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Predictors of Progression and Prognosis of Paroxysmal Atrial Fibrillation

Ji Eun Kim, Ki Hong Lee, Seunghun Lee, Hyukjin Park, Hyun Kuk Kim, Sung Soo Kim, Hae Chang Jeong,
Jae Yeong Cho, Keun-Ho Park, Doo Sun Sim, Hyun Joo Yoon, Nam Sik Yoon, Hyung Wook Park, Kye Hun Kim,
Young Joon Hong, Ju Han Kim, Youngkeun Ahn, Myung Ho Jeong, Jeong Gwan Cho, and Jong Chun Park

Department of Internal Medicine, Chonnam National University Hospital, Chonnam National University Medical School, Gwangju, Korea

Background/Aims: Significant numbers of patients with paroxysmal atrial fibrillation (AF) proceed to persistent AF and have poor
clinical outcomes despite the use of antiarrhythmic agents or direct-current cardioversion. We compared the CHADS,, CHA,DS;-
VASc, and HATCH scoring systems to predict AF progression and prognosis and identify the most useful scoring system in Korea.
Methods: A total of 559 consecutive patients with paroxysmal symptomatic AF were analyzed. The progression of AF and clinical
outcomes were determined after at least 1 year of follow-up. Clinical outcomes were defined as the composite of death,
hospitalization due to heart failure, and new-onset stroke. Each score was calculated, and its predictive accuracy for AF progression
and prognosis was compared.

Results: A total of 147 patients with paroxysmal AF (26.3%) proceeded to persistent AF. The HATCH score (area under the curve
[AUC], 0.601; p <0.001) was the most powerful scoring system for the prediction of AF progression, although the CHADS, (AUC,
0.565) and CHA,DS,-VASc (AUC, 0.558) were also useful. The CHA,DS>-VASc (AUC, 0.734; p <0.001) was the most powerful
scoring system for the prediction of clinical outcomes with a more significant linear correlation (0: 3.3% vs. 1: 6.3% vs. 2: 15.4%
vs. 3: 20.7% vs. 4: 18.0% vs. 5: 53.6% vs. > 6: 55.6%, linear p < 0.001) than the CHADS, (AUC, 0.720) and HATCH scoring
systems (AUC, 0.723).

Conclusions: Although the CHADS,, CHA>DS,-VASc, and HATCH scoring systems were useful predictors of progression from

paroxysmal to persistent AF, the CHA,DS,-VASc score was the most useful and accurate for the prediction of clinical outcomes.
(Korean ] Med 2015;88:672-679)
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Table 1. Baseline clinical characteristics

Patients with progression Patients without progression
(n=147) (n=412) p value
Female, n (%) 59 (40.1) 159 (38.6) 0.742
Age, yr° 65 (55-72) 63 (54-72) 0.640
> 65 years old" 74 (50.3) 184 (44.7) 0.236
> 75 years old" 26 (17.7) 66 (16.0) 0.640
Symptoms at diagnosis, n (%)"
Dyspnea 66 (44.9) 95(23.1) <0.001
Palpitation 46 (31.3) 215 (52.2) <0.001
Chest pain 20 (13.6) 44 (10.7) 0.339
Medical history, n (%)
Hypertension 63 (42.9) 169 (41.0) 0.698
Diabetes mellitus 21 (14.3) 55(13.3) 0.776
Dyslipidemia 7 (4.8) 25(6.1) 0.558
Smoking 39 (26.5) 114 (27.7) 0.790
Chronic obstructive lung disease 16 (10.9) 31(7.5) 0.208
Previous history of AP 20 (13.6) 46 (11.2) 0431
Previous history of MI 4(2.7) 11(2.7) 0.587
Previous history of PAD 1(0.7) 1(0.2) 0.457
Previous history of HF 40 (27.2) 26 (6.3) <0.001
Previous history of TIA, stroke 16 (10.9) 36 (8.7) 0.442
Echocardiographic findings
Ejection fraction, %" 62.1 (55.0-68.0) 65.0 (60.8-69.2) 0.001
LAD, mm" 45.5 (41.3-50.2) 39.6 (36.2-43.5) <0.001
LVEDD, mm° 503+5.2 49.6+49 0.146
RVSP, mmHg" 34.1(29.9-37.6) 31.6 (27.4-36.3) 0.015
MR more than grade II, n (%)" 67 (47.2) 95 (25.7) <0.001
TR more than grade IT, n (%)" 79 (55.6) 97 (26.2) <0.001
Medical treatment, n (%)"
Aspirin 84 (57.1) 324 (78.6) <0.001
Warfarin 107 (72.8) 191 (46.4) <0.001
Beta blocker 102 (69.4) 281 (68.2) 0.791
CCB, NDHP 75 (51.0) 148 (35.9) 0.001
CCB, DHP 17 (11.6) 90 (21.8) 0.007
ACEI 27 (18.4) 76 (18.5) 0.973
ARB 82 (55.8) 210 (51.0) 0.316
Statin 41 (27.9) 175 (42.5) 0.002
Digoxin 58 (39.5) 52 (12.6) <0.001
Flecainide 41 (27.9) 113 (27.4) 0.910
Propafenone 58 (39.5) 157 (38.1) 0.829
Amiodarone 70 (47.6) 163 (39.6) 0.188

Values are presented as mean = SD unless otherwise indicated.

AP, angina pectoris; MI, myocardial infarction; PAD, peripheral artery disease; HF, heart failure; TIA, transient ischemic attack; LAD,
left atrial diameter; LVEDD, left ventricular end-diastolic dimension; RVSP, right ventricular systolic pressure; MR, mitral regurgitation;
TR, tricuspid regurgitation; CCB, calcium channel blocker; NDHP, non-dihydropyridine; DHP, dihydropyridine; ACEI, angiotensin-con-
verting enzyme inhibitor; ARB, angiotensin receptor blocker.

*Comparison made using chi-squared test.

"Median (25th to 75th percentiles); Comparison made using the Mann-Whitney test.

‘Mean (standard deviation); Comparison made using #-test.
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Table 2. CHADS;, CHA,DS;-VASc, and HATCH scores accord-
ing to progression

Patients with ~ Patients without

. . value

progression progression
CHADS; 12+12 09+1.1 0.011
CHA,DS,-VASc 22+1.8 1.8+1.5 0.023
HATCH 1515 1.0+1.1 <0.001

Values are presented as mean + SD; Comparison made using
t-test.
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1,147 progessive AF patients
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Figure 1. Study profile (A) and progression of atrial fibrillation according to risk scoring systems. (B) CHADS; score, (C) CHA2DS,-VASc
score, (D) HATCH score. All three risk scoring systems showed a significant stepwise increase in the progression of atrial fibrillation

along with the increase in score. AF, atrial fibrillation; ACC, American College of Cardiology; AHA, American Heart Association;

ESC, European Society of Cardiology.
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Figure 2. Predictive accuracy of the CHADS,, CHA,DS,-VASc,
and HATCH scoring systems for the progression of atrial fi-
brillation using the receiver operating characteristic curve. CI,
confidence interval.
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CHADS; score
p value
0 1 2 3 >4
Death 2(0.9) 3(1.7) 1(1.1) 2(5.3) 3(15.8) 0.001
Hospitalization 7@3.1) 12 (6.7) 12 (13.0) 10 (26.3) 5(26.3) <0.001
New-onset stroke 4(1.8) 8(4.4) 9(9.8) 8 (21.1) 3(15.8) <0.001
Composite outcomes 13 (5.7) 21 (11.7) 18 (19.6) 16 (42.1) 10 (52.6) <0.001

Values are presented as n (%); Comparison made using chi-squared test.
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Table 4. Clinical outcomes according to CHA,DS;-VASc score

CHA;DS,-VASc score

value
0 1 2 3 4 5 >6 P
Death 1(0.8) 1(0.7) 2(1.7) 2(23) 2 (4.0) 2(7.1) 1(11.1) 0.541
Hospitalization 2(1.7) 2(1.4) 12(10.3)  14(16.1) 4 (8.0) 9(32.1) 3(333)  <0.001
New-onset stroke 1(0.8) 6(4.2) 434 9(10.3) 3(6.0) 7 (25.0) 2(22.2) 0.001
Composite outcomes 4(3.3) 9(6.3) 18 (15.4) 18 (20.7) 9(18.0) 15(53.6) 5(55.6) <0.001
Values are presented as n (%); Comparison made using chi-squared test.
Table 5. Clinical outcomes according to HATCH score
HATCH score
p value
0 1 2 3 4 >5
Death 1(0.4) 5(2.9) 0(0.0) 3(5.4) 1(7.1) 1 (12.5) 0.065
Hospitalization 73.1) 12 (6.9) 7(9.5) 13(23.2) 5(35.7) 2 (25.0) <0.001
New-onset stroke 4(1.8) 10 (5.7) 6(8.1) 7 (12.5) 2 (14.3) 3(37.5) 0.002
Composite outcomes 12 (5.2) 23 (13.1) 11 (14.9) 20 (35.7) 7 (50.0) 5(62.5) <0.001
Values are presented as n (%).
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