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The prevalence of atrial fibrillation in patients with thyrotoxicosis in Eastern

Thailand, a single-center retrospective observational study
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The prevalence of atrial fibrillation in patients with thyrotoxicosis in Eastern Thailand, a

single-center retrospective observational study
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ABSTRACTIntroduction and study objective: Atrial fibrillation (AF) is the most common
arrhythmia encountered in clinical practice. It is typically found in individuals over the age of
60 and is associated with several risk factors, such as advanced age, diabetes, hypertension,
heart failure, valvular heart disease, smoking, obstructive sleep apnea, and hyperthyroidism.
The prevalence of atrial fibrillation is higher among these populations compared to the general
population. Therefore, it is recommended that thyroid hormone levels be assessed in all

patients diagnosed with atrial fibrillation.

In Thailand, data regarding the risk factors for atrial fibrillation in patients with hyperthyroidism
remains limited. Most of the existing literature focuses on the incidence of hyperthyroidism in
patients with atrial fibrillation. However, there is a lack of studies exploring the prevalence
and risk factors of atrial fibrillation in patients with hyperthyroidism in the Thai population.

This forms the rationale for the current study.

Study design: A retrospective cross-sectional study conducted in patients aged over 18 years
who were diagnosed with thyrotoxicosis and received treatment at the outpatient internal
medicine department, inpatient internal medicine ward, and intensive care unit of Burapha
University Hospital between April 1, 2019, and April 1, 2025. The collected data were
statistically analyzed with regard to sex, age, risk factors, severity of thyrotoxicosis, laboratory

results, and the presence of atrial fibrillation.

Results: A total of 801 patients were diagnosed with thyrotoxicosis. Among these, 65 patients
were found to have concurrent atrial fibrillation, a prevalence of 8.11% (95% Cl 6.32 — 10.23).
Of these, 31 were male (47.69%) and 34 were female (52.31%), with a mean age of 57.11 +



15.59 years. When comparing patients with atrial fibrillation to those without, the former group
had a significantly higher mean age at the time of thyrotoxicosis diagnosis (51.68 + 15.35 vs.
36.33 + 15.38 years; p < 0.001). Comorbidities were also more prevalent in the atrial fibrillation
group, including hypertension (41.54% vs. 11.68%; p < 0.001), diabetes mellitus (21.54% vs.
5.16%; p < 0.001), hyperlipidemia (29.23% vs. 10.60%; p < 0.001), and chronic heart failure
(15.38% vs. 0.54%; p < 0.001). Additionally, thyroid crisis was more frequently observed in the
atrial fibrillation group (30.77% vs. 1.63%; p < 0.001).

Conclusion: This study found that the occurrence of atrial fibrillation in patients with
thyrotoxicosis was associated with several risk factors, including male sex, older age, and
comorbidities such as hypertension, diabetes mellitus, hyperlipidemia, chronic heart failure,
and a history of thyroid crisis. Therefore, patients with thyrotoxicosis who possess these risk

factors should be monitored and screened for atrial fibrillation.
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Patient characteristics

ieight (kel, Height (cm), BMI (ke/m?), Lakboratory investigations

Complete blood count, Blood urea nitrogen, Serum creatining,
wels, Free T4 levels,
12-leads Electrocardiogram, Latest HbALc

Comaorkidities, Time from diagnosis of thyr

Serum electralyte, T5H levels, Free T3

diagnaosis of thyrotoxicosis, Eticlogy of thyrot

diagnosis, Time at diagnosis of atrial fibrillation

Y

Thyrotoxicosis Patients r'y Atrial fibrillation

Potential Risk Factors
Hypertension, Diabetes mellitus, Chronic heart failure (HFpEF,
HFrEF}, Valvular heart disease, Coronary artery disease,
Cerebrovascular disease, Obstructive sleep apnea

Smoking history, Alcohol use
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maﬁmumuméﬁaEJ'Nﬁisﬂumiﬁﬂwm%’jﬂﬁﬁwmﬂm816&7@@13 Sample size for simple
logistic regression (for independent binary variable)” Immﬁ’asﬁa;ﬂamﬂiiawmmawﬁmmé’a
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ALARIATI MTUAAILINLIIUISARINASHIUVIAY 1.96 iWefmunssdutiuddndesas 5 9nns
funsuindegislunisinyadsilivunfognaiomn 2173 au Snvuzgnsfildlunisimun
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(1—B)(P. —P)*
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P=(1-B)P, +BP;

NEUA28E1
J Y 1 (% = = v a Yo aa o 1 [ . . a
nquAeg NARRENNINUTEYINT AofUlenlasunsitadednluniig Thyrotoxicosisiian
SunssnwunungUisueniill wazdieuenangsnssy verUheeysnssy wag vegthenyiiun
INALTING VAN INGIREYINT Iaenumuatnuseiilunyseilougdielsimeruiauming de
Y51 lagdIsnsAndenseialuil

WnNa9INSAALABNaTE@ENAS (Inclusion Criteria)
1. 91g 18 Yyuly

2. Quinsilasimsifelasunsifdadedndunieg Thyrotoxicosis (ICD-10 Thyrotoxicosis
E05)



WNUIIN1I5ANBBNBTENENAS (Exclusion Criteria)

WslasensiTelasuen Amiodarone neulasunisitadeindunng Thyrotoxicosis

N
e

WhsulasinideteyanysedoundAyldasudiu

o

2.

eXe

NYINI58AN15338 (Withdraw or termination criteria)
Laidl
nsuTIvTINGaYa
1 gRenumunvssideudUaslasunisiiadeinduniig Thyrotoxicosis (ICD-10
Thyrotoxicosis E05) wag Atrial fibrillation (ICD-10 Atrial Fibrillation 148) 970 WUN
AUreuane1ysnsIu viegUaeluengnssu uay verUlenviidaingd lsaneua
LTINSy I Saus Uil 1 ey e 2562 Setuil 1 wwieu wa. 2568

2. \deninudeyasiegrsiinsamuinasinisAndendingudne (inclusion criteria) Ineg3de

3. AAnquelegeeNIINNguANwINNINAinISAneaNauiIeE1e Ingkide

1%
=]

0. msfnwiluadaiiliuuudnfudoyaise (Case Record Form: CRP) fieasiBendail
1. Yoyavilu Usznousne
(1) 87 twet wiiin daugs ddiinane
(2) &yeyrauin Usznounae Blood pressure, Heart rate wag body temperature
(3) Tsmusedne taun uwnnu anusuladingas ludiuluidonas lsavasnifenaos
Tsavaenideniilafiu TsalaFess Tsnduuds TsageauTtmes lspduiila wagduq
(4) Msguyva MIAuueanesed
(5) itheuen wie Uy
2. foyaiieniulsalnsosduiy
(1) Fuildunmsitede waz ongildsunsitdeds
(2) emsanamglnsesdiliufiv Usenoude devlnsesdln Sodu Artuvdenu
wyoviindng Soude Tadu
WAZ DINITNWANAT LU Exophthalmos, Lid lag, Lid retraction
(3) §n12% thyroid crisis Sausenalyl
(@) anveslnseunduity laun Graves’ Disease, Thyroid adenoma, Thyroid
multinodular goiter, TSH-producing adenoma, Drug-induced Lardu 9
(5) madnunamglnsessidufiviigiaslesu 1éun nmsnduus mskida mssawde
1 lawn Methimazole, PTU, 81 Beta-blocker, Steroid WHudu
3. doyanieatunnesiilarosmudund
(1) Fuitldsunsitede was o1gildsunsiteds (seyszegamunstudin ICD-
10 Atrial fibrillation and flutter; 148)



Aa a

(2) szpzimasaniitadelsanynlaresuudunas aunds nnylnsediu
N
(3) ermsvasnnazilaesuuduni T Tadu qu Funthen deumds vieu
wilos wislduanionnis
(4) CHADS,-VAS Score 1Ju score fiszifiunudsslunisiin thromboembolic
events
(5) N55NEPee lawn Beta-blocker, digoxin, amiodarone, anticoagulants Wu
Fiud
(6) nmzunsndeusnamelavesuudunan Tiun stroke / TIA %30
thromboernbolic events 3u 9

4. wansnmanaviesujiinisiiietes
(1) Complete Blood Count, oA WBC, Hemoglobin &g hematocrit
(2) Msviauwedla lewn Blood urea nitrogen wag Serum creatinine
(3), Serum electrolyte, TSH levels, Free T3 levels, Free T4 levels
(4) 529U HBALC
(5) 12-leads Electrocardiogram (mmzagﬂumaﬂmaaﬁlﬂuﬁw)

5. favihgrudeyariiensUstananauay Sinsgidoyaionoumaiunuide

6. asUdeyauareiUTeNanN1TIdY a3Us1891W3dY Lay Ylauenanisivy

nsATEidaya

ms"imeﬁs{’fau“aﬁm%’umiﬁﬂwm%’jﬁiﬁﬂmmuﬁ’lL%ﬁ]gﬂ‘[mﬁiﬁﬁaﬁmumﬁmezﬁﬁé’aﬁ

1) Msusseednuazvetie  nsdideyadeiledinsziseaiads  (mean) dudoauy
WM (sd) AlsEgu (median) Afidevasnalng (interquartile range : IQR) nsflvayanay
YNAUDFIINTHINLIIAINLE wasdeeay

2) mAnneAiiesiusnunueInsiinlsailadussinluinefifinnylnsesdduivi
Isn3nunilssmenunaumanendoyswisne S1uiu fesar waz 95% Cl

3) Mmaisunuidnvazvesithoszrisihonguituaslsiflsealadusynsnensmaaey
Independent t-test 1138 Mann-Whitney U-test dw$udeyasieiiles dauteyangaiiasevisne Chi-
square test %39 Fisher’s exact test

1) mAdnneiifieneufaunuideiidnmiladodedunafnnneslasiudunalugiaeis
amielnsesdidufivvesiihefildunsnuilsmenuiaumine doysm é’aaaaamaaaaa%aamwu
7 (Binary logistic regressmn anaLyS|s) Mans@nsieszRiuUsien (univariable analysis) i
fsananuduiudidesu mﬂumLm%mwwawmwi (multivariable analyss)Immmmaaﬂ
MuUT¥IBNT  Enter Wmsmmimusmmummmmavuﬂmﬁmmmaﬂ Mntuthiauedea
Adjusted Odds ratio (AOR) wazAeudeiufiSosay 95 Iﬂamsﬁﬂmﬂiaummmmuuamﬂm
71 0.05
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unil 4 wan1sAiuuIBLALETUNS
NaNI5ALHUIUIE

nnmsnumunszdsunuiieiinnglnsesdidufivay  1CD-10 E05 Thyrotoxicosis
warinvsndouasudiuimun 801 mewunmeilavesuuduniosiudie 65 seuazlifinng
Mananag1uau 736 918 Aaduannugnuesnie AF Seuas 8.11 (95% Cl: 6.32-10.23) Sruuniduine
%18 175 918 (Sovaz 21.85) uazinevdly 626 918 (5ovaz 78.15)

M13199 1 dnwauzdeyamluvaingusiiagig

dnwaizdoyamly AF (n=65)  Non-AF (n=736) p-value

Sex, n (%) <0.001

Female 34 (52.31) 592 (80.43)

Male 31(47.69) 144 (19.57)
Current age (years), mean + sd 57.11 + 15.59 41.75 + 15.31 <0.001
Age of hyperthyroid diagnosis, mean + sd 51.68 + 15.35  36.33 + 15.38 <0.001
Body weight (kg), mean + sd 63.07 + 13.29 57.66 + 12.05 0.006
Height (cm), mean + sd 163.17 + 9.27  161.17 + 7.90 0.055
Body Mass Index, n (%) 0.177

Underweight (< 18.5 kg/m?) 7 (10.77) 119 (16.21)

Normal (18.5 - 22.9 kg/m?) 26 (40.00) 347 (47.28)

Overweight (23 - 27.4 kg/m?) 22 (33.85) 199 (27.11)

Obese (> 27.5 kg/m?) 10 (15.38) 69 (9.40)
Systolic pressure at diagnosis, mean + sd 131.89 + 20.51 127.59 + 15.95 0.054
Diastolic pressure at diagnosis, mean + sd 76.38 £ 13.34 7298 + 11.42 0.023
Heart rate at diagnosis, mean + sd 96.85 + 24.19  100.49 + 20.58 0.179
Body temperature at diagnosis, mean + sd 36.62 + 0.52 36.61 + 1.59 0.944
Asthma, n (%) 3 (4.62) 8 (1.09) 0.053
Bronchiectasis, n (%) 1(1.54) 0 (0) 0.081
Coronary Artery Disease, n (%) 2 (3.08) 8 (1.09) 0.192
Chronic kidney disease, n (%) <0.001

Stage 1 24 (36.92) 233 (31.16)

Stage 2 16 (24.62) 93 (12.61)

Stage 3 6 (9.23) 21(2.85)

Stage 4-5 2(3.08) 2(0.27)
Chronic obstructive pulmonary disease, n (%) 0 (0) 1(0.14) 1.00

Cerebrovascular Disease, n (%) 11 (16.92) 6 (0.82) <0.001




a ) v o 1w ' '
M1579% 1 anwauzdayaniluvainguiiagn (va)

é’ﬂwmssﬁagaﬂ"’ﬂﬂ AF (n=65)  Non-AF (n=736)  p-value

Dyslipidemia, n (%) 19 (29.23) 78 (10.60) <0.001
Diabetes Mellitus, n (%) 14 (21.54) 38 (5.16) <0.001
Chronic heart failure, n (%) 10 (15.38) 4(0.54) <0.001
Hypertension, n (%) 27 (41.54) 86 (11.68) <0.001
Gouty arthritis, n (%) 1(1.54) 4 (0.54) 0.346
History of thyroid crisis, n (%) 20 (30.77) 12 (1.63) <0.001
Valvular Heart Disease, n (%) 3(4.62) 0 (0) 0.001
Etiology 0.573

Graves’ disease 60 (92.31) 629 (85.46)

Drug-induced thyroiditis 1(1.54) 3(0.41)

Hashimoto thyroiditis 0(0) 12 (1.63)

Thyroid adenoma 1(1.54) 10 (1.36)

Thyroid cancer 0 (0) 1(0.14)

Thyroid multinodular goiter 0 (0) 9(1.22)

Thyroid nodule 0 (0) 23 (3.13)

TSH-producing adenoma 0(0) 1(0.14)

Gestational transient thyrotoxicosis 0 (0) 1(0.14)

Unknown 3 (4.62) a7 (6.39)

nauningilaiesuudunalengnde 57.11 + 15.59 U Fegendingunlidiinnizaenany

ogalifudAyneadin (41.75 + 15.31 T; p < 0.001) iwufnfuogwasvasldzunmsitdeduindy
amilnsessiduiiv Feegil 51.68 + 1535 U lungu AF 1ieuiiu 36.33 + 1538 U Tungu Non-AF (p
< 0.001) Adiwiinanie (BMI) %aﬂﬁﬁaaﬂﬂ@:ﬂﬁLLmﬂﬁhﬂﬁuaEJ'NﬁﬁﬁJﬁﬁﬁiy (p = 0.177) WuLReIiuA"
AMNAUTALRAN (131.89 + 20.51 Wiwuiyu 127.59 + 15.95 uu.Usen; p = 0.054) YuzfianAule
wealndnlungy AF gandingu Non-AF egeiltdudnfny (76.38 + 13.34 iguiu 72.98 + 11.42 1.

Usam; p = 0.023) dasnswuresilaliunndreiuseninmau (p = 0.179)

msleseilsaamuin nquiifiame AF fanugnuedsalaEoss lsanaonienduos
(16.92% iguiiu 0.82%; p < 0.001) nagludiuluidenga (29.23% Liguiu 10.60%; p < 0.001)
Azsladumanisesa (15.38% euiy 0.54%; p < 0.001) ANFULATARES (41.54% Lguiy
11.68%; p < 0.001) wazlsaurnlafiaund (4.62% e 0%:; p = 0.001) zjmdmajmﬁlajﬁmaz
AF aeheiiodifey wonanis nau AF failsyiRiAeafunnylnsessqniau (thyroid crisis) 110
nau Non-AF agadiledfisy (30.77% wWieuiu 1.63%; p < 0.001) dmsuawnveintizlnsesalu
fiv wuilduanssfussrinanguiifinaslifinmeilafesuudunds (p = 0.573) MuanBenuanids
Tumsait 1



M1319% 2 HaNTIINIRIUHUANS

HANTIINVRIUURNS AF (n=65) Non-AF (n=736) P-value
Hct (%), mean + sd 40.13 + 6.52 39.48 + 4.15 0.3017
Hb (g/dL), mean =+ sd 13.05+228  12.80 + 1.49 0.267
HbA1C (%), mean + sd 5.95 + 0.89 5.87 + 0.97 0.660
BUN (¢/dL), mean + sd 16.25 +11.28 1232 + 5.67 0.001
Creatinine (g/dL), mean + sd 1.11 +1.54 0.72 £0.25 <0.001
eGfr, mean + sd 84.77 +29.30 101.29 +26.49 <0.001
TSH (ulU/mL) , mean =+ sd 0.02 £ 0.08 0.03 +0.24 0.763
FT4 (ng/mL) , mean + sd 4.10 £ 2.09 419 + 2.23 0.771
FT3 (ng/mL) , mean + sd 11.37 + 8.48 14.16 £ 9.76 0.027

Serum Na (mmol/L), mean + sd 139.20 + 3.66 139.10 + 2.71 0.801
Serum K (mmol/L), mean + sd 3.92 +0.61 4.12 + 2.25 0.593
Serum Cl (mmol/L), mean + sd 104.04 + 4.45 104.35 + 3.31 0.543

Serum HCO3; (mmol/L), mean + sd  23.39 + 2.88 24.07 + 3.51 0.118

39 2 wuh ensuifisusswinenguiithefiameilatesuudunda (Atral
Fibrillation: AF) wagnguitliifinnzfanan (Non-AF) fanuunnsnafusgraiidodfynsadialud
nsvihauvestn Taengu AF fie Blood Urea Nitrogen (BUN) La@ggsnineenadaiau (16.25 +
11.28 WiwuAy 12.32 + 5.67 un./aa., p = 0.001) 1utAeIiuAl Creatinine ﬁgqﬂdﬂumju AF (1.11
+ 1,56 Uiy 0.72 + 0.25 un./ea., p < 0.001) wage eGFR Amnirlungu AF (84.77 + 29.30
Wigunu 101.29 + 26.49 wa./u19/1.73 1.2, p < 0.001) azﬁauﬁqmiﬁwmsuaqlmﬁa@aﬂumjmﬁﬂw
fifinngilafesuudunan

Tudiuresen FT3 wudingu AF fiseau FT3 ldganingy Non-AF agreilleddgmneaia
(11.37 + 8.48 \Wiguiu 14.16 + 9.76 Ulunsu/ua., p = 0.027) agelsinu ldnuanuunnsnei

pgeliladAgludn TSH way FT4 seninevisdadngy

Amgladininen lawn Hematocrit (Hct), Hemoglobin (Hb), wag HbALc linuanuuangng
fuegdidudfgseninansngu Wwieiuaszaudidninsladluiden laun Sodium, Potassium,

Chloride wag Bicarbonate



Ingasy nanmamaiesujifiniswansliiiuingieninngilaesuudundadiuuliud
sgiimnuinUnfvaan svinnuveslauinnInliaifisuiunguililinngdinan wazeraduiusiu
SgAU FT3 791071 Mail Sgasdeaineifiunislidenusedmesiisusaznguazuandunisied 3

M15199 3 eNglunN1SnE

g1illunnssnw AF (n=65) Non-AF (n=736) P-value
MMI, n (%) 58 (89.23) 711 (96.60) 0.013
PTU, n (%) 20 (30.77) 82 (11.20) <0.001
Steroid, n (%) 10 (15.38) 15 (2.05) <0.001
Allopurinol, n (%) 0 (0) 3(0.41) 1.000
Amlodipine, n (%) 5(7.69) 19 (2.58) 0.038
Amitriptyline, n (%) 0 (0) 5(0.68) 1.000
Aspirin, n (%) 7 (10.77) 8 (1.09) <0.001
Atorvastatin, n (%) 4 (6.15) 16 (2.17) 0.071
Azilsartan, n (%) 0 (0) 1(0.14) 1.000
Colchicine, n (%) 0 (0) 2 (0.27) 1.000
Clopidogrel, n (%) 0 (0) 3(0.41) 1.000
Dapagliflozin, n (%) 0 (0) 2(0.27) 1.000
Edoxaban, n (%) 1(1.54) 0 (0) 0.081
Empagliflozin, n (%) 0 (0) 2(0.27) 1.000
Enalapril, n (%) 2 (3.08) 13 (1.77) 0.347
Ezetimibe, n (%) 0 (0) 2(0.27) 1.000
Fenofibrate, n (%) 1(1.54) 7 (0.95) 0.493
Folic acid, n (%) 1(1.54) 5(0.68) 0.399
Furosemide, n (%) 8 (12.31) 4 (0.54) <0.001

Glicazide, n (%) 0 (0) 1(0.14) 1.000



g1ildlun1s¥nu AF (n=65) Non-AF (n=736) P-value
Glipizide, n (%) 1(1.54) 11 (1.49) 1.000
HCTZ, n (%) 0 (0) 1(0.14) 1.000
Insulin, n (%) 3 (4.62) 6 (0.82) 0.030
Levetiracetam, n (%) 1(1.54) 0 (0) 0.081
Losartan, n (%) 3 (4.62) 15 (2.04) 0.174
Manidipine, n (%) 6 (9.23) 17 (2.31) 0.008
Metformin, n (%) 6 (9.23) 24 (3.26) 0.028
Montelukast, n (%) 1(1.54) 1(0.14) 0.156
Naproxen, n (%) 0(0) 2(0.27) 1.000
Omeprazole, n (%) 5(7.69) 7 (0.95) 0.002
Pioglitazone, n (%) 1(1.54) 4 (0.54) 0.346
Pitavastatin, n (%) 0 (0) 4 (0.54) 1.000
Seretide, n (%) 2 (3.08) 3(0.41) 0.055
Simvastatin, n (%) 9 (13.85) 37 (5.03) 0.009
Sitagliptin, n (%) 0 (0) 6 (0.82) 1.000
Spironolactone, n (%) 5(7.69) 3(0.41) <0.001
Tenofovir, n (%) 0 (0) 5(0.68) 1.000
Valsartan, n (%) 0 (0) 2 (0.27) 1.000
Verapamil, n (%) 1(1.54) 3(0.41) 0.288
Vildagliptin, n (%) 0(0) 2 (0.27) 1.000
Warfarin, n (%) 16 (24.62) 0 (0) <0.001
Beta-blocker, n (%) 48 (78.69) 0 (0) -
Digoxin, n (%) 12 (20) 0 (0) -
Amiodarone, n (%) 7(11.67) 0 (0) -



PNAT 3 Fawanen1sldevesiUie nuindianuuandsegrsinaulungueialauazen
Funtsulsnveadon laeaniglungu AF Gfinnslden Warfarin (24.62%) waz Beta-blockers
(78.69%) aeatnLau vaue¥ingy Non-AF laififUreildemsaesviiniiae

uenaniingu AF §afimsldien Digoxin (209%), Amiodarone (11.67%) wazgfnunisuded
YoudondU % (38.33%) Iué’mwﬁqq 521893n151% Furosemide (12.31% iguriu 0.54%, p < 0.001),
Spironolactone (7.69% Wiguiu 0.41%, p < 0.001), Aspirin (10.77% gufiu 1.09%, p < 0.001)
wag Omeprazole (7.69% igufiu 0.95%, p = 0.002) 1NNINGL Non-AF ageiiludAny

Tuduvesgdinulnsess wuinsld Methimazole (MMI) lungu AF fidnstaendngs Non-
AF (89.23% ieufiu 96.60%, p = 0.013) vuzfin15ld Propylthiouracil (PTU) naunugandttungy
AF  (30.77% wudu  11.20%, p < 0.001) 6'?5@m%zﬁauﬁammquuawaﬂiﬂlmaaﬁﬁa
amzunsndeuidesudsuain MM 1l PTU uaznsld Steroid fgeninegnaditfodalungu AF
(15.38% LUy 2.05%, p < 0.001)

Adrelungu AF Saliunliulasusmuauenuiusasluivludnsfnaindy wu Amlodipine,
Manidipine, Metformin tag Simvastatin (p < 0.05) @onAapiudnIINIsIAALIAUTZINN WU AW
suladinasiarnieiladuman Munnitlungudl

Table 4 Prognostic factors associated with AF among thyrotoxicosis patients

Adjusted OR (95% p-
Prognostic factors Crude OR (95% Cl)
Cl) value

Age of Thyroid Diagnosis (per 1 year 1.06 (1.04-1.08) 1.06 (1.03-10.8) <0.001

increase)

Male 3.75 (2.23-6.30) 3.90 (1.99-7.65) <0.001

BMI (per 1 kg/m? increase) 1.09 (1.03-1.15) 1.09 (1.01-1.18) 0.027

Hypertension 5.37 (3.12-9.24) 1.10 (0.49-2.47) 0.818

Diabetes Mellitus 5.04 (2.57-9.91) 1.89 (0.76-4.61) 0.162

Chronic Heart failure 33.27 (10.10- 10.52 (2.60-42.51)  0.001
109.53)

Valvular Heart Disease NA NA NA

Thyroid Crisis 26.81 (12.34- 66.34 (22.12- <0.001

58.29) 198.95)



TSH (ulU/mL) 0.77 (0.14-4.21) 0.62 (0.03-11.14) 0.743
FT4 (ng/mL) 0.98 (0.88-1.10) 0.99 (0.78-1.28) 0.991

FT3 (ng/mL) 0.97 (0.94-0.99) 0.96 (0.91-1.02) 0.229

Lﬁ'aﬂﬁa;ﬁamﬂmiwﬁ 1 1ps1ziee Logistic regression wuiadeiifiauduiusesng
ﬁﬁ’aﬁwﬁigmqaﬁaﬁumeﬁaiﬁﬁﬂm laun Age of hyperthyroid diagnosis lagnuin nﬂﬂmﬁuﬁu
Y8387y 1 U ﬁmmé’mﬁuéﬁ’damaLﬁmmmsaﬂﬁwﬁu (Adjusted OR = 1.06, 95% Cl: 1.03 - 10.8; p
< 0.001) hay WweAsY ﬁﬂiﬁuL§SQQﬁﬂjWE§M@ﬁ (Adjusted OR = 3.90; 95% Cl: 1.99-7.65; p < 0.001)
mdinane (BM) Mty 1 wihe faruduiussuanudssiiiistusdeiifoddey (Adjusted
OR = 1.09; 95% CI: 1.01-1.18; p = 0.027) Wuiertuny Wiladunarzess flauduiusiv
audsaiintuegadniay (Adjusted OR = 10.52; 95% Cl: 2.60-42.51; p = 0.001) wona N wuin
fieiidinnrlnsesdaniau (thyroid crisis)  Slenudssiommnisaiiinuiiintuegnaiitoddny
(Adjusted OR = 66.34; 95% Cl: 22.12-198.95; p < 0.001) dwSutiadudu léun mwdulaiings,
WY, SEAU TSH, FT4 way FT3 13J‘wmfwﬁﬂmué’uﬁ’uéas}wﬁﬁaﬁwﬁ’zymaaﬁaﬁumeizﬁﬁﬁﬂwﬂu
Tawwafiufursmud (p > 0.05) il bififeyafifismelunstssiuiarundswoiedd 1sa
auilafiaun (Valvular Heart Disease)

d3UNan153Y

nnmsAnugeildsumaitadeinduanyinsesdidufivduu 801 519 wunneila
sosuudunialugtae 65 118 Anduanunveaniiziilaviesuudunindosas 8.1 (95% Cl: 6.32-
10.23) fianugnvaamareunninegwiideddny (Sevay 47.69 wazsesas 19.57, p < 0.001) lag
nauiifnmeilatesuudunds  Torgiitadunmglnsesd ufivademnnninguiilainmeiila
Hosuuduninognaiideddey (51.68 U war 36.33 U, p < 0.001) Tsasaunnni wu lsalatess
Tsavaonidenauas iy amigluiiludenas arwdilafings waznmgiladumanFest suds
fiusziRneiin thyroid crisis innndnguitliiin AF

NWNANITATIINDIUURNS nqu AF df BUN uag Creatinine @901 uay eGFR A
oehailifuddy avvioufannglmdonfidusaluftaonguil venand Smuth FT3 wlesdniings
Non-AF agafitfuddy luvassdien FT4 waz TSH Tiuansaiy

Tumunistden wuidlengy AF 18n51n15ld Propylthiouracil (PTU), aifigsess, 81an
ANMUAULANRR, PIAUNTLDIFIvaRaRn LAy beta-blocker qaﬂ'jmzjm Non-AF 88199ALaU

NaN1TIATIZIA Logistic regression wandlifiudn Jedefidanuduiusedafituddyiuns
i AF l8un engunzidedelnsosdiiiiutu (Adjusted OR 1.06; 95% Cl: 1.03-1.08; p < 0.001) ne
%18 (Adjusted OR 3.90; 95% Cl: 1.99-7.65; p < 0.001) méfﬁuﬁmamaﬁqﬁu (Adjusted OR 1.09;
95% CI: 1.01-1.18; p = 0.027) Isprisladumanizoss (Adjusted OR 10.52; 95% Cl: 2.60-42.51; p =
0.001) wazUseds thyroid crisis (Adjusted OR 66.34; 95% Cl: 22.12-198.95; p < 0.001)
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N8Vl thyroid crisis n3elnseeluiunyunss Feaennaosiugns thyroid crisis nugandttungy
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1. Single center study
2. nBaENIANYUTINTTAUUILUUEDUNES (Retrospective cross-sectional study) f98911n
ANUANATUEIUYDIUBYA (missing data) way bias anmstuiinilaidussuy

3. ldimsiSeuiisuiungy control 71kl thyrotoxicosis adinnTsasuldeanug (causality)

wakdauazmathluliuslesiaideiliteyadesiudmiuuumamsguadiheiiinme
slavosuuduniifiduiusiuanglnsesdfuiv  telunmdannsnyssdiunnudeduniade
amglaresuudundiluitan idamelnsesddufivléitu Tasfinsantadosuding Tdun e
e 918U fytitaniegs lsamladumad wazUsedR thyroid crisis lage1avesaanlunsiaun
\u score #3e clinical tool Lﬁaammmﬁﬂamdmﬁm

fotauauuziiuiy
1. @nw1 prospective cohort 7ifin1337 thyroid hormone uaz ECG agnauliussuu windmsizi
causality sewinemsdsuntassesluuiunnig AF
2. W clinical prediction model fsmsesiu thyroid hormone, 81¢, echocardiographic

parameters Litenensalnudes AF lugiielvsesa

v
=

3. 91ty multi-center trial Wislwauddvazvioulsevnslanvu
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AANUIN ¥ Luudunindaya

wuuAaLaangUqe (Case Record Form)
TuNaaya: ... /e /o RV GILTR LR HN VL L

Part A: 1Nagi815931A59N15398 (Inclusion Criteria)
O o1y 18 Yauly
O

Adn5aulasansidelasunisitadeinduntig Thyrotoxicosis (ICD-10 Thyrotoxicosis
EO5

Part B: 1NaU9iAnaanlasan15398 (Exclusion Criteria)

[ fudhsaulasamsidelasuen Amiodarone feuldsunisiiadeinluniag Thyrotoxicosis

[ fidrsaulassmsidedeyanyssiounddglinsuiu




Part C: %’agaﬁyﬂﬂ (Patient Characteristics)

1. e BEAURERTIAN 94 ... (¥)

2. bt ... (ke) dwgs . (cm) Atliianiy ... (kg/m?)

3. deldw  BP .../ ... mmHg HR ... Body Temperature ...... °C

4. lsauszden [ | Diabetes Mellitus L] Hypertension | Dyslipidemia
|| Cerebrovascular Disease L] Coronary artery disease
[l Chronic heart failure | Chronic Renal Failure (Stage ......)

[l Cirrhosis (Child-Pugh Score ......)
(| Chronic Obstructive Pulmonary Disease (COPD GOLD ......)

[ Valvular heart diSease SEU cooovweecverrrrreeesessssniisrenneeesssssssseeesene

L OtNEIS oo
5. Smoking Ll Yes ... Pack-years I No
6. Alcohol ClvYes ... g/day I No

Part D: %’a;&aLﬁmﬁ’umaz‘lmaﬂﬁv‘f]uﬁw

1. Diagnosis Date of diagnosis ...... [ /. Age of diagnosis .....cccccceveeee.
2. Symptoms [ siawlnsosdln [ fledu ] Adunsey
[ myandndne [T %ouse [ 1edu

L] 91119119m2901 10 Exophthalmos, Lid lag, Lid retraction

| No document

3. Thyroid Crisis LI No L Yes
4. Etiology: [ | Graves’ Disease [ | Thyroid adenoma
[ ] Thyroid multinodular goiter [ TSH-producing adenoma
[l Drug-induced ... L1 Others e
5. Specific Treatment [ ] Radioactive iodine || Surgery
Medication [ No [ Yes

] Methimazole [l PTU [ Beta-blocker [ Steroids



Part E: %’agatﬁla’sﬁ’u Atrial Fibrillation

1. Diagnosis Date of diagnosis ...... [ooi . Age of diagnosis ........ccceevruenee
Duration from thyrotoXicosis diagnosis ......ccverieerierinierieeseeseas
2. Symptoms 1 Tadu qu (] W@unthen
[ ooumnde [ veuwniley [ liflonnns
| Others
3. CHALDS,-VAS SCOTE = oot
(Congestive heart failure/LV dysfunction = 1, Hypertension = 1, Age > 75 = 2, Diabetes
mellitus =1, Stroke/TIA/thromboembolism = 2, Vascular disease eg, prior-MI, PAD, aortic
plaque =1, Age 65-74 =1, Sex category i.e., female sex =1)
4. Medication || Beta-blockers "] Digoxin ] Amiodarone
[ ] Anticoagulant, please SPecify .........oorrrvvveirirrsrrnrreee
5. Complications [ No [ Yes

D Stroke/TIA

D Other thromboembolic events

Part F: dayanansdaviasujjians

Laboratory Results Laboratory Results
Hct % Hb g/dL
WBC /pl HbA;C %
BUN g/dL Creatinine g/dL
Serum TSH' ull/mL Na mmol/L
Free T4' ng/mL K mmol/L
Free T3' ng/mL Cl mmol/L
HCO3 mmol/L
Nao1U ECG 12 leads

At time of diagnosis for thyrotoxicosis
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