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Aims Same-day discharge (SDD) following catheter ablation (CA) of atrial fibrillation (AF) was already introduced in selected 
facilities in Europe, but a widespread implementation has not yet succeeded. Data on patients’ perspectives are lacking. 
Therefore, we conducted a survey to address patients’ beliefs towards SDD and identify variables that are associated 
with their evaluation.

Methods 
and results

As part of the prospective, monocentric FAST AFA trial, patients aged ≥20 years undergoing left atrial CA for AF were asked 
to participate in the survey consisting of a study-specific questionnaire, the AF knowledge scale, and pre-defined patient- 
reported outcome measures. The study cohort was stratified based on SDD willingness, and a logistic regression analysis 
was used to identify predictors for patients’ valuation. Between 26 July 2021 and 01 July 2022, 256 of 376 screened patients 
consented to study participation of whom 248 (mean age 61.8 years, 33.9% female) completed the SDD survey. Of them, 
50.0% were willing to have SDD concepts integrated into their clinical course with increased patient comfort (27.5%), short-
er waiting times (14.6%), and a cost-efficient treatment (14.0%) being imaginable benefits. In contrast, expressed concerns 
included uncertainties with occurring complaints (50.6%), the insufficient recognition (47.8%), and treatment (48.9%) of 
complications. European Heart Rhythm Association class at baseline and inpatient treatments within the preceding year 
were predictors for SDD willingness whereas comorbidity burden or AF knowledge were not.

Conclusion We provide a detailed survey expressing patients’ beliefs towards SDD following left atrial CA. Our findings may facilitate 
adequate patient selection to improve the future implementation of SDD programs in suitable cohorts.
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What’s new?

• This is the first patient survey focusing on patients’ perception of 
same-day discharge (SDD) following catheter ablation of atrial fibril-
lation (AF) or left atrial flutter.

• Of 248 patients responding, 50.0% were willing to have SDD con-
cepts integrated into their clinical course.

• Patients’ symptoms (assessed by the European Heart Rhythm 
Association classification) and the cumulative number of in-hospital 
treatments preceding the index case by 1 year were predictors for 
patients’ SDD willingness.

• Age, sex, comorbidity burden, knowledge about AF, and patient- 
reported outcome measures were not associated with the percep-
tion of SDD.

Introduction
The role of catheter ablation (CA) as the most effective strategy of 
rhythm control for patients with atrial fibrillation (AF) has been under-
lined by the latest practice guideline provided by the European Society 
of Cardiology.1 Considering the projected increase in AF prevalence,1,2

the likewise growing need for AF CAs will put relevant demands on the 
health care system both from a financial and a structural perspective. 
Hand in hand with technical innovations that facilitate and shorten 
CA interventions,3,4 a growing body of evidence suggests the imple-
mentation of same-day discharge (SDD) protocols as a feasible and 
safe way to streamline patient pathways.5–8 Even though established 
in the context of other electrophysiological procedures,9,10 SDD has 
not yet become widely used for various reasons including expected pa-
tients’ reservations about it.11,12 As patient involvement and shared 
decision-making were highlighted as important by guidelines,1 aim of 
this study was (i) to evaluate the perception of SDD in patients who 
undergo CA for AF and (ii) identify factors to be associated with 
SDD willingness.

Methods
We conducted a prospective survey as part of the FAST AFA trial 
(Feasibility and safety of same-day discharge following atrial fibrillation 
catheter ablation). For this part of the study, patients with AF or atypical 
atrial flutter aged 20 years or older who were scheduled for left atrial 
CA in the Heart Center Leipzig were eligible and approached for survey 
participation without further selection criteria. Patients were screened 
after medical consultation with regard to their planned intervention at hos-
pital admission. In case of consent to study participation, a study-specific 
questionnaire to assess beliefs towards SDD (binary assessment of SDD 
willingness, complete questionnaire provided in the Supplementary 
material online, Supplementary Material), the AF knowledge scale13 and pre- 
defined patient-reported outcome measures (PROMs) according to the 
ICHOM standard for outcome assessment in patients with AF14 were 
handed out before the planned CA by a study nurse as part of a structured 
interview. Patient-reported outcome measures included the patient- 
reported outcomes measurement information system (PROMIS) global 
health,15 patient health questionnaire-2 (PHQ-2),16 and the atrial fibrillation 
effect on quality-of-life questionnaire (AFEQT).17 All patients were in-
formed in detail about the medical background, the practical implementa-
tion of SDD concepts (including selection criteria for SDD, see 
Supplementary material online, Supplementary Material), and the existing 
scientific data in this context. Handouts were collected from patients be-
fore regular hospital discharge and processed via an optical character rec-
ognition software (ABBYY, ic solutions GmbH, Leipzig, Germany). 
Clinical data were gathered using an electronic case report form via the 
software secuTrial (Interactive Systems GmbH, Berlin, Germany). The 
study database was expanded by data of electronic medical records and ad-
ministrative data [based on the International Classification of Diseases and 
Related Health Problems, 10th Revision, German modification 
(ICD-10-GM)]. Elixhauser comorbidity score18 was used to assess co-
morbidity burden. Patients in whom CA has ultimately not been performed 
were excluded from the final analysis. All data were checked and validated 
by members of the local study team before final analysis. The study com-
plied with the principles outlined in the Declaration of Helsinki and has 
been approved by the local ethics committee of the University of Leipzig 
(AZ287/20). Individual informed consent was obtained by all included pa-
tients prior to study inclusion.
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Statistical analysis
Statistical analyses were executed using the R environment for statistical 
computing (version 4.0.2, 64-bit build).19 Descriptive baseline characteris-
tics were described stratified for SDD willingness with means or medians 

(with interquartile ranges) depending on testing for Gaussian distribution. 
Percentages were computed using the number of valid responses per ques-
tion. Variable comparisons were performed with Student’s t-test for con-
tinuous variables and Fisher’s exact test for categorical or binary variables 
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Table 1 Baseline characteristics stratified for SDD willingness

Variables Overall 
cohorta

Existing SDD 
willingnessa

Absent SDD 
willingnessa

P-value

Number of patients 248 124 124 /

Baseline data

Age (years) 61.8 ± 10.5 61.8 ± 9.1 61.8 ± 11.8 0.981

Gender (female) (%) 33.9 29.8 37.9 0.180

Physical activityb (days per week) 4.6 ± 2.4 4.6 ± 2.5 4.6 ± 2.3 0.979

Nicotine consumption (%) 0.16

Never smoked regularly 50.0 43.5 56.5

Quit smoking >6 months ago 41.1 46.0 36.3

Quit smoking <6 months ago 0.4 0.8 0.0

Smokes regularly 8.1 8.9 7.3

Distance to the nearest ER (km) 6.7 ± 7.8 5.7 ± 6.9 7.6 ± 8.5 0.056

Clinical presentation

EHRA class 2.5 ± 0.6 2.4 ± 0.5 2.6 ± 0.6 <0.01

Weight (kg) 91.1 ± 18.5 92.4 ± 18.1 89.7 ± 18.8 0.247

BMI (kg/m²) 29.3 ± 5.3 29.6 ± 5.4 29.1 ± 5.3 0.399

CHACSSUBSTART2CSSUBENDDSCSSUBSTART2CSSUBEND-VASc 

score

2.3 ± 1.4 2.2 ± 1.4 2.4 ± 1.5 0.357

Type of AF (%) 0.294

Paroxysmal 40.3 42.7 37.9

Persistent 58.9 55.6 62.1

Long-standing persistent 0.8 1.6 0.0

Time-to-diagnosis of AF (months) 60.1 ± 71.2 59.0 ± 63.5 61.1 ± 78.4 0.811

Elixhauser comorbidity score 3.3 ± 1.9 3.3 ± 1.9 3.3 ± 1.8 0.838

Left ventricular ejection fractionc (%) 56.0 ± 9.2 55.4 ± 10.4 56.7 ± 7.8 0.304

PROMs

AFEQT 58.8 ± 19.2 60.0 ± 19.5 57.5 ± 18.9 0.315

PHQ2 1.3 ± 1.4 1.2 ± 1.3 1.5 ± 1.5 0.186

PROMIS global health (sum score) 29.7 ± 5.6 30.3 ± 5.7 29.1 ± 5.5 0.110

Previous AF-related interventions

Previously performed CA (%)d 40.7 44.4 37.1 0.245

Pulmonary vein isolation 33.1 33.1 33.1 1.000

Ablation of the CTI 11.7 8.9 14.5 0.167

Surgical left atrial ablation 0.4 0.0 0.8 1.000

Previous CA-related adverse event (%) 6.0 5.6 6.5 0.790

Previous LAA closure procedure (%) 2.0 3.2 0.8 0.370

Previous CIED surgery (%) 3.6 3.2 4.0 1.000

Number of previous emergency visitse 1.0 ± 1.2 0.8 ± 1.1 1.3 ± 1.4 <0.01

Number of previous inpatient treatmentse 1.1 ± 1.2 0.9 ± 1.0 1.3 ± 1.1 <0.01

aContinuous variables are described with mean ± standard deviation. 
bSelf-reported physical activity of at least 30 min moderate exercise per day. 
cMeasured by echocardiography or cardiac MRI within 12 months before CA (latest available value). 
dAs there might be more than one previous ablation procedure, the number of individual procedures adds up to more than the percentage of ‘previously performed CA’. 
eWithin 12 months prior to study inclusion. 
AF, atrial fibrillation; BMI, body mass index; CA, catheter ablation; CIED, cardiac implantable electronic device; CTI, cavotricuspid isthmus; EHRA, European Heart Rhythm Association; ER, 
emergency room; LAA, left atrial appendage; SDD, same-day discharge; PROM, patient-reported outcome measure.
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including the computation of odds ratios (OR) and 95% confidence intervals 
(CI). Logistic regression was used for multivariable analysis after a variable 
transformation and backward selection based on Akaike’s information 
criterion.

Results
Cohort description
Between 26 July 2021 and 01 July 2022, 376 patients were screened and 
256 patients consented to participate in the survey. Of them, 8 patients 
were excluded because questions on SDD willingness remained un-
answered, resulting in a study population of 248 patients. Acute proced-
ural success of CA was achieved in all cases and patients were discharged 
after a median length-of-stay of 1.2 ± 0.8 days. Only five patients were dis-
charged on the day of CA. Mean age was 61.8 ± 10.5 years and 33.9% 
were female. Patients were symptomatic with a mean European Heart 
Rhythm Association (EHRA) symptom classification of 2.5 ± 0.6 and 
49.6% had a history of prior or ongoing antiarrhythmic medication 
(Classes I or III according to Vaughan Williams). Based on the Elixhauser 
Comorbidity Score, the most prevalent comorbidities were hypertension 
(71.8%), heart failure (39.9%, unspecified for sub-type), obesity (33.5%), 
peripheral vascular disease (17.3%), and hypothyroidism (14.5%). Asked 
for cardiovascular care burden within the last 12 months prior to study 
enrolment, 52.8% of patients reported of at least one emergency room 
visit due to cardiac symptoms (number of visits, 1: 25.4%, 2: 15.3%, 3–4: 
10.5%, and  ≥ 5: 1.6%) and even more patients reported of any inpatient 
treatment (60.1%). Summarized PROM scores at study inclusion were 
58.8 ± 19.2 for AFEQT, 1.3 ± 1.4 for PHQ2, and 29.7 ± 5.6 for 
PROMIS global health, respectively. Further baseline characteristics are 
presented in Table 1.

Perception of same-day discharge
At baseline, 50.0% of patients expressed their willingness towards an 
implementation of SDD into clinical practice after left atrial CA. The 
vast majority of patients (91.9%) felt adequately informed about thera-
peutic options, and 84.3% of patients were very satisfied with their 
medical briefing/interview. Concerns with regard to the scheduled 
CA were expressed by 39.5% of participants and 89.9% of patients sta-
ted that they had somebody available who could take care of them for 
their post-discharge care supply. Asked for conceivable advantages, pa-
tients reported an increased patient comfort (27.5%), shortened wait-
ing times (14.6%), and a cost-efficient treatment (14.0%), whereas 
52.2% of patients could not imagine any positive effects (including pa-
tients with existing willingness of SDD). Potential disadvantages were 
seen in uncertainties associated with complaints (50.6%), a delayed 

recognition (47.8%) and response (48.9%) to occurring complications 
and a lack of care at home after discharge (37.6%). Only 12.4% of pa-
tients did not have any concerns related to SDD.

Stratifying patients according to their willingness towards SDD, age, 
gender distribution, and comorbidity burden did not differ between 
groups (Table 1). Moreover, there were no differences regarding the 
CHA2DS2-VASc score, AF type, or time to AF diagnosis. Comparing 
both groups (group with expressed SDD willingness is mentioned first), 
a similar proportion had undergone previous CA interventions (44.0% 
vs. 37.0%, P = 0.245) and experienced previous complications related 
to ablation procedures (5.6% vs. 6.5%, P = 0.790). There were no differ-
ences with regard to PROM scores or the AF knowledge scale at base-
line. Both groups felt equally well informed (91.9% vs. 91.9%, P = 0.815), 
were satisfied with their medical interviews (very satisfied: 84.7% vs. 
83.9%, P = 0.602) and a comparable proportion of patients reported 
concerns about their planned CA (34.7% vs. 44.4%, P = 0.186). There 
was no difference between groups with regard to the type of transpor-
tation home and the proportion of patients with a secured post- 
discharge care at home was similar (defined as at least one person 
who could look after them for the first day and night, 93.0% vs. 
90.0%, P = 0.722). Acute procedural success defined as completed pul-
monary vein isolation (100.0% vs. 100.0%, P = 1.0) and observed in- 
hospital complications requiring a prolongation on inpatient stay (4.0 
vs. 6.5%, P = 0.328) were similar between groups with and without 
SDD willingness.

In univariable analysis, less AF-related symptoms according to EHRA 
class and fewer emergency medical visits as well as previous inpatient 
treatments within 12 months prior to study inclusion were associated 
with patients’ willingness towards SDD (Table 2). In the multivariable 
analysis, only two factors were identified as predictors for patients’ at-
titude towards SDD: EHRA class at baseline (OR for 1 point difference 
0.67, 95% CI 0.50–0.91, P < 0.01) and previous inpatient treatments 
within 1 year (OR 0.72, 95% CI 0.53–0.97, P < 0.05).

Discussion
With this analysis, we provide the first prospective patient survey ad-
dressing the topic of SDD following left atrial CA. In this contemporary 
cohort of AF patients, half of the survey participants expressed their 
willingness towards a further implementation of SDD protocols. A low-
er pre-procedural burden of symptoms as indicated by EHRA class as 
well as a lower number of previous inpatient treatments were identified 
as relevant influencing factors towards this valuation.

There are no comparable investigations in the context of left atrial 
CA procedures assessing patients’ beliefs towards SDD. Though, stud-
ies that focused on the implementation of SDD protocols after CAs for 
AF did report that patients’ preferences are of relevance for failure of 
early discharges.8,20 Therefore, with our present analysis, we provide 
data that may facilitate adequate patient selection when planning a fur-
ther rollout of SDD pathways. In the context of other cardiovascular 
procedures, namely following percutaneous coronary interventions 
(PCI), several groups found high satisfaction rates of patients who 
were discharged the same day and anxiety was low after adequate edu-
cation.21–23 In contrast, one rather small investigation based on phone 
interviews of patients and family members reported of a negative per-
ception of SDD following PCI as it was interpreted as a signal that the 
underlying cardiac disease was not taken seriously.24 However, consid-
ering the predominantly elective character of left atrial CAs, the latter 
misinterpretation should be circumventable with patient education and 
selection. Of note, the vast majority of patients from our cohort felt 
well informed about the planned treatment. Despite this, only half of 
the patients could envision SDD, which interestingly was not influenced 
by previous CA experiences. When asked for possible benefits and bar-
riers regarding a further implementation of SDD concepts, patients 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2 Univariable analysis for SDD willingness

Variables Univariable 
analysis

P-value

OR (95% CI)

Distance to nearest ER (km) 0.78 (0.59–1.00) 0.059

EHRA class 0.67 (0.51–0.86) 0.002

Number of previous emergency visitsa 0.66 (0.50–0.86) 0.003

Number of previous inpatient 

treatmentsa

0.70 (0.53–0.91) 0.008

aWithin 12 months prior to study inclusion. 
CI, confidence interval; EHRA, European Heart Rhythm Association; ER, emergency 
room; OR, odds ratio.
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evaluated SDD rather negative compared to health care professionals 
based on a recent EHRA survey. An increased patient comfort was con-
sidered an advantage only of less than one-third of patients in contrast 
to 63.0% of EHRA health care providers.11 In addition, the proportion 
of survey respondents that did not see any positive aspects in SDD im-
plementation was increased more than seven-fold in the patient cohort. 
On the other hand, less patients were concerned about an inferior 
management of late-occurring complications when juxtaposed to the 
results of the EHRA survey.11 This fear of professionals is even more 
surprising since it cannot be substantiated with existing data, which 
did not show a meaningful difference in complication or rehospitaliza-
tion rates between SDD and overnight stay cases.5,7,8,25–27 Of course, 
this mainly relates to observational and non-randomized data with an 
implicit potential selection bias. However, to date, there is no evidence 
of a higher rate of post-discharge adverse events associated with SDD 
except from one study with a numerical higher 30-day readmission 
rate.12,28

Symptom severity based on EHRA classification and the cumulative 
burden of health care visits preceding the CA procedure were relevant 
factors influencing SDD perception. The fact that EHRA class was rele-
vantly associated with SDD willingness, and AFEQT score was not may 
be related to timeframe the symptom scores relate to in a sense that 
symptoms classified by EHRA class may reflect immediately existing 
symptoms whereas AFEQT explicitly queries symptoms within the 
last 4 weeks. Interestingly, those factors were not considered as eligibil-
ity criteria in the existing studies evaluating SDD following CA for AF.6

In contrast, infrastructural aspects as well as the post-procedural caring 
at home were taken into account for patient selection at least in se-
lected trials.29,30 However, we only found a non-significant trend in uni-
variable but not in multivariable analysis for the association of SDD 
perception and the distance between patients’ residence and an emer-
gency medical facility. Neither surrogate parameters for general health 
like the PROMIS global health sum score nor factors like comorbidity 
burden were relevant to patients’ perception of SDD, meaning that 
not only frail or potentially vulnerable patients were not willing to be 
discharged the same day following left atrial CA. In order to prevent 
misconceptions, this could be understood as a call for a better 
SDD-related education of both patients and staff who are informing pa-
tients about different treatment options.

Limitations
The monocentric character of the performed patient survey carries the 
risk of a selection bias. Moreover, expanding the analysis to even larger 
case numbers could affect results. The study-specific questionnaire 
used for the assessment of SDD willingness has not been externally va-
lidated. However, there are no existing validated tools to address the 
objectives of this scientific investigation. It is possible that the question-
naires were filled out at different times in relation to the CA, which 
might have an influence on answers. Unfortunately, this could not be 
implemented in any other way in terms of infrastructure and there is 
no information when the questionnaires were processed in individual 
cases.

The evaluated data are in part based on administrative data that was 
not stored for research interests but for remuneration reasons, which 
potentially could affect the encoded information. Quality of the results 
depends to a large extent on the correct encoding of procedures and 
diagnoses at hospital discharge. Moreover, other parameters are mea-
sured subjectively by the treating physician like EHRA symptom class. 
Nevertheless, EHRA class is a tool to assess AF symptom severity 
that is used in several clinical trials and is also integral part of the current 
guidelines for the diagnosis and treatment of atrial fibrillation.1 In our 
study, EHRA class assessment has been performed before collecting 
questionnaires and was therefore blinded with regard to patient’s an-
swer towards SDD willingness.

Conclusion
With this prospective survey in unselected patients who underwent 
CA for AF or left atrial flutter, we provide insights into patients’ percep-
tion of SDD and identified factors to be associated with patients’ will-
ingness for early hospital discharge. This will facilitate adequate patient 
selection, which is critical for the successful implementation of SDD 
protocols in the future to respond to the increasing demands of AF pa-
tient care.
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