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[ Abstract] Objective To investigate the clinical implications and application value of triglyceride-glucose ( TyG) index in late
recurrence after radiofrequency catheter ablation (RFCA) in the non-diabetic patients with persistent atrial fibrillation ( PeAF).
Methods The clinical data were retrospectively reviewed of 242 non-diabetic PeAF patients, who received RFCA for the first time at
Cardiology Department in Seventh People’s Hospital of Zhengzhou and Henan Provincial Chest Hospital from January 2020 to August
2021. The patients were regularly monitored for recurrence at 1, 3, 6 and 12 months following the procedure, and according to recur-
rence within 3-12 months, they were divided into non-recurrence group (n=190) and recurrence group (n=>52). Statistics and graphics
were performed using SPSS statistics 26. 0 and GraphPad 9. 0. Depending on data type, ¢ test, Mann-Whitney U test, X test or adjusted X*
test was used for comparison between groups. Multifactorial Cox regression was used for analyzing independent risk factors for late recurrence
and the predictive value of TyG index for postoperative recurrence in the non-diabetic PeAF patients. Results The recurrence group had
a longer PeAF history with a higher tendency to develop coronary artery disease (CAD), a significantly larger left atrial diameter (LAD),
a higher TyG index, and a higher proportion of patients not treated with angiotensin receptor neprilysin inhibitor ( ARNT) (P<0.05).
PeAF history, CAD, LAD, postoperative ARNI treatment and TyG index were independent risk factors for recurrence (P<0.05).
Non-diabetic PeAF patients with higher TyG index were more prone to recurrence. Conclusion TyG index has a good predictive value
for late recurrence after RFCA in non-diabetic PeAF patients, providing significant guidance for their comprehensive management.
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Table 1 Comparison of baseline data between two groups
Item Non-recurrence group(n=190) Recurrence group(n=52) v/ X* P value

Gender[ n( %) ] 2.277 0.131

Male 110(57.9) 24(46.2)

Female 80(42.1) 28(53.8)
Age(years, xts) 63.03+12.32 64.54+9.95 0.812 0.418
PeAF history( months, x+s) 19.76+30.91 47.15+76.09 3.931 <0.001
BMI(kg/m?, x+s) 24.65+3. 47 26.75+2.96 3.968 <0. 001
Smoking[ n(%) ] 34(17.9) 10(19.2) 0. 049 0.825
Alcohol drinking[ n( %) ] 18(9.5) 10(19.2) 3.799 0.051
CAD[n(%) ] 60(31.6) 26(50.0) 6.048 0.014
SAHS[ n(%) ] 0(0.0) 0(0.0) - -
HBP[n(%) ] 64(33.7) 20(38.5) 0.411 0.521
CI/TIA[n(%) ] 16(8.4) 6(11.5) 0.177 0.674
Pre-statins[ n( %) | 56(29.5) 18(34.6) 0. 508 0.476
Post-statins[ n( %) ] 108(56.0) 30(60.0) 0.012 0.913
Post-ARNI[ n( %) ] 54(28.4) 10(19.2) 1.773 0. 183
Radiology (x+s)

LAD(mm) 43.05+5. 81 45.85+5.61 3.095 0.002

LAV (ml) 145. 68+49. 34 162.24+54.39 2.097 0.037

LVEF (%) 56.37+10. 65 60.77+8. 89 2.730 0.007

LVEDD( mm) 48.05+5. 89 47.81+6. 36 0.261 0.79%4

MRA (mm?) 5.72+4.28 6.27+4.71 0. 807 0.421
Laboratory tests

FBG(mmol/L, x+s) 5.39+0.73 5.63+0. 63 2.189 0.030

TG[ mmol/L, M(Q,, 05)] 1.07(0.79,1.46) 1.12(0.90,1.97) ~2.102 0.036

TC(mmol/L, x+s) 4.06+0.91 4.60+1.20 3.550 <0. 001

Cr(mmol/L, x+s) 73.95+17. 11 76.98+25.99 0.999 0.319

UA(mmol/L, x+s) 334.12+109. 09 372.42+122.98 2.182 0.030

HDL-C(mmol/L, x+s) 1.27+£0.35 1.26+0. 32 0. 265 0.791

LDL-C(mmol/L, x+s) 2.34£0.74 2.72+0.93 3.117 0.002
TyG index(x+s) 8.46+0.53 8.67+0.57 2.549 0.011

PeAF': persistent atrial fibrillation; BMI: body mass index; CAD: coronary artery disease; SAHS: sleep apnea hypopnea syndrome; HBP: high blood

pressure; CI: cerebral infarction; TIA . transient ischemic attack ; ARNI: angiotensin receptor neprilysin inhibitor; LAD; left atrial diameter; LAV left

atrial volume; LVEF; left ventricular ejection fraction; LVEDD: left ventricular end-diastolic diameter; MRA : mitral regurgitation area; FBG; fasting

blood glucose; TG triglycerie; TC: total cholesterol; Cr: creatinine; UA: uric acid; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density

lipoprotein cholesterol; TyG; triglyceride-glucose. —: no datum.
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Table 2 Multifactorial Cox regression analysis of postoperative recurrence

Factor B SE Wald X? P value HR 95%ClI
PeAF history 0.012 0. 002 30. 964 <0.001 1.012 1.008-1.016
CAD 1.135 0.311 13.288 <0.001 3.111 1.690-5.728
LAD 0.128 0.023 30.328 <0.001 1. 137 1.086-1. 190
Post-ARNI -1.053 0.364 0.004 0. 349 0.171-0.712
TyG index 0. 607 0.279 0.029 1.836 1.063-3.171

PeAF'; persistent atrial fibrillation; CAD: coronary artery disease; LAD: left atrial diameter; ARNI. angiotensin receptor neprilysin inhibitor; TyG:

triglyceride-glucose.
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Figure 1 Kaplan-Meier curve analysis of TyG index
TyG: triglyceride-glucose.

3 %W it

2020 AERR YL IE 0 2% 23 46 7 60 b BBl fR
MILE AT R T “ ABC” A5 P | B B/ 19 )y
A B A (A E R A ) B0 LA e 6 PR R AN R A
P UEARR S A AL — A T RFCA
(I EE (BT PeAF, T 260 b 35 5 1 B0 72%
BT (1R BT KB 2 LS A2 DA R b0 B B st H
SR I BT RFCA SRS ARl it | 3 4k0
A5 FE R R R KA e A B T 2

AWFSEUESE T CAD \LAD Fl ARNI % RFCA &
Ja 2R MTIER, % 85 LU HLHIA &, CAD #
S0 B 8Bl 3 A7 B R, Cui 451 — 10 i fHUF
FEREIFFRER CAD B0 s B sh g RJE ik
W LR & T REIFH (38.9% il 31.2%;
P=0.04), HFaE M CAD 5.0 5 ish & &7 405
(HR=1.19, 95%CI 1.02~1.14;P=0.02) , 5Ll
S AEHAR AR ST P AREAR BIUESE ) REFERF T I 5L
CAD EEMO NI EH RTINS 5.0 B s %

ARG K (1) L WU i A0 LA ML Na®-Ca™
AN, AR S B A G | LA 5 (2) BEAEIX
(0> B L 20 Jf F A2 5 % 0G0 0 B B 3l b IRk
PEVOT L (3) 0 LB I T B EAR Y BT 5 0 By
24 Ak 0 = EF K D) R 0GR AH OC By G By s T 4
TN LAD (45 B AL S0 b B 3h & AR 4R R 1Y
TR, UHIE PeAF B35, LB KW S
BCLAD SE—2E3 B T OGAEAE IR AT X0
T3 IR E WA ST E A 254 ARNIL W78 5508 1Y BA
GIFFE b R T S AR B gl B & XU AR DGR
(HR=0.39,95%CI 0.24~0. 63;P<0.001) """

IR J2ACIHEE G AE E PRI FI I SO PR Y 3 [m]
FRAE, H RO B B sl RECA AR J5 & & B3 ST 55 J6: K
., Wang ' BFFEIESE TR 20 F5 B 8 RFCA R
Ja 1 ﬁzmgﬁﬁgzﬂjﬁf@%,Kaplan—Meier i 2%
R IRAMERBEE® T IR 4(P=0.001),
IR ] i HE A M5 A B A £S5 50 By E )
Y R SARE B A (1) TR ATHE NS AR 34 et Wi 1
PR G 2 R R) R T 2R AL A 0 Br a5 A 0
(2) 0> 5 AL 5 28 3R IR HL e DX i, DA T 230
P HREMNT S (3) IR Bt A0 = &Ik DR, M
BTN AR P Y RO P EREh B e AT ZE B
LA IR BY) 2 5.0 s BRI i, 5.0 b 8
P UIAR G, PR A BN SR PR J 1 IR KT
A I LR T 90O s B Bl i & A R R R

TyG $8HCETEN IR B RIS bR, H HC 80
TIRE N A 7 TR VB A s 1 R P A 20 E
TyG FEEAH G0 F5 B 8l 52 & 1) o F AIF 58 AR A 370
REAEA AR SE TyG R EUE B4R B FH MO I
Uy -0 3 B B TS AN Bk S T LT, Ty G 48
By E RS E OB R ARSI
KPP ARBESE S Tang 255 HFFT 45 R SL T 8
() TyG FEECSABE IR PeAF B AR5 eI &2 & %
YA, G, B TyG #6 #5048 S 40+ 9 1R X
RGO P B s R J5 5 kB HE R L
[RIERF | 9k — 6 26 Wl P ) 7 32 26 1 2 31080 55 ( sodium-



MR ZARLZONEPORZGE 203 4FE4 8 H %52 % %548 Chin ] Mult Organ Dis Elderly, Vol.22, No.4, Apr. 28, 2023 - 255 -

dependent glucose transporters 2 inhibitors , SGLT2i) 7E
LR 5 T R 2 H AT BRI S R 2R 25 )
AT AR U SN 195 08 53 A IR O B K R il
IR 3 T E SR B AP R T
SGLT2i FEFIs Lo s B S A5 52 % v i g FH AN fEL i
SHFARMERG PeAF 38, TyC T85U7ETE S UL B H
NGy EIPE B R A T R R L
ARBIESE R VRS [l B BTG FRAIESE , B D5
)8, H BV R rh T REAAAE AR 70 R ik, ROk
ATt A I TR R R B DS, E— D R A AT

[ &% k]

[1] ShiS, Tang Y, Zhao Q, et al. Prevalence and risk of atrial fibril-
lation in China: a national cross-sectional epidemiological study[J].
Lancet Reg Health West Pac, 2022, 23. 100439. DOI: 10. 1016/].
lanwpe. 2022. 100439.

[2] hfeBE 2O AR BRI 2, BRI 2 o Ll

Ty, PIE LGB RO B ERE B R R AR B2
OB BT VARFNAI PRI (2021) [T]. ALK
e i, 2022, 26 (1) 15-88. DOI; 10. 3760/cma. j.
¢n113859-20211224-00264.
Cardiac Electrophysiology and Pacing Branch of Chinese Medical
Association, Cardiac Rhythm Committee of Chinese Medical Asso-
ciation, Atrial Fibrillation Prevention and Treatment Expert Com-
mittee of Atrial Fibrillation Center Union of China. Current know-
ledge and management of atrial fibrillation: consensus of Chinese
experts 2021 J]. Chin J Card Arrhythmias, 2022, 26(1): 15—
88. DOI; 10.3760/ cma. j. cn113859-20211224-00264.

[3] Tang Q, Guo XG, Sun Q, et al. The pre-ablation triglyceride-
glucose index predicts late recurrence of atrial fibrillation after
radiofrequency ablation in non-diabetic adults[J]. BMC Cardiovasc
Disord, 2022, 22(1) : 219. DOI. 10. 1186/s12872-022-02657-y.

[4] Zeng X, Han D, Zhou H, et al. Triglyceride-glucose index and
homeostasis model assessment — insulin resistance in young adult-
hood and risk of incident congestive heart failure in midlife: the
Coronary Artery Risk Development in Young Adults Study [ J].
Front Cardiovasc Med, 2022, 9. 944258. DOI. 10. 3389/fcvm.
2022.944258.

[5] Simental-Mendfa LE, Rodriguez-Moran M, Guerrero-Romero F.
The product of fasting glucose and triglycerides as surrogate for
identifying insulin resistance in apparently healthy subjects[J].
Metab Syndr Relat Disord, 2008, 6 (4): 299-304. DOI. 10.
1089/met. 2008. 0034.

[6] Davis EF, Crousillat DR, He W, et al. Indexing left atrial
volumes: alternative indexing methods better predict outcomes in
overweight and obese populations[ J]. JACC Cardiovasc Imaging,
2022, 15(6) : 989-997. DOI: 10. 1016/j. jemg. 2022. 02. 006.

[7] Hindricks G, Potpara T, Dagres N, et al. 2020 ESC guidelines
for the diagnosis and management of atrial fibrillation developed in
collaboration with the European Association for Cardio-Thoracic
Surgery (EACTS) : the task force for the diagnosis and manage-
ment of atrial fibrillation of the European Society of Cardiology
(ESC) developed with the special contribution of the European
Heart Rhythm Association (EHRA) of the ESC[J]. Eur Heart J,
2021, 42(5) : 373-498. DOI: 10. 1093/ eurheartj/ehaa612.

[8] Cui YK, Dong JZ, Du X, et al. Outcome of catheter ablation for
paroxysmal atrial fibrillation in patients with stable coronary artery
disease[ J]. Pacing Clin Electrophysiol, 2022, 45(9). 1032-
1041. DOI; 10. 1111/ pace. 14571.

[9] Hiraya D, Sato A, Hoshi T, et al. Impact of coronary artery
disease and revascularization on recurrence of atrial fibrillation

after catheter ablation; importance of ischemia in managing atrial

[10]

[(11]

[12]

[13]

[14]

[16]

[17]

[19]

[21]

[22]

[23]

fibrillation[ J]. J Cardiovasc Electrophysiol, 2019, 30(9) :1491—
1498. DOI:; 10. 1111/jce. 14029.
Nishida K, Qi XY, Wakili R, et al. Mechanisms of atrial tachya-
rrthythmias associated with coronary artery occlusion in a chronic
canine model[ J]. Circulation, 2011, 123(2):137-146. DOI:
10. 1161/CIRCULATIONAHA. 110. 972778.
Alasady M, Shipp NJ, Brooks AG, et al. Myocardial infarction
and atrial fibrillation; importance of atrial ischemia [ J]. Circ
Arrhythm Electrophysiol, 2013, 6(4) ; 738-745. DOI; 10. 1161/
CIRCEP. 113. 000163.
Chen X, Zhao J, Zhu K, et al. The association between recurrence
of atrial fibrillation and revascularization in patients with coronary
artery disease after catheter ablation[ J]. Front Cardiovasc Med,
2021, 8. 756552. DOI. 10.3389/fcvm. 2021. 756552.
Bajraktari G, Bytygi I, Henein MY. Left atrial structure and function
predictors of recurrent fibrillation after catheter ablation; a systematic
review and meta-analysis [ J ]. Clin Physiol Funct Imaging, 2020,
40(1): 1-13.DOI; 10. 1111/ cpf. 12595.
Dong Y, Xiao S, He J, et al. Angiotensin receptor-neprilysin
inhibitor therapy and recurrence of atrial fibrillation after radiofre-
quency catheter ablation: a propensity-matched cohort study[J].
Front Cardiovasc Med, 2022, 9. 932780. DOI; 10. 3389/fcvm.
2022.932780.
Wang Z, Wang YJ, Liu ZY, et al. Effect of insulin resistance on
recurrence after radiofrequency catheter ablation in patients with
atrial fibrillation[ J]. Cardiovasc Drugs Ther, 2022 Feb 26. DOI;
10. 1007/s10557-022-07317-z. Online ahead of print.
Chan YH, Chang GJ, Lai YJ, et al. Atrial fibrillation and its
arrthythmogenesis associated with insulin resistance[ J]. Cardiovasc
Diabetol, 2019, 18(1): 125. DOL. 10. 1186/s12933-019-0928-8.
Shigematsu Y, Hamada M, Nagai T, et al. Risk for atrial fibrilla-
tion in patients with hypertrophic cardiomyopathy; association with
insulin resistance[ J]. J Cardiol, 2011, 58(1): 18-25. DOI.
10. 1016/j. jjcc. 2011. 03. 001.
Lee Y, Cha SJ, Park JH, et al. Association between insulin
resistance and risk of atrial fibrillation in non-diabetics[ J]. Eur J
Prev Cardiol, 2020, 27(18) : 1934-1941. DOIL. 10. 1177/20474
87320908706.
Reardon CA, Lingaraju A, Schoenfelt KQ, et al. Obesity and
insulin resistance promote atherosclerosis through an IFNy-regulated
macrophage protein network[ J]. Cell Rep, 2018, 23(10) . 3021~
3030. DOI:; 10. 1016/]. celrep. 2018. 05. 010.
KA, TF, BO, A TyG 18 EU TyG $84UK S Grace
3% MO WUEAE 838 TR0 A TN (B[ T . G Ao 10058
i, 2021, 37(2): 113-117. DOI: 10. 13201/j. issn. 1001-1439.
2021.02. 005.
Zhang MW, Wang Y, Duan Y, et al. TyG index and Grace score of
prognostic value in patients with acute myocardial infarction[ J]. J
Clin Cardio, 2021, 37(2). 113-117. DOIL. 10. 13201/j. issn.
1001-1439. 2021. 02. 005.
RSP, XS, BIAREE . W HHh A A AR AR Ao
SRR T A IO B B R BUR MBI A )], b
EPBE2y, 2021, 16(6): 814-818. DOI. 10. 3760/j. issn. 1673-
4777.2021. 06. 004.
Hou LP, Liu ST, Jia DX, et al. Predictive value of triglyceride-
glucose index in the prognosis of elderly patients with heart failure
and atrial fibrillation[ J]. China Med, 2021, 16(6): 814-818.
DOI:; 10.3760/j. issn. 1673-4777. 2021. 06. 004.
Zelniker TA | Bonaca MP, Furtado RHM, et al. Effect of dapagli-
flozin on atrial fibrillation in patients with type 2 diabetes mellitus[J].
Circulation, 2020, 141(15) . 1227-1234. DOI. 10. 1161/CIR-
CULATIONAHA. 119. 044183.
Shetty SS, Krumerman A. Putative protective effects of sodium-
glucose cotransporter 2 inhibitors on atrial fibrillation through risk
factor modulation and off-target actions: potential mechanisms and
future directions[ J]. Cardiovasc Diabetol, 2022, 21 (1) 119.
DOI; 10. 1186/512933-022-01552-2.

(%4 HRAIL)



