European countries—themselves representing
modest geographical variability—we did not survey all of Europe or
worldwide. Likewise, we cannot know how physicians who did not re-
spond to our survey request might have responded. Accordingly, we
cannot know if our results may or may not be representative of PITP
considerations elsewhere.

Conclusion

Our survey revealed that clinicians in both the US and European coun-
tries surveyed consider PITP in about a quarter of their AF patients,
mostly for AF with minimal or no SHD (guideline appropriate).
However, notable use of amiodarone and sotalol for PITP and use of
class IC drugs in patients with SHD were evident—as was use of
PITP for persistent AF where it is not considered to be an indicated
or effective therapy. These findings highlight the need for further phys-
ician education about appropriate and optimal use of the PITP strategy.
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