Table S1 Evidenced-based support for the relationship between the 25 candidate mediators and atrial fibrillation
	Candidate Mediators
	Epidemiological evidence

	Inflammatory Biomarkers

	CRP
	A prospective study with follow-up for a mean of 6.9 +/- 1.6 (median 7.8) years indicated that baseline CRP (fourth versus first quartile) predicted a higher risk for developing future AF with an adjusted HR of 1.31(95% CI: 1.08, 1.58; P = 0.005). The HR of an elevated CRP for each 1-SD increase in developing future AF was 1.24 (95% CI: 1.11, 1.40; P < 0.001) [21]. 

	WBC
	A meta-analysis including 12 studies with 18,293 patients claimed that leucocyte telomere shortening was regarded as an independent predictor of recurrent AF (OR:4.32; 95% CI (2.42,7.69); P < 0.00001). Restoring LTL may provide a new treatment of AF in the future studies [22].

	IL-1ß
	Local inflammation acts an important role in persistent/ paroxysmal AF. The mRNA level of IL-1ß obtained from patients in CABG surgery was associated with persistent AF than the control group ((4.94 +/- 1.69 vs. 2.93 +/- 0.91, P < 0.01) [23]. IL-6 can be used for assessing systematic inflammatory activity and correlates to mortality in AF, hazard ratios per 50% higher IL-6 at 2 months was 1.32 (95% CI:1.23, 1.41; P < .0001) in the ARISTOTLE trial [24]. IL-17 is used to evaluate the probability of developing AF by regulating inflammation and fibrosis, and a study in China has proved that the correlation coefficient was 0.95(P<0.05) [25].

	IL-6
	

	IL-17
	

	IL-18
	A prospective study (56 AF patients/26controls) showed that AF patient had higher levels of IL-18 than the control group ((471.50 +/- 144.91 vs. 232.20 +/- 55.33 pg/mL; P= 0.0001)). IL-18 was significantly association with AF (P < 0.0001, STB = 0.65) [26].

	VEGF
	VEGF from a whole cohort (59 AF and 40 without AF) was strongly related to the expression of adhesion molecules sCD40L (r=0.919; p<0.001), as a predictive marker for AF (p = 0.023) [27].

	TNF
	A clinical study included 67 patients that were scheduled to have heart surgery (31 AF group/36 controls). AF patients apparently had higher levels of TNF-α ((14.40±5.45) pg/ml vs. (4.20±3.19) pg/ml vs. (2.68±2.20) pg/ml, p=0.000)) than the controls [28].

	Weight
	A meta-analysis concluded that in the population-based cohort studies, obese individuals have an associated 49% increased risk of developing AF compared to nonobese individuals (RR 1.49, 95% CI 1.36-1.64); the overweight cohort had a 39% increased risk of developing AF (95% CI, 1.05-1.83) whereas the obese cohort had an 87% increased risk of developing AF (95% CI, 1.43-2.44) [29].

	Blood pressure

	Hypertension
	A meta-analysis of 31 studies including 9284 patients with essential hypertension confirmed the increased risk of AF when setting blood pressure level as matching criterion (4.00, 95% CI: 1.83-8.76) after median of 8.8 years [30].

	SBP
	In the LIFE study, the lower in-treatment SBP (per 10mmHg decrease) was associated with 17% risk reduction (P=0.008) for new-onset AF in ISH patients and 9% risk reduction (P=0.006) in non-ISH patients, a significant interaction (P=0.041) was in favor of SBP reduction and AF prevention in ISH vs. non-ISH patient [31].

	DBP
	In a cohort of initially healthy women, adjusted HR across baseline DBP categories (<65, 65 to 74, 75 to 84, 85 to 89, 90 to 94, and≥95 mmHg) were 1.0, 1.17 (95% CI, 0.81 to 1.69), 1.18 (95% CI, 0.84 to 1.65), 1.53 (95% CI, 1.05 to 2.23), 1.35 (95% CI, 0.82 to 2.22), and 2.15 (95% CI, 1.21 to 3.84) (P=0.004), which significantly correlates to the long term risk of AF [32].

	Metabolites

	Blood glucose
	A meta-analysis of diabetes/pre-diabetes and AF concluded that the summary RR was 1.20 (95% CI: 1.03-1.39, I-2 = 30%, n = 4, 2392 cases, 58,547 participants) for the association between prediabetes and atrial fibrillation; per 20 mg/dl increase of blood glucose in relation to atrial fibrillation (3385 cases, 247,447 participants) [33].

	Fast Insulin
	In a Chinese cohort, during the follow-up 1 year after ablation, 26.7% patients experienced AF recurrence, and the insulin resistance level estimated by the homeostasis model showed the independent association with AF recurrence (HR 1.259, 95% CI 1.086-1.460, P = 0.002) [34]. 

	LDL-C
	The hazard ratios of developing AF during the 35-year follow-up in LDL-C, HDL-C and Apolipoprotein A in 65,136 middle-aged individuals were 0.64 (95% CI: 0.45 to 0.92, p = 0.016), (1.13 (95% CI: 1.07 ~ 1.19, p < 0.001) to 1.53 (95% CI: 1.12 ~ 2.00, p = 0.007)), from the Swedish Apolipoprotein-Related Mortality Risk (AMORIS) cohort. High LDL-C in midlife patients was associated with a lower risk of AF, but low HDL-C and ApoA-I were associated with an increased risk of AF [35].

	HDL-C
	

	Apolipoprotein A
	

	Coronary atherosclerosis
	Rates of AF increase 40% to 50% in patients undergoing coronary bypass grafting. In an international analysis of 4624 participants without AF who underwent CABG with 5-year follow-up, and 778 (16.8%) patients had POAF that lasted for > 5 minutes; while increasing the use of proven secondary prevention medications was protective, being associated with a reduced risk of POAF. [36]

	Vitamin C
	[bookmark: _GoBack]A meta-analysis evaluating the benefits and adverse effects of oral vitamin C supplement on AF after cardiac surgery concludes that vitamin C treatment was associated with a substantial reduction in postoperative AF with OR 0.47(95% CI, 0.36-0.62; evidence rank: moderate) [37].

	Vitamin D
	A cohort study (102 NVAF patients/100 controls) suggested that 25-OH vitamin D level was an independent predictor of AF with HR of 0.86 (95% CI: 0.786-0.940, P= 0.001) [38]. Whereas a study including 25119 participants without AF over a median of 5 years reported insufficient support of vitamin D in preventing AF with HR of 1.09 (95% CI: 0.96-1.25; P=0.19) [39].

	Coagulation function

	PLT
	This clinical study enrolled 19 consecutive patients with paroxysmal AF to receive remote IPC (n=10) or a sham intermittent ischemia (n=9) before receiving the RF catheter ablation. Remote IPC patients had a lower increase in MPA formation (p<0.0001), CD41 in the MPA gate (p=0.002) and CD41 (p<0.0001) and CD62 (p=0.002) in the platelet gate compared controls. The study therefore introduced the remote IPC can constantly reduce all markers of platelet [40].

	PG
	In a prospective study including 1,002 anticoagulated AF patients, followed for a median time of 25.7 months, the addition of tertiles of PGαto CHA2DS2-VASc score improved ROC curves for each outcome and cardiovascular events with net reclassification index of 0.24 (95%CI: 0.06–0.53, p=0.0067)[41].

	Autonomic nerve function

	Heart rate variability
	Within a 3-year follow-up, 614 patients with permanent AF were randomly treated by lenient rate-control ( resting heart rate <110bpm) and strict rate-control (resting heart rate <80bpm), and the former therapy presents the non-inferiority with the latter; the incident of MACE was 12.9% in lenient-control and 14.9% in strict-control with an absolute difference of −2.0 % (90% CI: −7.6 to 3.5) and a hazard ratio of 0.84 (90% CI, 0.58 to 1.21, P=0.001) [42].

	Major depression
	A study investigating 101 AF patients based on the Beck Depression Inventory, at baseline, symptoms of depression prevailed in 38%, depression (r= 0.67, P < 0.001) was significantly correlated with quality of life at 6 months in the patients with AF, depression emerged as a predictor of AF patients’ quality of life (ß= 0.60, t =4.94, P < 0.001) [43].

	Sleeplessness
	In a meta-analysis of 10 studies, those who had insomnia carried a 1.3-fold increased risk of incident AF compared to individuals without sleeplessness. The odds ratio for the association between AF and Sleeplessness was 1.30 (95% CI, 1.26-1.35, I2=3%) [44].




Abbreviations:
AF, atrial fibrillation; Ang, angiotensin; BNP, B-type natriuretic peptide; CABG, coronary artery bypass graft; CAMKII, calmodulin-dependent protein kinase; CI, confidence interval; CRP, C-reactive protein; DBP, diastolic blood pressure; PG, prostaglandin; HDL-C, high density lipoprotein cholesterol; HR, hazard ratio; IL, interleukin; IPC, ischemic preconditioning; ISH, isolated systolic hypertension; LDL-C, low density lipoprotein cholesterol; LTL, leucocyte telomere length; MACE, major adverse cardiovascular events; MPA, monocyte-platelet aggregate; NVAF, nonvalvular atrial fibrillation; OR, odds ratio; PLT, platelet; POAF, postoperative atrial fibrillation; RR, relative risk; SBP, systolic blood pressure; sCD40L, soluble CD40 ligand; SD, standard deviation; STB, total bilirubin; TNF, tumor necrosis factor; VEGF, vascular endothelial growth factor; WBC, white blood cell.
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