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BACKGROUND Recent research findings have revealed a key role of
oxidative DNA damage in the pathogenesis of atrial fibrillation (AF).
Therefore, the circulating oxidative DNA damage marker 8-hydroxy-
20-deoxyguanosine (8-OHdG) may represent a biomarker for staging
AF and identifying patients at risk for AF recurrence and postoper-
ative atrial fibrillation (POAF) after treatment.

OBJECTIVE The purpose of this study was to investigate whether
serum levels of 8-OHdG correlate with the stage of AF, recurrence
after AF treatment, and onset of POAF after cardiac surgery.

METHODS In this prospective observational study, 8-OHdG levels
were detected by enzyme-linked immunosorbent assay in human
serum samples. Blood samples were collected from control patients
without AF history; patients with paroxysmal AF and persistent AF
undergoing electrical cardioversion or pulmonary vein isolation
(PVI); and patients with sinus rhythm (SR) undergoing cardiac sur-
gery. AF recurrence was determined during 12-month follow-up.
Univariate and multivariate analyses were used to identify changes
in 8-OHdG levels between the groups.
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RESULTS Compared to the control group, 8-OHdG levels in the pa-
tient groups gradually and significantly increased during arrhythmia
progression. 8-OHdG levels in AF patients showing AF recurrence af-
ter PVI treatment were significantly increased compared to patients
without AF recurrence. Moreover, in SR patients undergoing cardiac
surgery, 8-OHdG levels were significantly elevated in those showing
POAF compared to patients without POAF.

CONCLUSION 8-OHdG level may represent a potential diagnostic
biomarker for AF staging as well as for predicting AF recurrence
and POAF after treatment.
KEYWORDS 8-hydroxy-2ʹ-deoxyguanosine; Atrial fibrillation;
Biomarker; DNA damage; Postoperative atrial fibrillation
(Heart Rhythm 2020;-:1–7) © 2020 Heart Rhythm Society. This is
an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).
Introduction
Atrial fibrillation (AF) is the most common progressive
tachyarrhythmia and is associated with serious complications
such as heart failure and stroke.1 Due to the aging population,
the prevalence of AF is steadily rising, especially in the pop-
ulation between 75 and 85 years of age.2 AF increases
morbidity and mortality rates, with a 5-fold increased risk
of stroke and a 3-fold increased risk of congestive heart fail-
ure.2 Therefore, AF contributes to medical and economic
problems worldwide.3,4 In addition, 30%–50% of patients
who undergo cardiac surgery develop postoperative atrial
fibrillation (POAF).5,6 POAF frequently occurs within 5
days after surgery, with a peak incidence on postoperative
day 2.5,7 Patients who develop POAF may require a longer
period of hospitalization because POAF is associated with
a higher risk of other postoperative complications, such as
stroke and perioperative myocardial infarction.5,8

Early recognition and staging of AF are essential to initiate
treatment to prevent disease progression. AF progression is
accompanied by a congruent increase in therapy failure and
in the end stage cannot, even with extensive therapy, be
treated.9–11 At present, AF can only be diagnosed with a
surface electrocardiogram when the patient has already
CC BY license https://doi.org/10.1016/j.hrthm.2020.09.017
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experienced AF. However, no effective diagnostic tool is
available for staging AF. Therefore, diagnostic biomarkers
that can stage and possibly predict AF are clinical highly
relevant.10

Emerging evidence indicates that AF is intimately linked
with DNA damage in experimental AF models and in pa-
tients with persistent AF. A recent study using experimental
AF models revealed that electrical and contractile impair-
ment of atrial cardiomyocytes is precipitated by nicotin-
amide adenine dinucleotide (NAD1) depletion via
excessive poly(ADP)-ribose polymerase 1 (PARP1) activa-
tion in response to oxidative DNA damage.12 PARP1-
mediated synthesis of ADP ribose chains, in turn, depletes
NAD1 levels, thereby inducing further oxidative DNA
damage and electrical and contractile dysfunction, which
drives AF progression.12,13 Consistent with these findings,
cardiomyocytes of patients with persistent AF show signif-
icant oxidative DNA damage in atrial tissue, characterized
by an elevated level of phosphorylated histone 2A family
member X (H2AX), forming g-H2AX, which is an early
response to the induction of DNA double-strand
breaks.12,14,15 Based on these findings, we hypothesize
that oxidative DNA damage represents a potential
biomarker for staging AF and predicting AF recurrence.
Interestingly, 8-hydroxy-2ʹ-deoxyguanosine (8-OHdG) is
an important byproduct of oxidative DNA damage, which
is formed during the repair of damaged DNA by exonucle-
ases.16 As 8-OHdG is circulating in the blood after oxida-
tive damage in DNA, it may represent a biomarker for
AF.17 In this study, we correlated serum 8-OHdG levels
with AF stage and recurrence after AF therapy, and tested
whether 8-OHdG predicts POAF in patients with sinus
rhythm (SR) undergoing cardiac surgery.
Methods
Patient characteristics
In this prospective observational study, 257 serum samples
were collected from patients 1 day before cardiac surgery,
pulmonary vein isolation (PVI), or electrical cardioversion
(ECV) and from control patients at the cardiology department
at the Erasmus Medical Center (Rotterdam, The
Netherlands). To study 8-OHdG levels in various AF stages,
the following groups were included: control group (control;
N 5 50), paroxysmal AF group (PAF; N 5 74), and persis-
tent AF group (PeAF; N 5 89). To study 8-OHdG levels in
POAF, a group of patients in SR undergoing cardiac surgery
(N 5 44) were included. Detailed clinical characteristics of
the control and AF patients are given in the Supplemental
Methods. All AF patients were treated with anticoagulants
and signed consent forms before inclusion in the study.
This substudy is part of the HALT & REVERSE (Hsf1 Acti-
vators Lower Cardiomyocyte damage: Towards a novel
approach to REVERSE atrial fibrillation) trial (Rotterdam
Medical Ethical CommitteeMEC-2014-393) and is approved
by the institutional medical ethical committee. The study was
performed according to the principles of the Declaration of
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Helsinki and in accordance with the Medical Research Com-
mittee Involving Human Subjects Act.

DNA damage marker 8-OHdG measurement
Blood samples were collected for measurement of the DNA
damage marker 8-OHdG. Details are available in the
Supplemental Methods.

Statistical analysis
Quantitative data are given as mean 6 SD. Statistical ana-
lyses were performed using SPSS Statistics Version 26.0
for Windows (SPSS, Chicago, IL) and GraphPad Prism
Version 8.0 (GraphPad Software, San Diego, CA). If data
were not normally distributed, then log10 transformation
was performed before statistical analysis. One-way analysis
of variance (ANOVA) and post hoc Tukey tests were used
to assess 8-OHdG levels in each group. Two-way ANOVA
and post hoc Tukey tests were used to assess sex differences.
Differences in clinical characteristics between control, PAF,
and PeAF were tested with 1-way ANOVA, Kruskal-Wallis
test, and c2 test. Differences in clinical characteristics be-
tween patients with and those without AF recurrence were
tested with independent-samples Student t test, Mann-Whit-
ney test, and c2 test. Levels of 8-OHdG in patients with or
those without AF recurrence in the AF group and levels of
8-OHdG in patients with or those without POAF in the SR
group were compared using the nonparametric Mann-
Whitney test. Linear regression was used for age, body
mass index (BMI), hypertension, diabetes, and antiar-
rhythmic drug class I (AAD-I) correction. A receiver oper-
ating characteristic (ROC) curve was used to analyze the
diagnostic power of 8-OHdG. All P values were 2-sided,
and P ,.05 was considered significant.
Results
Clinical characteristics
To study the correlation between 8-OHdG and AF stage, 213
patients were included in the study: a control group of pa-
tients (N 5 50 [23%]) without AF and a study group of
163 AF patients with either PAF (N 5 74 [35%]) or PeAF
(N5 89 [42%]). Table 1 lists the characteristics of the study
population. Patients with AF were older (P,.05), presented
with higher BMI (P,.05), more often had hypertension and
diabetes (P ,.05), had a larger left atrial volume (P ,.05),
and presented with more impaired left ventricular function
(P ,.05) compared to control patients without AF.

Serum levels of 8-OHdG stage AF
To test whether oxidative DNA damage is associated with AF
stage, wemeasured the level of 8-OHdG in the serum samples
of the patient population (Table 1). Compared to the control
patients, serum 8-OHdG levels were gradually and signifi-
cantly increased in PAF and PeAF patients (control vs PAF:
6.76 6 2.77 ng/mL vs 8.33 6 4.11 ng/mL; P 5 .018; PAF
vs PeAF: 8.33 6 4.11 ng/mL vs 10.526 4.22 ng/mL; P 5
.001) even after correction for age, BMI, hypertension, and
� 1 November 2020 � 7:06 am � ce



Table 1 Characteristics of patients included for 8-OHdG analysis in serum samples (N 5 213)

Control PAF PeAF P value

(n 5 50) (n 5 74) (n 5 89) Control vs PAF Control vs PeAF

Male sex 25 (50.0) 51 (68.9) 61 (68.5) .034 .031
Age (yr) 49.6 6 14.8 60.5 6 10.2 60.6 6 10.2 ,.001 ,.001
BMI (kg/m2) 24.6 6 3.7 28.6 6 5.0 28.5 6 4.9 ,.001 ,.001
Hypertension 12 (24.0) 36 (48.6) 43 (48.3) .006 .005
Diabetes 1 (2.0) 8 (10.8) 8 (9.0) .043 .157
PVI 63 25
ECV 11 64
Underlying heart disease
WPW syndrome 5 (10.0) 0 (0.0) 0 (0.0)
PVCs 21 (42.0) 0 (0.0) 0 (0.0)

LAD .45 mm (%) 0 (0.0) 25 (33.8) 38 (42.7) ,.001 ,.001
LVF
Normal 32 (85) 64 (86.5) 52 (58.4) .519 .003
Mild impairment 5 (12.5) 6 (8.1) 26 (29.2) .716 .009
Moderate impairment 3 (7.5) 3 (4.1) 8 (9.0) .684 .746
Severe impairment 0 (0.0) 1 (1.4) 4 (4.5) 1 .297

Medication
ACE inhibitor 15 (30.0) 34 (46.0) 43 (48.3) .075 .036
Statin 10 (20.0) 30 (40.5) 35 (39.3) .016 .019
Type I AAD 3 (6.0) 27 (36.5) 14 (15.7) ,.001 .111
Type II AAD 17 (34.0) 31 (41.9) 43 (48.3) .376 .102
Type III AAD 4 (8.0) 37 (50.0) 48 (53.9) ,.001 ,.001
Type IV AAD 1 (2.0) 4 (5.4) 6 (6.7) .647 .421
Digoxin 0 (0.0) 5 (6.8) 15 (16.9) .081 .001

Values are given as n (%) or mean 6 SD unless otherwise indicated.
8-OHdG5 8-hydroxy-20-deoxyguanosine; AAD5 antiarrhythmic drug; ACE5 angiotensin-converting enzyme; BMI5 body mass index; ECV5 electrical car-

dioversion; LAD5 left atrial dilation; LVF5 left ventricular function; PAF5 paroxysmal atrial fibrillation; PeAF5 persistent atrial fibrillation; PVC5 premature
ventricular contraction; PVI 5 pulmonary vein isolation; WPW 5 Wolff-Parkinson-White.
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diabetes with linear regression (Figure 1A). No differences in
8-OHdG levels were observed between males and females
(Figure 1B). The findings indicate that the oxidative DNA
damage marker 8-OHdG gradually increases in more
advanced stages of AF and that this effect is sex independent.
Diagnostic value of 8-OHdG as a blood-based
biomarker for AF
To determine whether the serum level of 8-OHdG has power
to discriminate AF patients from controls, an ROC curve was
constructed. Figure 2 shows an area under the curve (AUC)
of 71%, which corresponds to sensitivity of 80% and speci-
ficity of 44%. These findings indicate that 8-OHdG levels
have value in discriminating between AF patients and con-
trols and therefore may represent an independent and valu-
able diagnostic biomarker for AF.
Relation between 8-OHdG levels and AF recurrence
To investigate a relationbetween serum8-OHdG levels andAF
recurrence after PVI or ECV treatment, we compared 8-OHdG
levels in the AF population between patients with and those
without AF recurrence after treatment. Clinical parameters
are listed in Table 2. In the PVI group, patients with AF recur-
rence after PVI treatment presented more often with hyperten-
sion (P ,.05) than did patients without AF recurrence.
However, patients without AF recurrence after PVI treatment
more often received treatment withAAD-I (P,.05) compared
FLA 5.6.0 DTD � HRTHM8546_proof
to patientswithAF recurrence. In the ECVgroup, patientswith
AF recurrence after ECV treatment presented more often with
hypertension (P,.05) than did patients without AF recurrence
(Table 2). In addition, 54% of PVI patients and 59% of ECV
patients experienced AF recurrence within 12 months. Levels
of 8-OHdG in patients with AF recurrence after PVI treatment
are significantly higher (no recurrence vs recurrence: 7.35 6
3.23 ng/mL vs 9.556 4.14 ng/mL; P5 .018) compared to pa-
tients without AF recurrence, even after correction for hyper-
tension and AAD-I treatment with linear regression
(Figure 3A). No differences in serum levels of 8-OHdG was
found in AF patients with AF recurrence after ECV treatment
compared to those without AF recurrence (no recurrence vs
recurrence: 9.766 3.09 ng/mL vs 10.99 6 4.72 ng/mL; P5
.214) (Figure 3B).

Relation between 8-OHdG levels and POAF
Oxidative stress is an important contributor to POAF.18,19

Therefore, we evaluated 8-OHdG levels in SR patients under-
going cardiac surgery and correlated the levels with develop-
ment of POAF. Characteristics of the study population are
listed in Table 3. Clinical parameters, including sex, age,
and left atrial dilation were comparable between SR patients
with and those without POAF after cardiac surgery.
Compared to SR patients without POAF, 8-OHdG levels in
patients with POAF were significantly increased (9.76 6
5.42 ng/mL vs 10.82 6 5.58 ng/mL; P ,.001) (Figure 4).
This finding indicates that preoperative 8-OHdG levels are
� 1 November 2020 � 7:06 am � ce
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correlated with POAF and therefore may represent a potential
predictor of POAF in SR patients undergoing cardiac surgery.
Discussion
In this study, we observed that levels of the oxidative DNA
damage marker 8-OHdG before PVI or ECV treatment
were significantly increased during more persistent stages
Figure 2 Diagnostic value of serum 8-hydroxy-20-deoxyguanosine (8-
OHdG) levels in atrial fibrillation (AF). Receiver operating characteristic
(ROC) curve with an area under the curve of 71%, which corresponds to
sensitivity of 80% and specificity of 44%. N 5 213 samples.
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of AF. Also, 8-OHdG levels in patients with an AF recur-
rence after PVI treatment were significantly increased
compared to patients without AF recurrence within 12
months of follow-up. Importantly, the level of 8-OHdG is in-
dependent of patient characteristics in all groups studied.
Moreover, SR patients undergoing cardiac surgery had
elevated levels of 8-OHdG in case of POAF onset compared
to patients without POAF. Thus, our findings indicate that 8-
OHdG levels may have diagnostic value in staging AF and
predicting AF recurrence after PVI and POAF onset
following cardiac surgery.
Serum 8-OHdG level as potential biomarker for AF
Although AF is diagnosed with an electrocardiogram, the
stage of AF cannot be determined. Previous biomarker
studies reported associations between cardiac troponin T,
troponin I, natriuretic peptide, transforming growth factor-
beta, and tissue inhibitor of metalloproteinase-1 levels with
AF.20–24 However, whether these biomarkers could stage
AF and predict AF recurrence after PVI treatment is
unknown.25 Our previous study identified a key role of oxida-
tive DNA damage in driving experimental and clinical AF.12

Based on these mechanistic findings, we investigated oxida-
tive DNA damage levels in serum samples of AF patients. In
line with the mechanistic DNA damage study, the current
study reports that the marker for oxidative DNA damage,
8-OHdG, can discriminate 3 relevant AF patient populations
from controls. These 3 discriminated AF populations include
patients in the various AF stages from controls without AF;
patients with an AF recurrence after PVI from patients
without recurrence within 12 months of follow-up; and pa-
tients who develop POAF from patients without POAF.
� 1 November 2020 � 7:06 am � ce



Table 2 Characteristics of patients undergoing PVI or ECV treatment used for 8-OHdG analysis in serum (N 5 163)

AF recurrence

PVI P value ECV

P valueNo Yes No Yes

No. 40 48 31 44
PAF 36 27 .001 3 10 .216
PeAF 4 21 .001 28 34 .216

Male sex 30 (75.0) 31 (64.6) .291 21 (67.7) 32 (72.7) .176
Age (yr) 58.7 6 8.9 62.0 6 9.6 .100 58.4 6 9.2 62.5 6 11.9 .067
BMI (kg/m2) 27.7 6 4.0 27.8 6 4.3 .869 30.5 6 7.3 28.5 6 3.7 .112
Hypertension 12 (30.0) 28 (58.3) .008 10 (32.3) 24 (54.5) .056
Diabetes 2 (5.0) 8 (16.7) .104 5 (16.1) 3 (6.8) .263
LAD .45 mm (%) 11 (27.5) 20 (41.7) .066 11 (35.5) 20 (45.5) .388
LVF
Normal 36 (90.0) 37 (77.1) .156 16 (51.6) 25 (56.8) .656
Mild impairment 3 (7.5) 9 (18.8) .211 9 (29.0) 12 (27.3) .867
Moderate impairment 1 (2.5) 2 (4.2) 1 3 (9.7) 5 (11.4) 1
Severe impairment 0 (0.0) 0 (0.0) 3 (9.7) 1 (2.3) .300

Medication
ACE inhibitor 13 (32.5) 22 (45.8) .203 15 (48.4) 27 (61.4) .165
Statin 13 (32.5) 22 (45.8) .203 10 (32.3) 19 (43.2) .339
Type I AAD 19 (47.5) 13 (27.1) .047 1 (3.2) 8 (18.2) .072
Type II AAD 15 (37.5) 20 (41.7) .691 15 (48.4) 22 (50.0) .891
Type III AAD 21 (52.5) 29 (60.4) .455 15 (48.4) 19 (43.2) .656
Type IV AAD 1 (2.5) 4 (8.3) .371 2 (6.5) 3 (6.8) 1
Digoxin 4 (10.0) 3 (6.3) .697 3 (9.7) 9 (20.5) .338

AF recurrence (12-mo follow-up) 54.5% 58.6%

Values are given as n, n (%), or mean 6 SD unless otherwise indicated.
AF 5 atrial fibrillation; other abbreviations as in Table 1.
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To date, only 1 previous study has reported on the role
of 8-OHdG as a biomarker for AF. In that study, 8-OHdG
levels were found to be increased in urine samples of AF
patients compared to controls in SR, and the levels were
Figure 3 Serum levels of 8-hydroxy-20-deoxyguanosine (8-OHdG) in atrial fibri
treatment were increased compared to patients without AF recurrence.A: 8-OHdG l
40) AF recurrence within 12 months after PVI treatment. Compared to the group
recurrence was significantly increased.B: 8-OHdG levels in serum samples of AF pa
cardioversion (ECV) treatment. No difference was observed in 8-OHdG levels in

FLA 5.6.0 DTD � HRTHM8546_proof
reduced after ECV or ablative therapy.26 No data on pre-
diction of AF recurrence and POAF have been reported
to date. Interestingly, in the current study, ROC curve
values indicate that the level of 8-OHdG in serum has
llation (AF) patients with AF recurrence after pulmonary vein isolation (PVI)
evels in serum samples of AF patients with (N5 48) and those without (N5
of patients without AF recurrence, the level of 8-OHdG in patients with AF
tients with (N5 44) and those without (N5 31) AF recurrence after electrical
serum samples of patients with and those without AF recurrence after ECV.
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Table 3 Patient characteristics used for 8-OHdG analysis with/
without POAF in serum (N 5 44)

SR without
POAF (n 5 21)

SR with
POAF (n 5 23) P value

Male sex 19 (90.4) 18 (78.3) .416
Age (yr) 68.0 6 9.0 69.8 6 8.7 .739
BMI (kg/m2) 28.4 6 4.1 28.2 6 4.1 .993
Hypertension 15 (71.4) 13 (56.5) .305
Diabetes 8 (38.1) 4 (17.4) .179
Underlying heart disease
CAD 16 (76.1) 15 (65.2) .426
AVD 0 (0.0) 2 (8.7) .489
AVD 1 CABG 3 (14.3) 3 (13.0) 1
MVD 1 (4.8) 2 (8.7) 1
MVD 1 CABG 1 (4.8) 1 (4.4) 1

LAD .45 mm (%) 0 (0.0) 3 (13.0) .234
LVF
Normal 15 (71.4) 21 (91.3) .126
Mild impairment 6 (28.6) 2 (8.7) .126
Moderate impairment 0 (0.0) 0 (0.0)
Severe impairment 0 (0.0) 0 (0.0)

Medication
ACE inhibitor 14 (66.7) 14 (60.9) .690
Statin 17 (81.0) 17 (73.9) .724
Type I AAD 0 (0.0) 1 (4.3) .334
Type II AAD 15 (71.4) 16 (69.6) .892
Type III AAD 0 (0.0) 0 (0.0)
Type IV AAD 2 (9.5) 2 (8.7) 1
Digoxin 0 (0.0) 0 (0.0)

Values are n (%) or mean 6 SD unless otherwise indicated.
AVD5 aortic valve disease; CABG5 coronary artery bypass graft; CAD5

coronary artery disease; MVD 5 mitral valve disease; POAF 5 postoperative
atrial fibrillation; SR 5 sinus rhythm; other abbreviation as in Table 1.

Figure 4 8-Hydroxy-20-deoxyguanosine (8-OHdG) levels in serum sam-
ples of sinus rhythm (SR) patients with postoperative atrial fibrillation
(POAF) after cardiac surgery were significantly elevated compared to levels
in SR patients without POAF. The level of 8-OHdG in the serum samples of
SR patients with (N 5 23) and those without (N 5 21) POAF after cardiac
surgery are shown. Compared to the group of patients without POAF, the
level of 8-OHdG in SR patients with POAF was significantly elevated.
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sufficient power to discriminate AF patients from controls.
Therefore, serum 8-OHdG levels may have diagnostic
value as a biomarker for identifying AF stage and recur-
rence in patients.

Serum 8-OHdG levels predict POAF
The etiology of POAF is considered to be multifactorial and
involves a complex interaction of “triggering” stimuli and
“sustaining” processes acting on a myocardial substrate that
may be predisposed to developing AF.27 Recently, inflamma-
tion and oxidative damage have been identified as key con-
tributors to POAF.18,27 Surgical trauma, ischemia during
both cardiopulmonary bypass and cardioplegic arrest, and re-
perfusion contribute to induction of oxidative damage and the
production of proinflammatory molecules including
interleukin-6, tumor necrosis factor-a, and C-reactive pro-
tein.27–29 Moreover, cardiopulmonary bypass and
cardioplegic arrest–related oxidative stress may trigger
cellular changes in atrial tissue and lead to disruption of elec-
trical activity.18,30 The main atrial remodeling associated
with the pathogenesis of POAF is production of reactive ox-
ygen species, primarily via enhanced NADPH oxidase activ-
ity due to mitochondrial dysfunction in atrial
cardiomyocytes.31,32 Interestingly, in the current study, pre-
operative 8-OHdG levels in SR patients who developed
POAF after cardiac surgery were significantly increased
FLA 5.6.0 DTD � HRTHM8546_proof
compared to patients without POAF. This suggests that
oxidative DNA damage may be associated with onset of
POAF, so these levels may predict the chance of develop-
ment of POAF in SR patients after cardiac surgery. Future
research is warranted to confirm this finding and elucidate
the exact mechanism of how the oxidative DNA damage
pathway may contribute to POAF onset.

Study limitations and perspectives
This study reports that serum 8-OHdG levels in AF patients
are closely linked to AF staging and recurrences after ablative
therapy. Furthermore, 8-OHdG may have value in predicting
the chance of development of POAF in SR patients after car-
diac surgery. However, 2 key limitations need to be ad-
dressed. First, the sample sizes were limited. Based on the
present data, larger-scale prospective trials are warranted to
further establish the relation between 8-OHdG levels in
various AF stages and their power to discriminate patients
with AF recurrence from nonrecurrence after various treat-
ment strategies. Second, the pathophysiology of AF and
POAF are complex and multifactorial; therefore, in order to
further improve the diagnostic power of biomarkers,
including improved sensitivity and specificity of a marker,
it may be helpful to combine 8-OHdG levels with other
� 1 November 2020 � 7:06 am � ce
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AF-related markers. Additional markers may include phos-
phorylated H2AX, NAD1, and NADH levels.
Conclusion
The level of 8-OHdG is closely linked with the stage of AF,
as the level gradually increases during more advanced stages
of AF. 8-OHdG levels may predict AF recurrence after abla-
tive therapy and POAF onset after surgical treatment of car-
diovascular diseases. The level of 8-OHdG may represent a
potential diagnostic biomarker for staging AF and predicting
AF recurrence after ablative therapy and POAF after cardiac
surgery.
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