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[ Abstract] Background At present, there are few clinical studies on the risk factors and related prediction models of
atrial fibrillation in patients with hyperthyroidism, and there is a lack of an easy to master, simple and efficient prediction method

in clinic. Objective To discuss the influencing factors of atrial fibrillation in patients with hyperthyroidism, and construct a
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Nomogram model, in order to provide a reference for clinical diagnosis and treatment. Methods Clinical data of 564 patients
with hyperthyroidism admitted to the People’s Hospital of Hechi from February 2018 to November 2020 were retrospective
analysed. Baseline data at the time of the patient’s first admission were collected. Multivariate Logistic regression analysis was
used to explore the influencing factors of atrial fibrillation in patients with hyperthyroidism; R language (R 4.0.3 software package)
was used to construct a Nomogram model, Bootstrap method (self-sampling 1 000 times) was used for internal verification, and
calculated the consistency index (CI) , and calibration curve and receiver operating characteristic curve (ROC curve) were drawn
to evaluate the predictive value of the Nomogram model for patients with hyperthyroidism complicated with atrial fibrillation.
Results Among the 564 patients with hyperthyroidism, 92 patients with atrial fibrillation were set as the observation group,
and the incidence of atrial fibrillation was 16.31%; 472 patients without atrial fibrillation were set as the control group. Age, left
ventricular end diastolic diameter (LVEDD) , left ventricular diameter (LAD) of the observation group were larger than those of the
control group, the proportion of smokers, and the serum anti—thyroid peroxidase antibody (anti-TPO) , high sensitivity C—reactive
protein (hs—CRP) and N—terminal pro—brain natriuretic peptide (NT-proBNP) levels were higher than those of the control group
(P < 0.05) . Multivariate Logistic regression analysis results showed that, age [OR=1.051, 95%CI (1.013, 1.091) | , smoking
[OR=5.166, 95%CI (2.292, 11.644) |, LVEDD [OR=1.167, 95%CI (1.112, 1.226) ], LAD [OR=1.567, 95%CI (1.388, 1.769) ]
and serum levels of anti-TPO [OR=1.005, 95%CI(1.003, 1.008) | , hs—CRP [OR=1.297, 95%CI (1.141, 1.475) ] , NT-proBNP
[OR=1.006, 95%CI (1.003, 1.008) | were influencing factors of atrial fibrillation in patients with hyperthyroidism (P < 0.05) .
Taking the influencing factors of hyperthyroidism patients with atrial fibrillation as predictors, and constructed a risk prediction
Nomogram model for hyperthyroidism patients with atrial fibrillation, and internal verification result showed that, the CI was 0.954;
the Hosmer—Lemeshow test result showed that, there was no statistically significant difference of the risk prediction value between
the Nomogram model and actual observation value (x *=1.712, P=0.954) ; the calibration curve for predicting hyperthyroidism
complicated with atrial fibrillation was closed to the ideal curve, and the average absolute error before and after the internal
verification of the Nomogram model was 0.013; the area under curve (AUC) of the Nomogram model in predicting hyperthyroidism
complicated with atrial fibrillation was 0.954 [95%CI (0.935, 0.972) |, the best cutoff value was 0.151, the sensitivity was 0.924,
and the specificity was 0.864. Conclusion In this study, the incidence of atrial fibrillation in patients with hyperthyroidism
was 16.31%. Age, smoking, LVEDD, LAD and serum levels of anti-TPO, hs—CRP, NT-proBNP are independent influencing
factors for atrial fibrillation in patients with hyperthyroidism, and the Nomogram model for risk prediction of hyperthyroid patients
complicated with atrial fibrillation based on the above indicators has good discrimination, calibration, and high predictive value.
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Table 1 Comparison of baseline data between the two groups
fab7 WaEdl (n=92) WML (n=472) () fE P
i (xes, %) 736480 63.4+10.2 9.012 <0.001
BMI (¥ +5, ke/m®) 246£26 U1£23 1.804 0072
3 (B 1 4) 61131 302/170 0.181° 0.671
et (n (%) ) 49(5326) 194 (41.10) 4,640 0.031
il (n (%) ) 36 (39.13) 188 (39.83) 0.016° 0.900
AIE (n (%) )
Rl 56 (60.87) 293 (62.08) 0.048" 0.827
il 30 (3261) 165 (34.96) 0.188° 0665
i 7(761) 2 (551) 0616" 0432
1R B TP A 4(435) §(169) 260" 0.107
SR AR D 32 (3478) 210 (4449) 2.963° 0.085
HHEE AR 30 (3261) 180 (38.14) 1.006° 0316
ERibiv 10 (10.87) 3 (6.78) 1.869" 0.172
LE (% 5, W /min) 7510 8012 1709 0088
DI (x £5, mm)
LVEDD 5740£503 4260720 18830 < 0.001
LAD 4120£3.05 36.10£3.10 14470 <0001
FRERER (7 £5)
AR ( x 10°1) 542+1.50 490126 1415 0.158
PRI (X 10°L)  2.6120.62 248070 1659 0.098
iNREl% e 0.44+0.12 0.39+0.10 1756 0.082
SR (X 10™7L) 494124 468120 1.745 0.081
AR (gh) 1430£4050  135.80+36.08 1715 0.087
ML (% 10°71) 219.0+54.87 210.0+60.14 1331 0.184
FTy (pmol/L.) 33.66:+9.60 3704875 0.947 0344
FT, (pmol/L) 81122140 78501890 1.190 0235
TRAb (UIL) 4922110 470+ 1.14 1703 0089
anti-TPO (Ufml ) 3090+8430  8035+20.20 54630 <0001
5-BEAZD (pyl, 38.71+10.06 40.18£11.10 1179 0.239
R IEHE (ngfl) 13.88+3.07 1421£3.10 0.936 0350
5 2h i (mmol/L) 8.05+1.70 7.78 4 1.64 1436 0.152
ML (%) 570140 550124 1.385 0.167
BEA (L) 5960£1405 62001666 1295 0.196
HEA (gL) 38.40+9.66 36.60 £ 10.02 1.585 0.113
BILR (pmollL) 2154645 21284610 0371 0711
ALT (UIL) 36+9 35+8 1.247 0213
AST (UML) 33+8 308 1.368 0.172
BUN ( mmol/L.) 483108 480£1.10 0.240 0810
Cr ( pmollL.) 73021566 7050 +14.20 1518 0.129
JRER (pmolll,) 41890 404281 1477 0.140
K* (mmolL.) 4224090 446+1.04 0.689 0491
Ca™ (mmollL.) 2311061 2424055 17123 0085
Na* (mmol/L) 1425023530 14270 £40.04 0.045 0964
CK (UL) 706641775 67231603 1.844 0066
LDH (UML) 180474560 17720 £40.04 0700 0482
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NT-proBNP ( ng/L.) 404+ 86 131£30 5449 <0001
AAMNEHURER (mm/Lh) 8554176 876+ 140 1258 0.209
INR (5 £5) 115£022 113£0.18 0938 0349
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Table 2 Multivariate Logistic regression analysis of influencing factors on

atrial fibrillation in patients with hyperthyroidism

A it fH B SE Waldx’f P OR (95%CI )

T galiE 0050 0019 6821 0009 1.051 (1.013, 1.091)
WA =1, =0 1642 0415 15680 <0001 5.066(2.292, 11.644)

LVEDD SAE 0155 0025 38624 <0001 1167 (1112, 1.226)
LAD SE 0449 0062 52673 <0001 1567 (1.388, 1.769)
anti-TPO SEJfE 0005 0001 14528 <0001 1005 (1003, 1.008)
hs-CRP I 0260 0066 15764 <0001 1.297 (1141, 1475)
NT-poBNP  SJlIfE 0006 0001 20437 <0.001 1006 (1003, 1.008)
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