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Risk of atrial fibrillation in patients with differentiated thyroid cancer:
a nationwide population-based analysis

Cohort/ Data Outcome: Atrial fibrillation

Nationwide NHIS Cohort (2006-2019)
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PatientswithDTC had an increased risk of incident AF. The risk of AF was higher in patients withDTC who L
COHCIUSIO N underwent totalthyroidectomy than in those who underwentlobectomy alone. In the long-term management of KJ I M j

patientswith DTC, increased caution is required for AF screening, particularly in this high-risk group.

Background/Aims: Thyroid hormone suppression therapy (THST) is widely used for long-term management of differentiat-
ed thyroid cancer (DTC). However, studies have suggested that THST may increase the risk of atrial fibrillation (AF) in patients
with DTC. We aimed to evaluate whether the risk of AF in patients with DTC differs according to treatment modality.

Methods: This retrospective cohort study used data from the Korean National Health Information Database between 2006
and 2019. We included 113,791 patients with DTC and age- and sex-matched 455,188 controls. The risk of AF was assessed
according to the following treatment modalities: lobectomy or total thyroidectomy with or without radioactive iodine thera-
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py (RAIT). A Cox proportional hazards model was used to compute hazard ratios (HRs) and 95% confidence intervals (Cls).
Results: Patients with DTC had a two-fold higher risk of incident AF than controls (HR, 2.07; 95% Cl, 1.98-2.17). All the
treatment groups showed a higher risk of AF than the control group. Patients with DTC who underwent total thyroidectomy
without RAIT (HR, 2.20; 95% Cl, 2.06-2.34) or with RAIT (HR, 2.07; 95% Cl, 1.95-2.20) had a higher risk of AF in contrast
to those who underwent lobectomy (HR, 1.93; 95% Cl, 1.72-2.15).

Conclusions: Patients with DTC had an increased risk of incident AF. The risk of AF was higher in patients with DTC who
underwent total thyroidectomy than those who underwent lobectomy alone. For long-term management of patients with

DTC, increased vigilance is required for AF screening, particularly in this high-risk group.

Keywords: Atrial fibrillation; Thyroid cancer; Radioactive iodine; Cohort study

INTRODUCTION

Differentiated thyroid cancer (DTC), which includes papillary
and follicular thyroid carcinomas, is the most common type
of thyroid cancer. DTC has an excellent prognosis, with a
10-year overall survival rate > 90% [1]. The conventional
treatment comprises thyroidectomy with or without radio-
active iodine therapy (RAIT) and thyroid hormone suppres-
sion therapy (THST).

THST with levothyroxine replacement is the mainstay of
DTC management following thyroidectomy [2]. The ratio-
nale for THST is to minimize thyroid stimulating hormone
(TSH)-mediated tumor growth and reduce the risk of recur-
rence [3]. According to the current American Thyroid Associ-
ation guidelines, postoperative TSH targets are recommend-
ed based on the risk of recurrence: < 0.1 mIU/L for high-risk
patients, 0.1-0.5 mIU/L for intermediate-risk patients, and
0.5-2.0 mIU/L for low-risk patients [2]. In patients at low-to
intermediate-risk who have undergone lobectomy, immedi-
ate initiation of levothyroxine therapy may not be necessary;
however, routine levothyroxine replacement is commonly
performed [4,5]. RAIT is typically performed after total thy-
roidectomy, either for remnant ablation or as an adjuvant
therapy to reduce recurrence in intermediate-to-high-risk
patients [2].

Overt and subclinical hyperthyroidism are well-known
risk factors for atrial fibrillation (AF) in the general popula-
tion [6]. Furthermore, low TSH levels are associated with an
increased risk of AF in clinically euthyroid individuals [7-9].
Most patients with DTC undergo lifelong THST, especial-
ly those who undergo total thyroidectomy [2], concerns
pertaining to the potential cardiovascular complications of
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iatrogenic hyperthyroidism induced by THST have been raised
[10-14]. Although previous studies have reported an in-
creased risk of AF in patients with DTC [11-13, 15], few
have assessed whether the difference is based on treatment
modalities. Therefore, in this retrospective cohort study, we
aimed to evaluate the risk of AF in patients with DTC ac-
cording to the treatment method.

METHODS

Data source

We used health claims data from the National Health In-
formation Database (NHID) of South Korea from 2006 to
2019. The NHID, maintained by the National Health Insur-
ance Service of South Korea, is a public database that covers
more than 97% of the Korean population. It includes demo-
graphic data, socioeconomic status, lifestyle questionnaire
responses, National Health Checkup data, inpatient and
outpatient diagnoses based on the International Classifica-
tion of Diseases (ICD) codes, and medical treatment infor-
mation [14]. This retrospective cohort study was approved
by the Institutional Review Board of Myongji Hospital (IRB
N0.2024-12-019) and adhered to the tenets of the Declara-
tion of Helsinki. The requirement for informed consent was
waived because all data were deidentified and anonymized.

Study population

Data of patients diagnosed with DTC between January
2008 and December 2014 were extracted from the NHID.
A total of 199,340 patients with DTC were initially identi-
fied using the ICD codes for thyroid cancer (C73) and those
who underwent thyroidectomy [16]. A 2-year washout pe-
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riod (January 2006 to December 2007) was applied to ex-
clude any previous history of thyroid cancer or thyroidecto-
my; thus, we identified newly diagnosed cases of DTC. The
exclusion criteria were defined as patients with (1) missing
demographic data, (2) medullary thyroid cancer (MTC) or
anaplastic thyroid cancer, (3) history of levothyroxine use or
thyroidectomy (P4551, P4552, P4553, P4554, and P4561)
during the washout period, and (4) history of AF before the
thyroid cancer index date (Fig. 1). The date of thyroidectomy
was defined as the index date. MTC was defined as patients
who underwent calcitonin testing more than twice within 1
year after the C73 code was assigned, and anaplastic thy-
roid cancer was defined as patient death occurring within 1
year of that assignment [16,17]. In total, 113,797 patients
with DTC were included in the final cohort.

The control group data were extracted from the NHID
using a random number generator. For each patient with
DTC, four thyroid cancer-free individuals with available Na-
tional Health Checkup data were randomly selected and
matched by age and sex. To prevent bias due to differences
in follow-up periods, we matched the follow-up periods for
both groups. Identical exclusion criteria were applied to the
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control cohort before matching them to those of the DTC
cohort.

Definition of outcome and covariates

The primary end point was the first occurrence of AF during
the follow-up period. AF was defined as at least two out-
patient visits or at least one hospitalization with ICD codes
14801484 and 1489. This definition was adopted from pre-
vious epidemiological studies that used data from the NHID
[18].

Diabetes was defined as the presence of ICD-10 codes
(E10-E14) in conjunction with the prescription of antidia-
betic medications. Hypertension was defined as a combi-
nation of ICD-10 codes (110) and the prescription of anti-
hypertensive drugs. Dyslipidemia was identified using the
ICD-10 code (E78), along with the prescription of dyslip-
idemia medications. Household income was categorized
into quartiles, with absolute poverty defined as a monthly
household income below the minimum cost of living. Smok-
ing status was classified as nonsmoker, former smoker, or
current smoker.

The entire Korean population aged > 20 years
approximately n= 43,000,000

v

199,340 individuals diagnosed with thyroid
cancer who underwent surgery and received
National Health Checkup during 2008-2014

Excluded cases of unavailable Na- |
tional Health Checkup data < ¢

(n =26,479)

172,861 individuals with
thyroid cancer

Excluded cases of thyroidectomy,
medullary thyroid cancer, anaplastic

A

thyroid cancer and levothyroxine
medication during washout period l
(n = 54,532)

118,329 individuals with
thyroid cancer

Excluded cases of preexisting AF > ‘

(n = 4,532) - l

113,797 thyroid cancer cases

included

Figure 1. A flowchart of selection process of cohort.
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1,464,471 individuals who received
National Health Checkup during
2008-2014 without C73 code

1,396,526 controls with National
Health Checkup data

Identical exclusion criteria applied
before age, sex matching

1:4 age, sex matching

455,188 controls included
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Statistical analysis
Descriptive statistics were presented as mean values with
standard deviations for continuous variables, whereas cat-
egorical variables were represented as numerical values
and percentages. Group comparisons were conducted us-
ing t-tests for continuous variables and chi-square tests for
categorical variables. Cumulative incidence rates (IRs) of AF
during the follow-up period were plotted using a cumula-
tive incidence function. Follow-up started on the index date
and was censored on the date of outcome occurrence, date
of death, or the last day of follow-up (December 31, 2019).
Cox proportional hazards regression models were used
to compute the adjusted hazard ratios (HRs) when patients
in the DTC and control groups were compared. The HRs
were adjusted for age, sex, diabetes, hypertension, dyslip-
idemia, smoking, drinking, income, and body mass index
(BMI). Subgroup analyses were performed according to age
group (20-39, 40-64, and > 65 yr), sex (male or female),
comorbidities, smoking status, alcohol intake, and BMI (<

Table 1. Baseline characteristics of study cohort
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25, > 25 kg/m?). All statistical analyses were performed us-
ing SAS version 14.0, and results with p values < 0.05 were
considered significant.

RESULTS

Baseline characteristics of the study
population

This study included 113,797 patients with DTC and 455,188
matched controls. A comparison of the baseline charac-
teristics of patients with DTC and controls is presented in
Table 1. The mean age of the patients with DTC was 49.6 +
11.1 years, and 15.6% were male. Patients with DTC have
a higher prevalence of hypertension, diabetes, and dyslip-
idemia. They also had a higher BMI and a lower proportion
of smokers than those in the control group. Among the pa-
tients with DTC, 83.5% underwent total thyroidectomy and
44.2% received RAIT.

Variable Thyroid cancer (n = 113,797) Controls (n = 455,188) p value
Age (yr) 496 = 11.1 495+ 11.2 0.55
Male sex 17,738 (15.6) 70,952 (15.6) 0.99
Hypertension 30,249 (26.6) 88,877 (19.5) <0.001
Diabetes 12,208 (10.7) 32,018 (7.0) < 0.001
Dyslipidemia 32,608 (28.6) 72,005 (15.8) <0.001
Body mass index (kg/m?) 240+34 23.6+34 < 0.001
Smoking status < 0.001

Never 97,191 (85.4) 378,998 (83.3)

Past 7,704 (6.8) 26,346 (5.8)

Current 8,902 (7.8) 49,844 (10.9)
Alcohol <0.001

Non 81,506 (71.6) 307,769 (67.6)

Mild 29,327 (25.8) 131,084 (28.8)

Heavy 2,964 (2.6) 16,335 (3.6)
Income level

Lower quartile 21,468 (18.9) 110,219 (24.2) < 0.001
Type of surgery

Lobectomy 18,803 (16.5) - < 0.001

Total thyroidectomy 94,994 (83.5)
Radioactive iodine
Yes 50,277 (44.2)

No 63,520 (55.8)

Values are presented as mean = standard deviation or number (%).
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Risk of AF in patients with DTC

During a median follow-up period of 9.0 years (7.0-10.1 yr),
a total of 9,184 newly developed cases of AF were noted,
with 2,868 in the patients with DTC and 6,316 in the con-
trols (Table 2). The cumulative incidence of AF was higher
in the DTC group than in the control group (Fig. 2). The
IR per 1,000 person-years of AF was 3.17 in patients with
DTC and 1.65 in the control group. In multivariate Cox-re-
gression analysis, patients with DTC had a 2.07-fold higher
risk of developing AF (adjusted HR, 2.07; 95% confidence
interval [Cl], 1.98-2.17), compared to controls.

When analyzing the risk of AF according to the treatment
method for DTC, the risk of AF was significantly increased in
all treatment groups compared to that in the control group
(Table 2, Fig. 2). IR of AF was 3.35 in the total thyroidectomy
with RAI group, 3.25 in the total thyroidectomy without RAI,
and 2.43 in the lobectomy group. The IR was 4.1 among
patients with DTC who underwent total thyroidectomy with
RAIT more than double. The adjusted HR for AF was 2.07
(95% Cl, 1.95-2.20) in the total thyroidectomy with RAIT
group, 2.20 (95% Cl, 2.06-2.34) in the total thyroidectomy
without RAIT group, and 1.93 (95% Cl, 1.72-2.15) in the
lobectomy group, compared to the control group.

Subgroup analyses

Results of subgroup analyses according to age, sex, pres-
ence of diabetes, hypertension, dyslipidemia, obesity (BMI
> 25 kg/m?), and status of alcohol intake and smoking are
presented in Table 3. The IR of AF was consistently higher in
the DTC group than in the control group across all subgroup
analyses. After adjusting for baseline demographic variables,
patients with DTC still had a higher risk of AF than controls.

The Korean Journal of Internal Medicine Vol. 41, No. 2, March 2026

In particular, the absolute IR of AF was higher in the older
age group (= 65 yr) than in the younger ones (40-64 yr and
20-39 yr). However, HR increased in younger age groups.
The HR for AF was highest among patients with DTC aged
20-39 years (HR, 5.20; 95% Cl, 4.10-6.60), compared to
those aged 40-64 years (HR, 2.38; 95% Cl, 2.24-2.53) and
those aged > 65 years (HR, 1.79; 95% Cl, 1.66-1.93). The
HR for AF was also higher in males; patients without diabe-
tes, hypertension, or dyslipidemia; smokers and those who
consumed alcohol; and patients without obesity than in fe-
males; patients with diabetes, hypertension, and dyslipid-

0.06 4 — Control
Total thyroidectomy with RAIT
0.05 4 —— Total thyroidectomy without RAIT
Y Lobectomy
T 0.04
©
o
£
v 003
=
=3
€ 0.02 §
S
(&}
001 J
0.00 T T T T T T
0 2 4 6 8 10

Time, year
Number at risk

Control 455,188 455,115 454,788 454,351 453,473 450,928

Total thyroidectomy with RAIT 113,797 113,793 113,767 113,628 113,203 112,806
Total thyroidectomy without RAIT 46,053 46,031 46,014 45,867 45,501 45141
Lobectomy 17,467 17,463 17,461 17,401 17,295 17194

Figure 2. Cumulative incidence function curves of AF by treat-
ment modality. The solid, short-dashed, long-dashed, and dotted
lines represent the control group, total thyroidectomy with RAIT
group, total thyroidectomy without RAIT group, and lobectomy
group, respectively. AF, atrial fibrillation; RAIT, radioactive iodine
therapy.

Table 2. Risk of AF in patients with differentiated thyroid cancer compared to controls

Unadjusted HR

Adjusted HR

Number AF event rate IR per 1,000 PYS (95% Cl) (95% CI)?
Controls 455,188 6,316 1.65 Reference (1) Reference (1)
Thyroid cancer 113,797 2,868 3.17 2.55(2.44-2.67) 2.07 (1.98-2.17)
Total thyroidectomy with RAIT 50,277 1,361 3.35 2.59 (2.44-2.75) 2.07 (1.95-2.20)
Number of RAIT: 1 40,041 1,012 3.15 2.49 (2.34-2.67) 1.98 (1.85-2.11)
Number of RAIT: > 2 10,236 349 410 2.90 (2.60-3.24) 2.41(2.16-2.68)
Total thyroidectomy without 46,053 1,176 3.25 2.68 (2.51-2.85) 2.20 (2.06-2.34)
RAIT
Lobectomy 17,467 331 2.43 2.08(1.85-2.32) 1.93 (1.72-2.15)

AF, atrial fibrillation; IR, incidence rate; PYS, person-years; HR, hazard ratio; Cl, confidence interval;, RAIT, radioactive iodine therapy.
Aadjusted by age, sex, hypertension, diabetes, dyslipidemia, body mass index, smoking status, alcohol intake and income level.
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Table 3. Risk of AF among patients with differentiated thyroid cancer compared to controls according to age, sex and

cardiovascular risk factors

Thyroid IR per 1,000 Crude HR Adjusted HR for
Subgroup comcer  Number  AFevent TP (95% CI) G intaection
Age (yr) < 0.001
20-39 No 74,980 159 0.25 Reference Reference
Yes 18,745 155 1.04 5.71 (4.54-7.19) 5.20 (4.10-6.60)
40-64 No 335,492 3,660 1.30 Reference Reference
Yes 83,228 1,746 2.63 2.74 (2.58-2.91) 2.38(2.24-2.53)
> 65 No 44,716 2,497 6.72 Reference Reference
Yes 11,824 967 10.64 1.98 (1.84-2.14) 1.79 (1.66-1.93)
Sex 0.025
Male No 70,952 1,491 2.49 Reference Reference
Yes 17,738 689 5.03 2.97 (2.71-3.26) 2.40(2.18-2.64)
Female No 384,236 4,825 1.50 Reference Reference
Yes 96,059 2,179 2.84 2.47 (2.34-2.60) 2.14 (2.03-2.25)
Diabetes <0.001
No No 423,170 5,156 1.45 Reference Reference
Yes 101,589 2,245 2.78 2.58 (2.45-2.71) 2.32(2.20-2.44)
Yes No 32,018 1,160 4.48 Reference Reference
Yes 12,208 623 6.56 1.81(1.64-2.0) 1.80 (1.63-2.0)
Hypertension < 0.001
No No 366,311 3,032 0.99 Reference Reference
Yes 83,548 1,226 1.84 2.54 (2.37-2.72) 2.42 (2.26-2.60)
Yes No 88,877 3,284 4.39 Reference Reference
Yes 30,249 1,642 6.86 2.01(1.89-2.14) 2.02 (1.90-2.15)
Dyslipidemia 0.074
No No 383,183 4,095 1.27 Reference Reference
Yes 81,189 1,537 2.35 2.43(2.28-2.58) 2.30(2.17-2.45)
Yes No 72,005 2,221 3.78 Reference Reference
Yes 32,608 1,331 5.35 1.93 (1.8-2.07) 2.01(1.87-2.16)
Smoke 0.052
Yes No 76,190 1,266 2.04 Reference Reference
Yes 16,606 533 418 2.89 (2.60-3.21) 2.35(2.11-2.62)
No No 378,998 5,050 1.58 Reference Reference
Yes 97,191 2,335 3.01 2.51(2.39-2.64) 2.16(2.05-2.27)
Alcohol intake <0.001
No No 307,769 4,679 1.80 Reference Reference
Yes 81,506 2,205 3.37 2.38(2.26-2.51) 2.07 (1.97-2.19)
Yes No 147,419 1,637 1.34 Reference Reference
Yes 32,291 663 2.66 3.01(2.74-3.30) 2.66 (2.42-2.92)
BMI (kg/m?) <0.001
<25 No 317,054 3,583 1.34 Reference Reference
Yes 73,577 1,554 2.65 2.60 (2.44-2.76) 2.29 (2.15-2.44)
> 25 No 138,134 2,733 2.36 Reference Reference
Yes 40,220 1,314 412 2.35(2.19-2.51) 2.10 (1.96-2.25)

AF, atrial fibrillation; IR, incidence rate; PYS, person-years; HR, hazard ratio; Cl, confidence interval; BMI, body mass index.
Jadjusted by age, sex, hypertension, diabetes, dyslipidemia, BMI, smoking status, alcohol intake and income level.

https://doi.org/10.3904/kjim.2025.129

www.Kjim.org 291


www.kjim.org

KJIM™

emia; nonsmokers; nondrinkers; and patients with obesity.
Significant interactions were observed between DTC and
age, sex, diabetes, hypertension, alcohol intake, and BMI,
whereas no significant interaction was found between DTC
and dyslipidemia and smoking status.

DISCUSSION

In this nationwide retrospective cohort study, patients with
DTC had a higher risk of incident AF than the controls, in-
dependent of various cardiovascular risk factors. Moreover,
the risk of AF differed according to the treatment modality,
with patients who underwent total thyroidectomy being at
a higher risk than those who underwent lobectomy. An in-
creased risk of AF in patients with DTC was repeatedly doc-
umented across all subgroup analyses and was particularly
higher in younger age groups.

Previous studies have shown that patients with DTC have
excellent overall survival rates, with similar mortality rates
between patients with DTC and the general population
[19,20]. Given the comparable life expectancy, the potential
complications associated with cancer treatment should be
considered in the long-term management of patients with
DTC. Recent studies have reported that incident AF increas-
es in patients with DTC who undergo THST with levothyrox-
ine [11-13,15]. Our study also confirmed the elevated risk of
AF in patients with DTC, which is consistent with previous
findings. THST in patients with DTC can lead to iatrogenic
hyperthyroidism, increasing the risk of AF through positive
chronotropic effects and elevated conduction velocity [21].
latrogenic hyperthyroidism also induces myocardial strain,
increases ventricular mass, and increases left atrial pressure,
all of which promote AF development in patients with DTC
[22].

In our study, we further investigated whether the risk of
AF differed according to treatment modality in patients with
DTC. We found that patients who underwent total thyroid-
ectomy had a higher risk of developing AF than those who
underwent lobectomy, regardless of the RAIT status. In re-
al-world practice, levothyroxine replacement is not routinely
required in patients who undergo lobectomy to suppress
TSH levels, with 14-65% receiving levothyroxine therapy,
in contrast to patients who were treated with total thyroid-
ectomy [23,24]. Moreover, patients who undergo total thy-
roidectomy generally receive higher doses of levothyroxine
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to maintain low TSH levels than those who undergo lobec-
tomy [25]. In a retrospective cohort study using a claims
database, Suh et al. [10] found that patients with DTC re-
ceiving higher doses of levothyroxine were more likely to
develop AF than those receiving lower doses. Collectively,
these findings suggested that THST contributes to the de-
velopment of AF in patients with DTC.

Notably, the patients who underwent total thyroidectomy
without RAIT had a higher risk of AF than those who un-
derwent total thyroidectomy with RAIT. Despite the lack of
data on TSH levels and indications for RAIT in our study, this
finding was unexpected because patients receiving RAIT are
more likely to undergo more intensive THST. Our findings
suggest that although THST is an important contributor to
AF risk, the degree of TSH suppression may not be propor-
tionally associated with an increased risk of AF in patients
with DTC. Similarly, previous studies did not identify a lin-
ear relationship between TSH levels and AF in patients with
DTC [26,27]. Klein Hesselink et al. [26] suggested that THST
might trigger AF in patients predisposed to other cardiovas-
cular risk factors or genetic susceptibilities. In such cases, the
degree of TSH suppression may be less relevant, possibly ex-
plaining the loss of a dose-response relationship between AF
and TSH levels. Overall, exogenous thyrotoxicosis induced
by THST may have a distinct physiology in the cardiovascular
system compared with endogenous hyperthyroidism [28].

In this study, patients who underwent RAIT more than
twice had the highest risk of developing AF, suggesting
that repeated RAIT may play a role in the occurrence of AF.
Several plausible explanations for these findings exist. In ex-
perimental studies, radioiodine is taken up by cells via the
membrane sodium-iodide symporter, and its expression has
been identified in certain extrathyroidal tissues, including in
cardiac tissue [29]. Local uptake of radioiodine in the cardiac
tissue may induce myocardial damage and rhythm distur-
bances. Another possible mechanism involves fluctuations
in thyroid hormone levels during repeated levothyroxine
withdrawal may exacerbate dysrhythmias [26,30]. Addition-
ally, repeated administration of T3 along with variations in
cholesterol and inflammatory cytokine levels may contribute
to an increased risk of AF.

Epidemiological studies have shown that the prevalence
of AF in the general population increases with age [31]. In
the present study, higher IRs of AF were observed in older
patients with DTC. The IR per 1,000 PYS was 10.64 in the
subgroup aged > 65 years, which was more than ten-fold
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higher than in the subgroup aged 20-39 years. However,
the adjusted HRs for AF in patients with DTC compared to
controls were higher in the younger age group than in the
older age group. Therefore, the absolute incidence of AF
was lower in patients with DTC in the younger age group,
and the effect of DTC on AF was stronger in the younger
age group than in the older age group. This may be attribut-
ed to the relatively stronger contribution of cardiovascular
comorbidities to AF risk in the older group, which may at-
tenuate the effect of DTC on AF occurrence compared to
that in the younger age group. Given the excellent can-
cer-related prognosis of patients with DTC, these findings
suggest that close monitoring for AF is needed, especially in
younger patients with DTC.

In the general population, AF is more prevalent in males
[31]. However, few studies have examined the effect of sex
on AF development in patients with DTC. Zoltek et al. [32]
reported that the standardized incidence ratio of AF was
slightly higher in male patients than in females. In con-
trast, another study found that both males and females
with DTC exhibited similar risks of cardiovascular morbid-
ity, although the specific risk of AF was not addressed in
their study [33]. In this study, the association between DTC
and AF was more pronounced in males than in females.
Although the exact mechanism underlying sex-related dif-
ferences remains unclear, iatrogenic hyperthyroidism and
RAIT-related myocardial damage may be more significant
in men.

In the subgroup analyses, the association between AF and
DTC was significantly modified by cardiovascular risk fac-
tors, as indicated by the interaction effects. While DTC was
associated with a higher overall risk of AF, this association
was more pronounced in individuals without diabetes, hy-
pertension, or obesity. In contrast, among individuals with
established risk factors, such as diabetes, hypertension, and
obesity, the incremental risk attributable to DTC may be at-
tenuated, possibly because of the already elevated baseline
risk driven by metabolic and hemodynamic disturbances.
Notably, alcohol consumption appeared to strengthen the
association between DTC and AF, whereas no significant in-
teraction was observed with dyslipidemia or smoking status.
The complex interplay between the DTC-related treatment
effects and conventional AF risk factors warrants further in-
vestigation.

This study has several limitations. First, detailed clinical in-
formation on the patients with DTC, such as TSH levels and
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total RAI dose, was not available. Although levothyroxine
use was applied as an exclusion criterion during the initial
cohort selection, data on levothyroxine dosage, including
the weight-adjusted dose (mcg/kg), were not included in
the analysis of AF risk. Second, we used data from the Ko-
rean NHID; therefore, the findings of our study may not be
generalizable to other ethnic groups. Genetic components
are known to strongly influence the pathogenesis of AF [34],
therefore ethnic variability in the development of AF should
be considered. Thirdly, comorbidities such as coronary ar-
tery disease, heart failure, and chronic kidney disease, which
may influence the risk of AF, were not fully considered in
the analyses. However, the key strengths of this study are its
large-scale design and long-term follow-up, which enabled
stratified analyses based on treatment modalities. We also
carefully considered various confounders that affect the de-
velopment of AF.

In conclusion, patients with DTC had a higher risk of inci-
dent AF than controls. The risk of AF differed according to
the treatment modality, with a higher risk in patients who
underwent total thyroidectomy than in those who under-
went lobectomy. Given the excellent cancer-specific survival
of patients with DTC, targeted screening is required in pa-
tients at high risk for AF.

KEY MESSAGE

1. Patients with DTC showed an increased risk of AF,
particularly those who underwent total thyroidec-
tomy compared with lobectomy.

2. The association between DTC and AF development
was stronger in younger patients.

3. Targeted screening for AF is warranted in patients
at high risk.
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