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Association of Preablation Plasma Corin
Levels With Atrial Fibrillation Recurrence
After Catheter Ablation: A Prospective
Observational Study
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BACKGROUND: We assessed the impact of pre- and postprocedural plasma corin levels on the recurrence of atrial fibrillation
(AF) after catheter ablation (CA).

METHODS AND RESULTS: This prospective, single-center, observational study included patients undergoing their first CA of AF.
Corin was measured before and 1 day after CA. The primary end point was recurrent AF between 3 and 12 months after abla-
tion. From April 2019 through May 2021, we analyzed 616 patients with AF (59.09% men) with a mean age of 62.86+9.42 years.
Overall, 153 patients (24.84%) experienced recurrent AF. In the recurrence group, the pre- and postprocedure corin concen-
trations were 539.14 (329.24-702.08) and 607.37 (364.50-753.80) pg/mL, respectively, which were significantly higher than
the nonrecurrence group’s respective concentrations of 369.05 (186.36-489.28) and 489.12 (315.66-629.05) pg/mL (both
P<0.0001). A multivariate Cox regression analysis with confounders found that elevated preablation corin levels were signifi-
cantly associated with an increased risk of AF recurrence after CA. Receiver operating characteristic curve analysis identified
that a preablation corin threshold of >494.85 pg/mL predicted AF recurrence at 1year. An increase of 1 SD in corin concentra-
tions before CA (264.94 pg/mL) increased the risk of recurrent AF by 54.3% after adjusting for confounding variables (hazard
ratio, 1.465 [95% Cl, 1.282-1.655]; P<0.0001).

CONCLUSIONS: Plasma corin levels at baseline is a valuable predictor of AF recurrence after CA, independent of established
conventional risk factors. Risk stratification before ablation for AF may be useful in selecting treatment regimens for patients.
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mia that increases death and morbidity world-

wide and has an estimated prevalence of 0.65%

to 0.74% in the Chinese population."? Due to the com-

plex molecular mechanisms of AF, the current thera-
peutic outcome of AF is not satisfactory.

Catheter ablation (CA) is a curative therapy for AF, but

it has a substantial recurrence rate that varies between

Atrial fibrillation (AF) is a common cardiac arrhyth-

50% and 75%,%* and 24% to 39.4% in China.>® Some
patients may even require repeated CA or long-term
oral antiarrhythmic drugs (AADs). Therefore, the careful
selection of patients is warranted to identify those likely
to receive the greatest benefit. Several clinical factors
have been identified as predictors of AF recurrence
after CA, such as first-pass isolation,” left atrial size and
volume,® and biomarkers. The latter include myocardial
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CLINICAL PERSPECTIVE

What Is New?

e FElevated plasma corin levels at baseline are
strongly associated with an increased incidence
of atrial fibrillation (AF) recurrence after catheter
ablation.

e Anincrease of 1 SD in corin concentrations be-
fore ablation (264.94 pg/mL) increased the risk
of recurrent AF by 54.3% after adjusting for con-
founding variables.

What Are the Clinical Implications?

e A higher level of circulating corin at baseline
could be a predictor of the risk of recurrent of
AF after ablation.

e Corin may play a considerable role in AF and
may therefore serve as a candidate factor to
predict recurrent AF after ablation.

Nonstandard Abbreviations and Acronyms

AAD antiarrhythmic drug

FIRE AND ICE Comparative Study of Two
Ablation Procedures in
Patients With Atrial Fibrillation

PaAF paroxysmal atrial fibrillation

PeAF persistent atrial fibrillation

PVI pulmonary vein isolation

PVs pulmonary veins

injury markers, natriuretic peptides and inflammatory
markers, oxidative stress biomarkers, and microRNA
markers.?

Corin is a type Il transmembrane serine prote-
ase that is expressed primarily in cardiomyocytes.!
It has been identified as the enzyme responsible for
activating cardiac natriuretic peptides.” Corin is im-
portant in regulating the salt-water balance, blood
pressure, and cardiac function.'>'® Corin expressed
at the cardiomyocyte surface could be shed through
corin autocleavage and metalloproteinase-mediated
hydrolysis.'* Therefore, corin molecules can enter the
circulation, and soluble corin is detectable.’® Soluble
and membrane-bound corin have similar physiologi-
cal activities in processing proatrial natriuretic peptide
(pro-ANP).'® Recent studies have demonstrated that cir-
culating soluble corin has the potential to be a specific,
sensitive biomarker for risk prediction and prognostic
assessment in cardiovascular diseases (CVDs), such
as hypertension, heart failure (HF), acute myocardial
infarction (M), preeclampsia, and AF."2° Our previous
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studies found high plasma corin levels in patients with
AF and a positive correlation between plasma corin
levels and left atrial diameter or PR interval in patients
with AF.?" Variant rs3749585" in the 3’ untranslated re-
gion of CORIN has been significantly and negatively
associated with AF,2? but its utility in predicting AF re-
currence after CA has not been investigated.

In this context, this prospective, single-center, ob-
servational study assessed the impact of plasma corin
levels (measured before and after CA for AF) on the
rate of recurrence of AF at 1year after the initial CA.

METHODS

The data that support the findings of this study are avail-
able from the corresponding author upon reasonable
request. We conducted a prospective, single-center,
observational study in the First Affiliated Hospital of
Dalian Medical University from April 2019 through May
2021. The study protocol was approved by the hospi-
tal's ethics committee and adhered to the guidelines
set forth by the Declaration of Helsinki. All the patients
signed informed consent forms before enroliment.

Study Population

The inclusion criteria embraced patients aged >18 years
with highly symptomatic paroxysmal AF (PaAF) or per-
sistent AF (PeAF) who had been referred to the hospital
for their first CA.

The exclusion criteria included patients with >1 CA
or surgical ablation for AF; patients with significant val-
vular heart disease; those with a left ventricular ejection
fraction of <40% or a recent (<1 month) decompensa-
tion of HF; those with severe coronary artery disease
(CAD) or a recent (<1 month) MI; those with systemic
inflammatory diseases, an impaired estimated glo-
merular filtration rate (€GFR) (<60 mL/min per 1.73 m?),
hyperthyroidism, pulmonary hypertension with a pul-
monary artery pressure of >45mmHg as determined
by transthoracic echocardiography, or chronic respira-
tory disease; and patients aged <18years.

Clinical Measurements and Definition of
Explanatory Variables

The clinical data in the medical records included age,
sex, body mass index (BMI), hypertension, CAD, HF,
eGFR, diabetes, and AF type. The lipid factors included
total cholesterol, triglyceride, low-density lipoprotein
cholesterol, and high-density lipoprotein cholesterol
(HDL-C). Heart rate, PR interval, QRS, and corrected QT
interval were recorded by standard 12-lead ECG, while
transthoracic echocardiography was employed to re-
cord left-right diameter of left atrium, superior-inferior
diameter of left atrium, left-right diameter of right atrium,
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superior-inferior diameter of right atrium, interventricular
septal thickness, right ventricular end-diastolic diameter,
left ventricular end-diastolic diameter, and left ventricu-
lar ejection fraction. The data on pulmonary veins (PVs)
were obtained by PV computed tomography angiogra-
phy. Information on medications was also collected.
PaAF was defined as AF episodes lasting <7 days
that terminated spontaneously. PeAF was defined as
AF episodes lasting >7 days or requiring termination with
pharmacologic or direct current cardioversion according
to current guidelines.?® Hypertension was defined as a
systolic blood pressure >140mmHg or diastolic blood
pressure >90mmHg or active use of antihyperten-
sive drugs. Diabetes was diagnosed as either a fasting
plasma glucose value of >7.0mmol/L, a 2-hour plasma
glucose value of >11.1 mmol/L, or glycosylated hemoglo-
bin of >6.5% according to the 2020 American Diabetes
Association standards of medical care in diabetes.?

Ablation Procedure

All the patients took effective oral anticoagulants for at
least 1 month and underwent transesophageal echo-
cardiography to verify the absence of thrombus be-
fore CA. Oral anticoagulants were taken continually in
the periprocedural period, and the procedures were
performed by qualified experienced operators. Only 1
type of procedure, radiofrequency CA, was performed
throughout the whole study. The aim of the procedure
was PV isolation (PVI). Additional lesions were made at
the discretion of the operator. The details of the electro-
physiological study and 3-dimensional mapping have
been described in previous studies.?® After femoral ve-
nous access was obtained, 2 multipolar catheters were
placed at the coronary sinus and right ventricle apex. A
dual transseptal puncture was performed under fluoro-
scopic guidance for delivery of two 8.5-F long sheaths
(SL1, St. Jude Medical, St. Paul, MN) into the left atrium.
An ablation catheter (ThermoCool SMARTTOUCH SF,
Biosense Webster Inc., Irvine, CA) and a high-density
mapping catheter (PentaRay, Biosense Webster Inc.)
were placed in the left atrium through the 2 sheaths. In
patients with PaAF, circumferential PVI was achieved
with the guidance of the CARTO system (Biosense
Webster Inc.). In patients with PeAF, ablation was
achieved by a stepwise approach. If AF continued after
circumferential PVI, the following linear ablations were
performed sequentially on the basis of the mapping
results: roof line of left atrium, left atrial posterior wall
line, mitral isthmus line, left atrial anterior wall line, infe-
rior vena cava tricuspid annual isthmus line, and com-
plex fractionated atrial electrogram ablation. If PeAF
was not terminated after the procedure above, electric
cardioversion was performed to restore sinus rhythm.
The end point of ablation included AF termination; atrial
arrhythmias could not be induced after cardioversion
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in sinus rhythm state; establishment of a bidirectional
conduction block, and voltage reduction or disappear-
ance of complex fractionated atrial electrogram dis-
ease. If the AF organized to atrial flutter, entrainment
mapping was performed to target and ablate the criti-
cal isthmus. The radiofrequency energy was 35 to 45
W, with a temperature setting of no more than 43 to 48
°C. AADs could be continued at the operator’s discre-
tion to maintain sinus rhythm.

Corin Measurements

The participants’ peripheral venous blood samples
were collected into sodium citrate coagulation test
tubes before and 1 day after CA. Plasma was obtained
by centrifugation at 845g for 10minutes and then
stored at —20 °C for later centralized analysis. Plasma
corin concentrations were measured with human
corin Quantikine ELISA kits (Catalog: DCRNQO, R&D
Systems, Minneapolis, MN).2"26:27

Follow-Up and Study End Points

All the patients were followed up at regular, predefined
intervals (1, 3, 6, 9, and 12 months after the procedure)
at our cardiology clinic or with their referring physician,
with additional visits as required. Patients who did not
attend the regular visits were contacted by telephone.
The primary end point was recurrence of AF, defined
as occurrence between 3 and 12months after CA
following a documented (by ECG, Holter monitoring)
episode of AF, atrial tachycardia, or atrial flutter lasting
>30seconds, excluding the events during the blanking
period of 3months after ablation.

Statistical Analysis

Statistical analysis was performed with Statistical
Package for Social Sciences, version 24.0 (IBM,
Armonk, NY), R software version 4.3.1 (R Foundation
for Statistical Computing, Vienna, Austria), and Prism
version 9 (GraphPad Software, San Diego, CA).
Categorical variables (sex, PaAF, hypertension, dia-
betes, CAD, HF, and medications) were expressed as
percentages and were compared using Pearson’s chi
squared test. Continuous variables (age, BMI, eGFR,
lipid factors, ECG parameters, transthoracic echocar-
diography parameters, and PV parameters) were ex-
pressed as means+SD and were compared between
groups using Student’s t test. Plasma corin levels were
expressed as median (25th percentile [quartile 1] to
75th percentile [quartile 3]) and were compared using
the Mann-Whitney test. Correlations between continu-
ous variables were analyzed with Spearman’s rank cor-
relation coefficient. Receiver operating characteristic
curves and Youden index were constructed to identify
the threshold of corin that best predicted recurrence.
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Patients were categorized on the basis of their corin
concentrations according to whether the concentration
was above or below the threshold value. The threshold
values differed according to sex and different AF types.
Survival curves were generated using the Kaplan—Meier
analysis, with a log-rank test assessing the differences.

Cox regression analyses (adjusted for age, sex,
BMI, eGFR, triglyceride, HDL-C, AADs, B-blockers,
and corin levels before and after CA, which were
statistically different at baseline between the groups)
were performed for the primary end point, with corin
as continuous and dichotomous variables (low versus
high concentrations). The continuous variables includ-
ing corin values were normalized by Z-score normaliza-
tion, and 1 SD was used to calculate the hazard ratio
(HR). Binary logistic regression analysis (also adjusted
for age, sex, BMI, eGFR, triglyceride, HDL-C, AADs,
B-blockers, and corin levels before or after CA) was
performed for the independent predictors of recurrent
AF after CA. Statistical tests were 2-sided, and P<0.05
was considered statistically significant.

RESULTS

Baseline Characteristics

This study initially recruited 681 inpatients who intended
to undergo a first CA for AF. Patients with valvular heart
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disease (n=6), hyperthyroidism (n=2), and severe kid-
ney dysfunction (n=2) were excluded. Also excluded
were 37 patients who refused CA, 6 patients with im-
planted pacemakers, 3 patients who had undergone
concurrent pacemaker implantation and atrioventricu-
lar nodal ablation, 1 patient diagnosed with acute MI, 1
patient diagnosed with acute pulmonary thromboem-
bolism, 6 patients who did not complete follow-up, and
1 patient who died during follow-up. Ultimately, a total
of 616 patients were included in the study (Figure 1).
The baseline characteristics of the study population
are displayed in Table 1. The mean age was 62.86 years;
59.09% were men, and 61.36% had PaAF. During a fol-
low-up period of 1year, 153 patients (24.84%) had re-
current AF (recurrence group). Overall, compared with
the nonrecurrence group, patients in the recurrence
group were younger, predominantly men, had higher
BMI and triglyceride, and had lower HDL-C. Patients
in the recurrence group were more likely to take AADs
(amiodarone, propafenone, and dronedarone) but less
likely to take B-blockers (metoprolol and bisoprolol).

CA Procedures

The PVs were successfully isolated in all 616 patients
(100%). The ablation frequencies of the left atrial ante-
rior wall, mitral isthmus, and coronary sinus ablation
in the patients in the recurrence group were greater

Consecutive AF patients hospitalized intending to perform a first
CA at The First Affiliated Hospital of Dalian Medical University
from April 2019 to May 2021 (n=681)

10 excluded Valvular heart disease (n=6)

Y

Hyperthyroidism (n=2)

Y

n=671

46 excluded

Severe kidney dysfunction (n=2)

Y

n=625

2 excluded

Y

Refusing CA (n=37)
PM implantation (n=6)
PM implantation and AVNA (n=3)

\4

n=623

7 excluded

Acute myocardial infarction (n=1)
Acute pulmonary embolism (n=1)

Y

Lost to follow-up (n=6)
Died during follow-up (n=1)

Y

Nonrecurrence group (n=463)

Y

Recurrence group (n=153)

Figure 1. Flow diagram of inclusion and exclusion of study subjects.

AF indicates atrial fibrillation; AVNA, atrioventricular nodal ablation; CA, catheter ablation; and PM, pacemaker.

J Am Heart Assoc. 2024;13:e031928. DOI: 10.1161/JAHA.123.031928




Zhao et al Corin Predicts Atrial Fibrillation Recurrence

Table 1. Baseline and Corin Concentrations of the Total Cohort, Nonrecurrence, and Recurrence Group of Atrial
Fibrillation After Catheter Ablation

Nonrecurrence group Recurrence group
Variables Total cohort (n=616) (n=463) (n=153) P value
Age, y 62.86+9.42 63.33+9.26 61.44+9.78 0.032
Male, n (%) 364 (59.09) 260 (56.16) 104 (67.97) 0.01
BMI, kg/m? 25.563+3.34 25.37+3.32 26.00+3.39 0.041
History
PaAF, n (%) 378 (61.36) 292 (63.07) 86 (56.21) 0.151
Hypertension, n (%) 320 (51.95) 244 (52.7) 76 (49.67) 0.516
Diabetes, n (%) 124 (20.13) 97 (20.95) 27 (17.65) 0.417
Coronary artery disease, % 79 (12.82) 60 (12.96) 19 (12.42) 0.862
Heart failure, % 98 (15.91) 78 (16.85) 20 (13.07) 0.309
Laboratory values
eGFR, mL/min per 1.73m? 90.99+13.69 90.44+13.5 92.69+14.15 0.078
TC, mmol/L 4.35+1.03 4.36+0.99 4.31£1.12 0.600
Triglyceride, mmol/L 1.562+0.92 1.47+0.89 1.65+0.98 0.037
LDL-C, mmol/L 2.38+0.79 2.38+0.79 2.36+0.81 0.803
HDL-C, mmol/L 1.09+0.27 112+0.27 1.01+£0.25 <0.0001
ECG parameters
Heart rate, bpm 70.78+11.45 70.9+11.33 70.44+11.81 0.704
PR interval, ms 168.45+25.67 167.71£24.57 170.76+28.83 0.258
QRS, ms 89.85+15.21 89.22+14.45 91.83+17.27 0.108
QTc, ms 446.86+31.38 44716+31.56 445.95+30.94 0.716
TTE parameters
LALRD, mm 42.61+4.98 42.51+4.68 39.82+4.37 0.387
LASID, mm 55.9+6.16 55.73+6.26 56.41+5.82 0.249
RALRD, mm 38.48+4.92 38.42+5.01 38.68+4.63 0.583
RASID, mm 50.36+5.78 50.2+5.90 50.84+5.38 0.251
IVST, mm 10.41+£1.51 10.44+1.60 10.29+1.22 0.302
RVEDD, mm 17.55+1.76 17.47+1.78 17.79+1.70 0.054
LVEDD, mm 47.54+4.48 47.37+4.55 48.06+4.20 0.106
LVEF, % 56.25+5.21 56.23+5.16 56.32+5.38 0.847
PV parameters*
LSPV SID, mm 17.83+£3.73 17.84+3.78 17.82+3.61 0.958
APD, mm 156.96+4.14 16.03+4.21 16.73+3.91 0.461
LIPV SID, mm 15.93+2.81 15.9+2.83 156.99+2.78 0.753
APD, mm 12.84+3.57 12.8+3.66 12.96+3.29 0.661
RSPV SID, mm 18.11£3.71 18.21+3.78 17.82+3.48 0.288
APD, mm 16.58+3.51 16.66+3.52 16.33+3.47 0.348
RIPV SID, mm 16.97+£3.38 16.96+3.37 16.98+3.42 0.952
APD, mm 15.21+3.51 16.21+£3.47 16.21+£3.64 0.990
Treatments
AADs, n (%)* 425 (68.99) 303 (65.44) 122 (79.74) 0.001
Antiplates, n (%) 17 (2.76) 11 (2.38) 6 (3.92) 0.391
B-blockers, n (%) 152 (24.68) 127 (27.43) 25 (16.34) 0.007
Digoxin, n (%) 4(0.65) 4(0.86) 0(0) 0.577
Diltiazem, n (%) 27 (4.38) 19 (4.1) 8 (5.23) 0.648
Loop diuretics, n (%) 61(9.9) 45 (9.72) 16 (10.46) 0.757
RAAS blockers, n (%)* 208 (33.77) 155 (33.48) 53 (34.64) 0.844
Continued
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Table 1. Continued
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Nonrecurrence group Recurrence group
Variables Total cohort (n=616) (n=463) (n=153) P value
D-CCB, n (%) 137 (22.24) 101 (21.81) 36 (23.53) 0.655
Statins, n (%) 319 (51.79) 238 (51.4) 81 (52.94) 0.780
Spironolactone, n (%) 69 (11.2) 50 (10.8) 19 (12.42) 0.558
Nitrates, n (%) 26 (4.22) 23 (4.97) 3(1.96) 0.161
Corin concentrations
Preablation, pg/mL 411.30 (209.04, 369.05 (186.36, 489.28) 539.14 (329.24, 702.08) <0.0001
552.32)
Postablation, pg/mL 518.50 (324.50, 489.12 (315.66, 629.05) 607.37 (364.50, 753.80) <0.0001
558.99)

AADs indicates antiarrhythmic drugs; APD, anteroposterior diameter; BMI, body mass index; BNP, type B natriuretic peptide; D-CCB, dihydropyridine
calcium channel blocker; eGFR, estimated glomerular filtration rate; HDL-C, high-density lipoprotein cholesterol; VST, interventricular septal thickness; LALRD,
left-right diameter of left atrium; LASID, superior-inferior diameter of left atrium; LDL-C, low-density lipoprotein cholesterol; LIPV, left inferior pulmonary vein;
LSPV, left superior pulmonary vein; LVEDD, left ventricular end-diastolic diameter; LVEF, left ventricular ejection fraction; PaAF, paroxysmal atrial fibrillation;
PVs, pulmonary veins; QTc, corrected QT interval; RAAS, renin—angiotensin—aldosterone system; RALRD, left-right diameter of right atrium; RASID, superior—
inferior diameter of right atrium; RIPV, right inferior pulmonary vein; RSPV, right superior pulmonary vein; RVEDD, right ventricular end-diastolic diameter; SID,
superior—inferior diameter; TC, total cholesterol; TG, triglyceride; and TTE, transthoracic echocardiography.

*Excluding 18 patients with 5 pulmonary veins and 19 patients with 3 pulmonary veins.

fincluding amiodarone, propafenone, and dronedarone.

*Including angiotensin-converting enzyme inhibitor, angiotensin receptor blocker, and angiotensin receptor/neprilysin inhibitor.

than those of patients in the nonrecurrence group. A
total of 58 patients (9.42%) had left atrial appendage
occlusion, including 46 patients (9.94%) in the nonre-
currence group and 11 (7.19%) in the recurrence group
(Table 2). Regarding complications, 1 patient had car-
diac perforation, 1 had a groin site complication, and 1
had hemorrhagic stroke.

Pre-/Postprocedural Plasma Corin Levels
in Patients Treated With CA for AF

In the total cohort, the plasma corin concentrations
before the procedure were significantly lower than
those after the procedure (411.30 [209.04-552.32]
versus 518.50 [324.50-558.99]pg/mL, respectively;
P<0.0001). In the recurrence group, the corin con-
centrations drawn before and after the procedure

were 539.14 (329.24-702.08) and 607.37 (364.50—
753.80)pg/mL, respectively, and those were signifi-
cantly higher than those in the nonrecurrence group
(369.05 [186.36-489.28] and 489.12 [315.66-629.05],
respectively; both P<0.0001; Table 3, Figure 2A).

The plasma corin concentrations were higher in
patients with PeAF than in patients with PaAF?" and
higher in men than in women.?"?® In a subgroup
analysis of AF types, we found the trend of plasma
corin levels was similar to that of the general popu-
lation. Plasma corin concentrations were significantly
higher in patients with PeAF than in patients with
PaAF, whether measured in peripheral venous blood
drawn before or after ablation (before ablation, 435.91
[261.18-637.29] versus 344.72 [191.74-489.66]pg/
mL, respectively; P<0.0001; after ablation, 527.60
[367.78-728.85] versus 442.57 [302.51-599.71] pg/mL,

Table 2. Procedural Data in Patients With and Without Recurrence of Atrial Fibrillation After Catheter Ablation

Nonrecurrence group Recurrence group
Catheter ablation techniques Total cohort (n=616) (n=463) (n=153) P value
Pulmonary vein isolation (%) 616 (100) 463 (100) 153 (100) 1
LA roof (%) 43 (7.14) 28 (6.25) 15 (9.8) 0114
LA posterior wall (%) 96 (15.58) 65 (14.04) 31 (20.26) 0.066
LA anterior wall (%) 39 (6.33) 21 (4.54) 18 (11.76) 0.001
IVC—tricuspid annulus isthmus (%) 88 (14.29) 67 (14.47) 21 (13.73) 0.819
SVC (%) 19 (3.08) 15 (3.24) 4 (2.61) 0.698
Mitral isthmus (%) 37 (6.01) 19 (4.1) 18 (11.76) 0.001
Coronary sinus (%) 23 (3.73) 13 (2.81) 10 (6.54) 0.035
CFAEs (%) 2(0.32) 1(0.22) 1(0.65) 0.409
LAAO (%) 58 (9.42) 46 (9.94) 11 (719) 0.31

CFAEs indicates complex fractionated atrial electrograms; IVC, inferior vena cava; LA, left atrial; LAAO, left atrial appendage occlusion and SVC, superior

vena cava.
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Table 3. Pre-/Postprocedural Plasma Corin Levels in Patients Treated With Catheter Ablation for AF

Total group
Total cohort Nonrecurrence group Recurrence group P value*
Total n=616 n=463 n=153
Before ablation, pg/mL 411.30 (209.04-552.32) 369.05 (186.36-489.28) 539.14 (329.24-702.08) <0.0001
After ablation, pg/mL 518.50 (324.50-558.99) 489.12 (315.66-629.05) 607.37 (364.50-753.80) <0.0001
P value' <0.0001 <0.0001 <0.0001
AF type subgroup
PaAF n=378 n=292 n=86
Before ablation, pg/mL 344.72 (191.74-489.66) 304.06 (165.40-455.94) 468.05 (302.80-647.67) <0.0001
After ablation, pg/mL 442.57 (302.51-599.71) 423.33 (288.29-572.70) 527.61 (315.67-698.21) 0.003
PeAF n=238 n=171 n=67
Before ablation, pg/mL 435.91 (261.18-637.29) 404.68 (235.93-572.66) 565.07 (347.99-786.97) <0.0001
After ablation, pg/mL 527.60 (367.78-728.85) 508.00 (352.10-690.43) 565.37 (440.83-855.09) 0.018
P value* (before ablation) <0.0001 <0.0001 0.024
P value® (after ablation) <0.0001 <0.0001 0.032
Sex subgroup
Male n=364 n=260 n=104
Before ablation, pg/mL 445.7 (260.2-642.0) 405.2 (241.0-591.4) 568.5 (397.9-793.2) <0.0001
After ablation, pg/mL 556.3 (409.7-741.6) 523.3 (372.5-717.8) 630.9 (485.1-849.8) 0.001
Female n=252 n=203 n=49
Before ablation, pg/mL 302.2 (164.7-436.0) 281.1 (153.3-409.4) 353.5 (253.4-521.1) 0.002
After ablation, pg/mL 372.3 (266.6-505.5) 372.6 (261.8-499.5) 360.7 (294.1-537.8) 0.354
P valuell (before ablation) <0.0001 <0.0001 <0.0001
P value* (after ablation) <0.0001 <0.0001 <0.0001

Values are provided as median (quartile 1—quartile 3). AF indicates atrial fibrillation; PaAF, paroxysmal atrial fibrillation; and PeAF, persistent atrial fibrillation.

*Nonrecurrence group Vs recurrence group.
fPreablation vs postablation.

*Paroxysmal atrial fibrillation vs persistent atrial fibrillation of corin levels before ablation.
SParoxysmal atrial fibrillation vs persistent atrial fibrillation of corin levelsafter ablation.

IMale vs female corin levels before ablation.
#Male vs female corin levels postablation.

respectively; P<0.0001). In the PaAF subgroup, corin
concentrations were significantly higher in patients
with recurrence than in those without recurrence (be-
fore ablation, 468.05 [302.80-647.67] versus 304.06
[165.40-455.94] pg/mL, respectively; P<0.0001;
after ablation, 527.61 [315.67-698.21] versus 423.33
[288.29-572.70] pg/mL, respectively; P=0.003). In
the PeAF subgroup, corin concentrations were also
significantly higher in patients with recurrence than
in those without recurrence (before ablation, 565.07
[347.99-786.97] versus 404.68 [235.93-572.66] pg/
mL, respectively; P<0.0001; after ablation, 565.37
[440.83-855.09] versus 508.00 [352.10-690.43] pg/
mL, respectively; P=0.018; Table 3, Figure 2B).

In a subgroup analysis by sex, plasma corin con-
centrations were significantly higher in men than in
women, whether measured in peripheral venous blood
drawn before or after ablation (before ablation, 445.7
[260.2-642.0] versus 302.2 [164.7-436.0] pg/mL, re-
spectively; P<0.0001; after ablation 556.3 [409.7-741.6]

J Am Heart Assoc. 2024;13:e031928. DOI: 10.1161/JAHA.123.031928

versus 372.3 [266.6-505.5] pg/mL, respectively;
P<0.0001). In the male subgroup, corin concentra-
tions were significantly higher in patients with recur-
rence than in those without recurrence (before ablation,
568.5 [397.9-793.2] versus 405.2 [241.0-591.4] pg/mL,
respectively; P<0.0001; after ablation, 630.9 [485.1-
849.8] versus 523.3 [372.5-717.8] pg/mL, respectively;
P=0.001). In the female subgroup, corin concentrations
drawn before ablation were also higher in patients with
recurrence than in those without recurrence (353.5
[253.4-5211] versus 281.1 [1563.3-409.4] pg/mL, re-
spectively; P=0.002), but this was not the case after ab-
lation (360.7 [294.1-537.8] versus 372.6 [261.8-499.5]
pg/mL, respectively; P=0.354; Table 3, Figure 2C).

A significant positive association was found be-
tween corin levels before and after ablation, including
in the total group (R=0.604, P<0.0001) (Figure 3A), the
nonrecurrence group (R=0.568, P<0.0001) (Figure 3B),
and the recurrence group (R=0.688, P<0.0001;
Figure 3C).
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Figure 2. Pre- and postprocedural plasma corin levels in patients treated with

catheter ablation for atrial fibrillation.

A, Total group; (B) subgroup analysis of atrial fibrillation type; (C) subgroup analysis of
sex. The box diagram represents the 5% to 95% range of values. **P<0.0001.

Plasma Corin Threshold of Best Predictive
Value for Recurrent AF at 1 Year After CA

The receiver operating characteristic curve analy-
sis of plasma corin drawn before and after ablation
identified threshold values of >494.85pg/mL and
>526.57 pg/mL, respectively, as having the best pre-
dictive value for recurrent AF at 1year after CA, with
a sensitivity of 52.9%, a specificity of 76.5%, and an
area under the curve (AUC) of 0.676 before ablation

J Am Heart Assoc. 2024;13:e031928. DOI: 10.1161/JAHA.123.031928

and a sensitivity of 53.6%, a specificity of 63.9%,
and an AUC of 0.610 after ablation (both P<0.0001;
Table 4, Figure 4A).

We also analyzed plasma corin’s best predictive
threshold for recurrent AF at 1year after CA accord-
ing to AF type and sex. In patients with PaAF, the
pre- and postablation thresholds were >490.375pg/
mL and >526.573pg/mL, respectively. The sensitivity
was 47.7% and the specificity 82.2% before ablation
(P<0.0001), whereas the sensitivity was 51.2% and
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Figure 3. The association between corin levels before and after ablation.
A, Total group; (B) nonrecurrence group; (C) recurrence group. The shaded region indicates the 95% Cls of Spearman r value.

the specificity 70.5% after ablation (P=0.0029). The
AUC was 0.682 before ablation and 0.606 after abla-
tion. In patients with PeAF, the pre- and postablation
thresholds were >648.655pg/mL and >792.172pg/
mL, respectively. The sensitivity was 44.8% and the
specificity 84.2% before ablation (P=0.0001), whereas
the sensitivity was 34.3% and the specificity 84.2%
after ablation (P=0.0132). The AUC was 0.659 before
ablation and 0.603 after ablation (Table 4, Figure 4B).

In male patients, the pre- and postablation
thresholds were >642.56pg/mL and >503.43pg/
mL, respectively. The sensitivity was 46.2% and the
specificity 83.8% before ablation (P<0.0001), while
the sensitivity was 70.2% and the specificity 48.5%
after ablation (P=0.0009). The AUC was 0.681 before
ablation and 0.612 after ablation. In female patients,
the preablation plasma corin level predicted the re-
currence of AF after CA at a threshold of >291.62 pg/
mL (P=0.0018). However, the predictive value of
corin levels in the recurrence of AF after ablation was
not found (P=0.354; Table 4, Figure 4C).

Relationship Between Plasma Corin
Levels and AF Recurrence

We classified low and high corin levels according to
the thresholds in different groups. The Kaplan—-Meier
survival curve shows that high corin concentrations
measured before the procedure indicated a signifi-
cantly higher risk of AF recurrence than low corin con-
centrations, whether in the total group, different types
of AF, or different sex (Figure 5A through 5E). The same
results were found in the blood after the procedure
(Figure 5F through 5l) except in the female group (HR,
1.872 [95% Cl, 0.995-3.524]; P=0.0987; Figure 5J).
The Cox regression and forest plot found that high
corin levels, whether before or after the procedure, PaAF
or PeAF, man or woman, brought high risks of recurrent
AF after CA without adjusting for confounding factors
(Table 5, Figure 6). In the general population, 1 SD in-
crease in corin concentration before CA increased the
risk of recurrent AF by 54.3% after adjusting for age,
sex, BMI, triglyceride, HDL-C, AADs, B-blockers, and

Table 4. Plasma Corin Threshold of Best Predictive Value for Recurrent AF at 1 Year After Catheter Ablation

Total Male Female PaAF PeAF

Before After Before After Before After Before After Before After

ablation | ablation | ablation ablation ablation ablation ablation ablation ablation ablation
AUC (95% CI) | 0.676 0.610 0.681 0.612 0.644 0.543 0.683 0.606 0.659 0.603

(0.626— (0.558- (0.619— (0.548- (0.556— (0.455- (0.617- (0.537- (0.580- (0.523-

0.727) 0.662) 0.743) 0.675) 0.731) 0.631) 0.749) 0.675) 0.738) 0.683)
Threshold, 494.85 526.57 642.56 503.43 291.62 272.80 490.375 526.573 648.655 792172
pg/mL
Sensitivity (%) | 52.9 53.6 46.2 70.2 73.5 83.7 477 51.2 44.8 34.3
Specificity (%) | 76.5 63.9 83.8 48.5 53.2 28.6 82.2 70.5 84.2 84.2
P value <0.0001 | <0.0001 <0.0001 0.0009 0.0018 0.3539 <0.0001 0.0029 0.0001 0.0132

AF indicates atrial fibrillation; AUC, area under the receiver operating characteristic curve; PaAF, paroxysmal atrial fibrillation; and PeAF, persistent atrial

fibrillation.
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Figure 4. Plasma corin threshold of best predictive value for recurrent atrial fibrillation at 1year after catheter ablation.
A, Total group; (B) subgroup analysis of atrial fibrillation type; (C) subgroup analysis of sex. AUC indicates area under the curve; PaAF,

paroxysmal atrial fibrillation; and PeAF, persistent atrial fibrillation.

corin levels after CA (HR, 1.465 [95% Cl: 1.282-1.655];
P<0.0001; Table 5, Figure 6). The results remained sig-
nificant in the PaAF (HR, 1.603 [95% CI, 1.314-1.954];
P<0.0001) and PeAF group (HR, 1.521 [95% CI, 1.43—
1.86]; P<0.0001), and in both male (HR, 1.497 [95% Cl,
1.272-1.762); P<0.0001) and female patients (HR, 1.428
[95% CI, 1.121-1.82]; P<0.0001) after adjusting for con-
founding factors. However, corin concentration after CA
was not associated with the risk of recurrent AF after
adjusting for confounding factors, whether in the total
group, in the PaAF or PeAF group, or in the male or fe-
male group (Table 5, Figure 6).

Independent Predictors of Recurrent AF
After CA

In the adjusted models, higher preablation corin lev-
els (odds ratio [OR], 1.796 [95% CI, 1.368-2.358];

P<0.0001) and lower preablation HDL-C levels (OR,
0.691 [95% CI, 0.544-0.878]; P=0.003) were associ-
ated with recurrent AF after ablation in the total group
(Figure 7). The same results were found in the male
group for higher preablation corin levels (OR, 1.183
[95% CI, 1.307-2.514]; P<0.0001) and lower preabla-
tion HDL-C levels (OR, 0.689 [95% CI, 0.517-0.918;
P=0.011). In the female and PeAF groups, only higher
preablation corin levels were associated with recur-
rent AF after ablation (female group: OR, 1.742 [95%
Cl, 1.105-2.745]; P=0.017; PeAF group: OR, 1.614
[95% ClI, 1.073-2.427]; P=0.022). In the PaAF group,
in addition to higher preablation corin levels (OR,
2.208 [95% Cl, 1.454-3.352]; P<0.0001) and lower
preablation HDL-C levels (OR, 0.65 [95% CI, 0.47-
0.898]; P=0.009), oral AADs were associated with
a high risk of recurrent AF after ablation (OR, 1.936
[95% ClI, 1.024-3.66]; P=0.042). Table S1 shows the
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Figure 5. Kaplan-Meier curves showing recurrent atrial fibrillation at 1 year after catheter ablation for different corin levels.
A through E, Corin levels before ablation in total, PaAF, PeAF, male and female groups; F through J, corin levels after ablation in total,
PaAF, PeAF, male and female. HR indicates hazard ratio; PaAF, paroxysmal atrial fibrillation; and PeAF, persistent atrial fibrillation.
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Table 5. Cox Regression Analysis for Corin Concentrations Between Recurrent AF and Nonrecurrent AF After Catheter
Ablation

Unadjusted Adjusted*

Corin concentrations (Per SD, pg/mL) HR 95% ClI P value HR 95% ClI P value
Total group

Before ablation (264.94) 1.559 1.378-1.763 <0.0001 1.457 1.282-1.655 <0.0001

After ablation (266.39) 1.382 1.215-1.572 <0.0001 1.031 0.831-1.28 0.78
Male group

Before ablation (289.61) 1.563 1.334-1.83 <0.0001 1.497 1.272-1.762 <0.0001

After ablation (283.52) 1.359 1.156-1.597 <0.0001 1.022 0.803-1.300 0.861
Female group

Before ablation (187.33) 1.501 1.176-1.915 0.001 1.428 1.121-1.82 0.004

After ablation (184.54) 1.289 0.99-1.679 0.06 0.918 0.611-1.379 0.658
PaAF group

Before ablation (226.47) 1.803 1.478-2.199 <0.0001 1.603 1.314-1.954 <0.0001

After ablation (239.41) 1.44 1.186-1.748 <0.0001 0.92 0.671-1.26 0.603
PeAF group

Before ablation (303.66) 1.493 1.222-1.823 <0.0001 1.521 1.243-1.86 <0.0001

After ablation (293.45) 1.353 1.105-1.655 0.003 11 0.805-1.531 0.525

AF indicates atrial fibrillation; HR, hazard ratio; PaAF, paroxysmal atrial fibrillation; and PeAF, persistent atrial fibrillation.
*Adjusted for age, sex, body mass index, estimated glomerular filtration rate, triglyceride, high-density lipoprotein cholesterol, antiarrhythmic drugs, (-
blockers, and corin levels before or after catheter ablation.

independent predictors of recurrent AF after CA in the
crude models.

risk of recurrence of AF at 1year after the procedure.
Preablation levels of corin were higher in patients with
recurrent AF at 1year, whether in the general popula-
tion, male or female group, or PaAF or PeAF group.
A multivariate Cox regression showed that a 1 SD in-

DISCUSSION

To the best of our knowledge, this is the first prospec-
tive, single-center study to investigate the impact of
plasma corin levels before and after CA for AF on the

crease (264.94pg/mL) in corin concentrations before
CA increased the risk of recurrent AF by 54.3%. A
higher level of circulating corin at baseline could be a

A 1SDincrease in corin (Crude model)
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Total —— 1.559(1.378-1.763)  *=*
Male —a— 1.563(1.334-1.83)  **
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PeAF —a— 1.521(1.243-1.86) o
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Figure 6. Hazard ratios with 95% Cls for 1 SD increase in corin concentration of recurrent atrial fibrillation at 1year after
catheter ablation.

A, Crude model; (B) adjusted model (adjusted for age, sex, body mass index, triglyceride, high-density lipoprotein cholesterol,
antiarrhythmic drugs, -blockers and corin levels before or after catheter ablation). HR indicates hazard ratio; PaAF, paroxysmal atrial
fibrillation; and PeAF, persistent atrial fibrillation. **P<0.0001.
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Figure 7. Predictors of recurrent atrial fibrillation at 1 year after catheter ablation in adjusted models.

Adjusted for age, sex, body mass index, triglyceride, high-density lipoprotein cholesterol, antiarrhythmic drugs, $-blockers, and corin
levels before or after catheter ablation. The continuous variables were log-transformed and 1 SD was used for odds ratio calculation.
AADs indicates antiarrhythmic drugs; AF, atrial fibrillation; BMI, body mass index; HDL-C, high-density lipoprotein cholesterol; OR,
odds ratio; PaAF, paroxysmal atrial fibrillation; PeAF, persistent atrial fibrillation; and TG, triglyceride. **P<0.0001.

predictor of the risk of recurrent of AF after CA. These
findings suggest that corin may play a considerable
role in AF and may therefore serve as a candidate fac-
tor to predict recurrent AF after CA. It may also be a
potential therapeutic target for AF.

Soluble corin represents a potential biomarker for
risk prediction and prognostic assessment of CVDs.
Currently, some studies have demonstrated an associ-
ation between soluble corin levels and CVDs. A higher
serum corin at baseline predicted a higher risk of CVD
events and stroke, but not CAD.?° A prospective study
of a cohort of patients with chronic HF found that
those with low soluble corin tended to have a better
outcome.”® The results were consistent with the pres-
ent study, in which high corin concentrations predicted
adverse clinical outcomes. However, a report of an HF
population and a report of an acute Ml population, both
from China, found that those with high corin concen-
trations had a lower incidence of major adverse cardiac
events and all-cause death.'®30 This discrepancy may
be related to the acute and chronic state of HF or CAD,
the use of renin—angiotensin—-aldosterone system in-
hibitors, and different ethnic groups. Regarding AF, our
previous and present studies found that plasma corin
concentrations in patients with PeAF were higher than
in patients with PaAF.?" An increase in the expression
of A disintegrin and metalloprotease 10 (ADAM10) was
reported in human atria during AF,®! and ADAM10 was
primarily responsible for shedding corin in its juxtam-
embrane region.'* This suggests that more corin shed-
ding, particularly ADAM10-mediated shedding, occurs
in the atrial tissue with increased fibrosis and remod-
eling. In the cultured medium from transfected human
embryonic kidney 293 cells and mouse atrial HL-1 car-
diomyocytes, 3 distinct corin fragments of =100, ~160,
and ~180 kDa were detected.'* The majority of the ob-
served activity in processing natriuretic peptides can
be attributed to the =180-kDa soluble corin fragments,
whereas the other 2 fragments have little biological ac-
tivity."* We did not test plasma corin activity or the kind
of fragments in the present study.
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The relationship between corin activity in the circu-
latory system and AF recurrence after CA is unknown.
Corin plays a central role in the processing of pro-
ANP. ANP released from cardiomyocytes inhibits col-
lagen synthesis as a paracrine factor.>> ANP/cGMP/
protein kinase G signaling disrupts the transforming
growth factor-B1-induced nuclear translocation of
phosphorylated Smad3 and downstream events, in-
cluding myofibroblast transformation, proliferation,
and expression of extracellular matrix molecules in
cardiac fibroblasts.®® ANP also plays a key role in
cardiac electrophysiology, modulating the autonomic
nervous system and regulating the function of cardiac
ion channels.®* The ultimate electrophysiological ef-
fect of ANP is to shorten the action potential duration
and reduce calcium influx into the cell through L-type
calcium current. Furthermore, cGMP facilitates the
sarco/endoplasmic reticulum Ca®* ATPase uptake of
calcium into the sarcoplasmic reticulum.®® Therefore,
we speculate that corin may also suppress atrial fibro-
sis and has a similar electrophysiological effect to that
of ANP in light of discoveries connecting corin and
vulnerability to AF. A statistically significant associa-
tion has been found between baseline ANP level and
postablation AF recurrence.®® In the future, preabla-
tion detection of corin and ANP may help physicians
optimize patient selection, improve treatment strate-
gies, and provide novel targets for pharmacological
intervention against AF recurrence. Validation in AF
cohorts undergoing ablation is warranted. The associ-
ation of 1-day postablation level of corin with AF recur-
rence after CA was not detected in the present study.
This may be explained by ablation’s interventional ef-
fect on corin shedding from atrial myocytes. Thermal
procedures may lead to ischemia, coagulation necro-
sis, edema, and local inflammation of atrial tissue,®
which may result in the increased shedding of corin
from atrial myocytes. More studies are warranted. The
dynamic change of corin level after ablation, for exam-
ple, at the first, third, or sixth month, may be related
to AF recurrence. Therefore, dynamically monitoring
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corin in the circulation is necessary to better under-
stand the role of corin in AF.

Most studies have demonstrated a sex difference
in circulating corin similar to that in our study, with a
level higher in men than in women whether in a state of
health or disease.?"?6:2838 |n our study, men’s plasma
corin levels were higher than women'’s, and the associ-
ation between plasma corin and recurrent AF after CA
was stronger in men than in women. Similar associa-
tions have also been found in metabolic syndrome3®
and stroke,® but the mechanisms underlying the sex-
specific contribution of corin to AF recurrence and
other CVDs remain unclear. Some studies indicate that
sex seems to be involved in a different response to the
AF ablation procedure, including a higher risk of AF
recurrence rate and increased periprocedural compli-
cations and hospitalization in women than in men.40-43
There are several possible explanations. First, female
patients have a greater symptom burden.*4-4% Second,
population-based studies have demonstrated that, on
average, new-onset AF starts Syears later in women
than in men,* so female patients are older than male
patients.*®4° Third, female patients show more ad-
vanced atrial remodeling on high-density electroana-
tomic mapping than male patients.*! The rates of AF
recurrence after CA were higher in men than in women
in our study (28.57% versus 19.44%, respectively;
P=0.01), but female sex was not an independent risk
factor for AF recurrence after adjusting for confound-
ers. Corin levels may be an important mechanism with
regard to the sex difference in AF recurrence after abla-
tion. The sex-specific difference in plasma corin levels
may be 1 mechanism underlying the different rates of
AF recurrence between men and women. Before the
integration of corin assessment in daily clinical prac-
tice, it should be noted that the method of soluble corin
assessment needs to be improved and standardized
according to sex."” Some large and prospective stud-
ies are warranted to measure the levels of soluble corin
in the healthy or morbid population. Most importantly,
other characteristics need to be well matched in men
and women.

The AF recurrence rate after CA in our study was
24.84%, which was lower than that reported in most
studies.®®%5" This may be related to several factors. First,
the methods of assessing AF recurrence may have led
to an underestimation of actual recurrence rates. The
patients in the study did not receive an implantable loop
recorder. The assessments of recurrence relied only on
symptoms and intermittent ECGs, which may be the
main reason for a potential underestimation of the re-
currence rate. However, 1 randomized controlled trial
found a 1-year recurrence of symptomatic atrial tach-
yarrhythmia (defined by continuous rhythm monitoring)
of 20.9% in PaAF after radiofrequency CA,*° which was
even lower than in the present study. This indicates that

J Am Heart Assoc. 2024;13:e031928. DOI: 10.1161/JAHA.123.031928

Corin Predicts Atrial Fibrillation Recurrence

the recurrence rate in the present study reflects reality,
which may be explained by the fact that all the patients
were symptomatic, making the detection of recurrence
easier. Second, some of the patients in our study were
not refractory to AADs yet had a strong desire for CA.
Therefore, they may have responded well to CA and
had a lower recurrence rate. Third, the proportion of
postoperative oral AADs in this study was 68.99%,
which was higher than the 59.8% in the FIRE AND
ICE (Comparative Study of Two Ablation Procedures
in Patients With Atrial Fibrillation) trial.® Additionally, the
mean BMI in this study was significantly lower than in
other studies (25.53 kg/m? versus 27.8, 31.5, and 30 kg/
m?).3%1%2 The conclusion has been validated that a high
BMI is associated with a higher risk of AF recurrence
in patients undergoing CA. In one meta-analysis, the
highest BMI group had a higher AF recurrence (OR,
1.37 [95% Cl, 1.18-1.58]; P<0.001). The dose-response
relationship for BMI and AF recurrence was nonlinear,
and the curve became steeper at 30 to 35 kg/m?2.53
Fourth, our center is experienced in the ablation of AF,
and, in addition to routine PVI, we mapped and ablated
as far as possible all the ectopic sites of AF, includ-
ing the left atrium, inferior vena cava, and so on. Fifth,
the follow-up time in the study was 1year, which was
shorter than in other studies.3%°

Our study has some limitations. First, it was a
single-center, observational study and was subject
to the inherent limitations associated with residual
confoundings. However, our prospective design con-
firmed the chronological order in which elevated corin
preceded the recurrence of AF after ablation, thereby
increasing the likelihood of causality. Second, the ac-
tual AF recurrence rates may be underestimated in the
present study as described in the discussion section.
In addition, if underestimation occurred, it likely af-
fected both the recurrence and nonrecurrence groups
equivalently. We therefore believe that the monitoring
modalities likely had little effect on the results. Third,
some clinical studies have found that elevated ANP,
or midregional N-terminal pro-ANP, type B natriuretic
peptide, and N-terminal pro-BNP levels were signifi-
cantly associated with the risk factor of AF recurrence
after ablation.54-%8 We did not discuss the association
between those factors and recurrent AF after ablation.
Fourth, plasma corin levels are correlated with imme-
diate heart rhythm, as confirmed by higher concen-
trations in AF than in sinus rhythm.?" We found that
the corin levels 1 day after ablation were higher than at
baseline. However, we did not dynamically monitor the
changes in corin level after ablation, for example, at the
first, third, sixth, ninth, or 12th month after ablation. It is
unclear when corin levels decrease and to what extent
the decrease in corin levels after ablation is associated
with AF recurrence. This needs to be confirmed in fu-
ture trials. Finally, we acknowledge that this study is
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the first to demonstrate an independent association of
corin levels with outcome and should be considered as
a hypothesis-generating study. Validation in other AF
cohorts undergoing ablation is warranted.

CONCLUSIONS

Our study demonstrates that baseline plasma corin
level is a prognostic biomarker of AF recurrence after
ablation, independent of established conventional risk
factors. Although more studies are warranted, high
corin levels may have important implications for the in-
terpretation and design of studies in search of optimal
methods to enhance response well to CA for AF. Risk
stratification before ablation for AF may be useful in se-
lecting treatment regimens for patients.
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