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Construction of a predictive model of ACT for the first dose of heparin in patients with

atrial fibrillation during radiofrequency ablation
FENG Jie, BAO Zhipeng, ZHOU Lihua, ZHAO Yafan, SONG Wen, ZHOU Yan, CHEN Sitong, QU Qiang, HE Ying"
Department of Cardiology the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: To establish and validate a nomogram prediction model for the activated clotting time (ACT) measured 30
minutes after the first dose of heparin (30 min-ACT) in patients with atrial fibrillation undergoing radiofrequency ablation. Methods:
From January 2020 to December 2022, 1 090 patients with non - valvular atrial fibrillation who underwent catheter radiofrequency
ablationinthe catheter room of the Department of Cardiology, the First Affiliated Hospital of Nanjing Medical University were included.
These patients were randomly divided into a training set and a testing set in a 3.1 ratio. Kruskal-Wallis and Chi-square tests were used
to compare the baseline characteristics of the two groups. LASSO regression and univariate and multivariate linear regression analyses
were conductedto identify factors influencing 30 min-ACT. Based on these findings, a prediction model for 30 min-ACT with the first
dose of heparin during radiofrequency ablation in patients with atrial fibrillation was established and evaluated. Results: Multivariate
analysis suggested that stroke history, warfarin use, platelet count, prothrombin time (PT), baseline ACT, baseline ACT?, and first dose
of heparin were independent predictors of first dose of heparin ACT during radiofrequency cardiac ablation in patients with atrial
fibrillation. The resulting nomogram prediction model showed a certain level of accuracy (training set 65.9% , testing set 74.6% ) and
higher sensitivity (training set 77.4%, testing set 83.0% ). Conclusion: The 30 min-ACT nomogram model, based on stroke history,
warfarin ues, platelet count, PT, baseline ACT, baseline ACT?, and first dose of heparin, can predict the anticoagulant effect of the first
dose of heparin in atrial fibrillation patients, providing valuable clinical guidance.
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Table 1 Comparison of baseline characteristics of patients between the training set and testing set

Parameter Overall(n=1 089) Training test(n=817) Testing set(n=272) P

Age[ M(Pas, Prs) ] 61.0(54.0,66.0) 61.0(53.0,66.0) 61.0(54.0,67.0) 0.435
Sex[n(%) ]

Male 728(66.9) 550(67.3) 178(65.4) 0.569

Female 361(33.1) 267(32.7) 94(34.6)
Heightl M(Pss, Ps5) ] 1.7(1.6, 1.7) 1.7(1.6,1.7) 1.7(1.6,1.7) 0.675
Weight[ M(Pas, Pys) ] 72.0064.0, 80.0) 72.0064.0, 80.0) 70.5(64.0, 80.0) 0.598
BMI[M(Pss, Ps5) ] 25.2(23.4,27.4) 25.3(23.4,27.5) 25.1(23.8,27.2) 0.849
Smoking[ n(%) ] 216(19.8) 162(19.8) 54(19.9) 0.993
Drinking[n(%)] 190(17.4) 143(17.5) 47(17.3) 0.933
Types of AF[n(%)]

Persistent 391(35.9) 278(34.0) 113(41.5) 0.025

Paroxysmal 698(64.1) 539(66.0) 159(58.5)
CHA2DS2-VASC score[ M(Pss, Prs) ] 1.0(1.0,2.0) 1.0(1.0,2.0) 1.0(1.0,2.0) 0.964
Physical examination[ M(Pas, Pss) ]
Heart rate (bpm) 77.0€67.0,87.0) 78.0(67.0,87.0) 76.0(67.0,87.0) 0.482
Sp0:(%) 100.0(99.0, 100.0) 100.0(99.0, 100.0) 100.0099.0, 100.0) 0.605
SBP(mmHg) 138.0(127.0,150.0) 138.0(126.0, 150.0) 138.0(128.0,149.2) 0.563
DBP(mmHg) 86.0(79.0,93.0) 86.0(79.0,93.0) 87.0(79.0,93.0) 0.296
Comorbidity[n(%) ]

Bleeding history 8(0.7) 6€0.7) 200.7 1

History of stroke 58(5.3) 46(5.6) 12(4.4) 0.438

Hypertension 546(50.1) 414(50.7) 132(48.5) 0.540

Diabetes 140012.9) 101C12.4) 39(14.3) 0.399

Coronary disease 175C16.1) 134(16.4) 41C15.1) 0.605

Heart failure 22(2.0) 2002.4) 200.7) 0.082

Hepatic and renalin sufficiency 13(1.2) 9(1.1) 4(1.5) 0.870

Malignant tumor 16(1.5) 13(1.6) 3(1.1) 0.773
Medication history[n(%) ]

Warfarin 188(17.3) 148(18.1) 40014.7) 0.198

Dabigatran 512(47.00 387(47.4) 125(46.0) 0.686

Rivaroxaban 391(35.9) 288(35.3) 103(37.9) 0.436

Antiplatelet drugs 86(7.9) 71(8.7) 15(5.5) 0.093

Amiodarone 91(8.4) 64(7.8) 27(9.9) 0.280
Laboratory tests[ M(Pss, Ps5) ]

Hemoglobin(g/L) 140.0(128.0, 150.0) 140.0(127.0, 150.0) 140.0€129.0, 149.0) 0.599
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Parameter Overall(n=1 089) Training test(n=817) Testing set(n=272) P
Neutrophil counts(10°/L) 3.00(24,3.8) 3.002.4,3.8) 3.002.5,3.9) 0.355
PLTC10°/1) 174.0(138.0,206.0) 173.00139.0,206.0) 174.0(135.5,206.0) 0.817
RDW(10°/L) 12.8(12.3,13.2) 12.8(12.3,13.2) 12.8(12.3,13.2) 0.814
ALT(U/L) 19.5(13.9,28.1) 19.5(14.0,28.1) 19.6(13.7,27.9) 0.693
AST(U/L) 20.8(17.5,25.4) 20.8(17.5,25.5) 20.6(17.4,24.9) 0.725
TC(mmol/L) 4.003.4,4.7) 4.003.4,4.7) 4.103.4,4.8) 0.311
LDL-CCmmol/L) 2.4(1.9,2.8) 2.4(1.9,2.8) 2.4(1.9,2.8) 0.400
HDL-C(mmol/L) 1.0€0.9,1.2) 1.0€0.9,1.2) 1.0€0.9,1.2) 0.946
TG (mmol/L) 1.3(0.9,1.8) 1.300.9,1.8) 1.3(1.0,1.8) 0.567
Glucose (mmol/L) 47(4.3,52) 4.7(4.3,5.2) 47(4.3,5.2) 0.708
Albumin(g/L) 39.1(37.3,41.1D 39.1(37.3,41.3) 38.9(37.3,40.8) 0.328
Globulin(g/L) 25.1(22.7,27.1) 25.2(22.7,27.1) 25.0(22.6,27.8) 0.610
Creatinine (pumol/L) 73.0062.2,83.6) 73.0(62.2,83.6) 72.9(62.7,83.0) 0.842
Urea nitrogen (mmol/L) 5.8(4.9,6.8) 5.8(4.9,6.7) 5.8(4.9,6.9) 0.651
Uric acid (pmol/L) 359.0(301.0,422.00 359.0(300.0,420.0) 360.5(304.0,428.0) 0.737
Sodium (mmol/L) 141.1(140.0, 142.5) 141.1(140.1, 142.5) 141.1(139.7,142.5) 0.214
Potassium (mmol/L) 3.8(3.6,4.0) 3.8(3.6,4.0) 3.8(3.6,4.0) 0.511
Calcium(mmol/L) 2.2(22,2.3) 2.2(2.2,2.3) 2.2(2.2,2.3) 0.094
PT(s) 12.8(12.1, 14.1) 12.8(12.1,14.2) 12.8(12.1,13.7) 0.503
INR 1L.1CL.1,1.2) L1C1.1,1.2) 1L1CLT,1.2) 0.612
APTT(s) 33.4(30.3,37.6) 33.4(30.4,37.6) 33.3(30.1,37.7) 0.514
FIB(g/L) 2.3(2.0,2.71) 2.3(2.0,2.7) 2.3(2.1,2.1 0.900
TT(s) 19.3(18.2,70.4) 19.3(18.2,71.1) 19.2(18.2,67.3) 0.670
D-dimer(mg/L) 0.1€0.1,0.2) 0.1€0.1,0.2) 0.1€0.1,0.2) 0.592
LAD(mm) 40.0(36.0,43.0) 40.0(36.0,43.0) 39.0(36.0,42.0) 0.134
LVD(mm) 48.0(45.0,51.00 48.0(45.0,51.0) 48.0(46.0,50.0) 0.367
LVEF(%) 63.00(61.7,64.4) 63.00(61.7,64.4) 63.0(61.5,64.5) 0.678
Baseline ACT(s) 145.0(126.0, 169.0) 146.0(126.0, 170.0) 143.0(127.0, 165.0) 0.590

First dose of heparin(U) 6 500.00(5 500.00,7 500.00> 6 500.00(5 000.00,7 500.00) 6 550.00(5 950.00,7 550.00> 0.218

IQR: interquartile range; BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; PLT: platelet count; RDW: red blood

cell distribution width; ALT: alanine aminotransferase; AST: aspartate aminotransferase; TC: total cholesterol; LDL-C: low-density lipoprotein cholesterol.

HDL-C: high-density lipoprotein cholesterol; TG: triglyceride. PT: prothrombin time; INR: international normalized ratio; APTT: activated partial

thromboplastin time; FIB: fibrinogen; TT: thrombin time; LAD: left atrial diameter; LVD: left ventricular end diastolic dimension; LVEF: left ventricular

ejection fraction; ACT: activated clotting time.
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Figure 1 LASSO’s variable screening process
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Table 2 Linear regression analysis of 30 min-ACT during RFCA in AF patients

Univariate analysis

Multivariate analysis

Characteristic
B(95%CD) P B(95%CD) P
History of stroke 29.97(14.60-45.33) <0.001 24.13(12.64-35.63) <0.001
Warfarin 55.19(46.61-63.78) <0.001 25.15(13.98-36.32) <0.001
Rivaroxaban -18.49(~25.65--11.33) <0.001 -6.08(-12.32-0.15) 0.06
PLT -0.16(-0.23--0.10) <0.001 -0.13(-0.18--0.08) <0.001
Creatinine 0.59€0.38-0.80) <0.001 0.11(-0.06-0.28) 0.21
PT 3.84(3.29-4.38) <0.001 0.95(0.09-1.80) 0.03
APTT 3.26(2.65-3.87) <0.001 0.27(-0.41-0.96) 0.44
Baseline ACT 0.85(0.76-0.93) <0.001 3.52(3.08-3.96) <0.001
Baseline ACT 0.002(0.002-0.002) <0.001 -0.01(-0.01--0.01) <0.001
First dose of heparin -4.87(-6.97--2.77) <0.001 6.80(4.74-8.86) <0.001
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Figure 2 Nomogram for predicting 30 min-ACT during RFCA in patients with AF
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