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Introduction
Atrial fibrillation (AF) represents the most common cardiac arrhythmia 
with an increasing incidence and prevalence worldwide.1 Pulmonary vein 
isolation (PVI) via catheter ablation is the cornerstone of AF treatment.1

Despite years of experience and significant technological advances, oe
sophageal fistula (OF) remains the most severe complication of catheter 
ablation for AF, associated with high morbidity and mortality.2,3 The 
POTTER-AF study reported a very low incidence of 0.025%.2

Therefore, data on effective preventive measures remain limited. 
Despite the lack of evidence, proton pump inhibitor (PPI) therapy is a wide
ly adopted prophylactic treatment.4,5 While PPIs are considered to be gen
erally well tolerated, recent studies have demonstrated relevant 
pharmacological interactions and adverse effects, warranting a cautious 
prescription.6 The aim of this study was to evaluate the impact of routine 
PPI use on the incidence and clinical course of OF in the POTTER-AF study.

Methods
All patients diagnosed with an OF from the POTTER-AF study were strati
fied based on the use of post-procedural PPI.

Normally distributed variables are reported as mean ± standard devi
ation. Non-normally distributed variables are shown as median and inter
quartile range. The unpaired Student’s t-test was conducted for group 
comparisons if normally, and the Mann–Whitney U test if non-normally dis
tributed. Categorical variables are displayed as absolute numbers and rela
tive frequencies and were compared using Fisher’s exact test.

Results
Routine proton pump inhibitor 
prescription
Of the participating centres, 195 of 214 had available data on institu
tional routine post-procedural PPI prescription. In 155 centres 
(79.5%), patients were routinely treated with PPI after an AF ablation 
procedure. The mean rate of OF in those centres was 0.023% ± 
0.053%, compared to 0.024% ± 0.067% in centres without routine 
PPI treatment (P = 0.842; Figure 1A).

Throughout the study period, we observed an increase in PPI pre
scription in the cohort of OF patients, rising from 30% before 2009 
to 93% after 2018 (Figure 1B).
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Figure 1 (A) Incidence of OF in relation to institutional routine post-procedural PPI treatment. Data points represent individual institutions. (B) 
Development of PPI prescription in OF patients over time. Displayed are numbers of OF patients with and without PPI prescription in indicated 
time frames. (C and D) Time to first symptoms (C ) and time to diagnosis (D). Data points represent individual patients. (E) Overview of symptoms 
on first clinical presentation. (F ) Overview of complications. (G) Overview of the outcome of all patients with OF. PPI, proton pump inhibitor; GI, 
gastrointestinal. The bottom and top edges of the box plots represent the 25th and 75th percentiles, and the lower and upper whiskers give the 
5th and 95th percentiles, respectively. The lines within the boxes indicate the median values.
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Patient population
Data on periprocedural characteristics, management, outcome and in
formation on post-procedural PPI prescription were available for 114 
patients with OF. Patients had a mean age of 62.5 ± 11.4 years. 
Paroxysmal, persistent, and long-standing persistent AF were present 
in 43%, 50%, and 7% of patients, respectively. Eighty-five patients 
(75%) were treated with PPI after the ablation procedure. The propor
tion of female patients was significantly lower in the cohort with PPI 
compared to the group without (41.2% vs. 67.9%, P = 0.017). No other 
differences were noted.

The energy source used was radiofrequency in 96.5%, cryoballoon in 
2.6%, and laser balloon in 0.6% of patients, with no significant differ
ences between the groups. Contact force measuring catheters were 
used more often in the ‘on PPI’ group (56.3% vs. 17.2%, P < 0.001). 
Additional linear ablations in the left atrium were performed in 
45.7% of patients.

Patient presentation
The median time between procedure and onset of symptoms was com
parable between groups (17.0 (6.0, 25.0) days vs. 21.0 (8.3, 25.5) days 
for patients ‘on PPI’ and ‘off PPI’, respectively, P = 0.177; Figure 1C). 
Similarly, the median time to diagnosis was 20.0 (14.3, 29.0) days in 
patients treated with PPI and 25.0 (17.8, 30.8) days in those without 
(P = 0.123; Figure 1D).

The primary initial symptoms in patients with and without PPI treat
ment included fever (60.0% vs. 58.6%, P = 1.00), chest pain or odyno
phagia (54.1% vs. 58.6%, P = 0.829), neurological symptoms (stroke 
or seizures) (44.7% vs. 37.9%, P = 0.665), and others (58.8% vs. 
79.3%, P = 0.072) (Figure 1E).

Complications and outcome
The complication rate did not differ between patients treated with PPI 
compared to those without (Figure 1F). Most frequently observed were 
severe sepsis or septic shock (53.2% vs. 73.1%, P = 0.108), coma (45.6% 
vs. 50.0%, P = 0.821), stroke or cerebral haemorrhage (19.0% vs. 38.5%, 
P = 0.062), gastrointestinal bleeding (16.5% vs. 19.2%, P = 0.768), car
diac tamponade (11.4% vs. 11.5%, P = 1.00), or others (15.3% vs. 
13.8%, P = 0.222).

Mortality was high and comparable in both groups (65.9% for patients 
‘on PPI’ vs. 65.5% for patients ‘off PPI’, P = 1.00; Figure 1G). A total of 7/85 
(8.2%) vs. 4/29 (13.8%) and 8/85 (9.4%) vs. 2/29 (6.9%) patients experi
enced major or minor sequelae, respectively (P = 0.467 and P = 1.00). 
Only 13/85 (15.3%) vs. 4/29 (13.8%) patients had no sequelae (P = 1.00).

Discussion
The key findings of the study are as follows: 

(1) The incidence of OF did not differ between centres with and without 
post-procedural PPI prescription.

(2) Patients with and without PPI had comparable time to symptom on
set, complication rate, and mortality.

(3) The use of PPI following AF ablation has significantly increased over 
time.

Proton pump inhibitors are widely prescribed after left atrial ablation 
procedures to reduce gastric acidity, as gastroesophageal reflux is thought 
to contribute to the progression of ablation-induced oesophageal lesions 
and OF formation.4,5,7,8 Beyond potential prevention, PPI therapy might 
influence the time course and clinical presentation of OF. However, no 
difference in OF incidence was observed between centres with or with
out routine PPI use. Similarly, a study from Ugata et al.9 showed no reduc
tion of mortality or severe oesophageal injury with prophylactic PPI. A 
recent substudy of the MADE-PVI trial suggested a protective effect in 

patients with pre-existing reflux oesophagitis.10 Nevertheless, no definite 
conclusions can be drawn from those observational or post hoc analyses, 
and no additional evidence supports or contradicts the use of PPI ther
apy.8 As the present study is a retrospective analysis exclusively in patients 
with OF, the independent and causal influence of post-procedural PPI 
prescription on the incidence of OF cannot be evaluated.

We observed comparable time to first symptoms, time to diagnosis, 
symptom burden, complications, and outcome, altogether questioning 
the effectiveness of PPI in OF prevention. Nevertheless, despite the lack 
of randomized data, empirical PPI treatment remains a reasonable ap
proach due to its low cost and favourable safety profile, at least for 
thermal ablations. But trade-offs including relevant pharmacological in
teractions and an increased risk of infections should be considered.6

Limitations
The retrospective nature of the study bears known limitations. Possible 
practice changes in routine PPI prescription during the observational 
period were not evaluated. The details on PPI therapy are not known 
and might have changed over the observational period.
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