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Abstract

Objective: To analyze the correlation between interleukin-18 (IL-18), interleukin-10 (IL-10), left atrial
storage strain (LASr) and recurrence after radiofrequency ablation in patients with atrial fibrillation
(AF), so as to provide reference for clinical prediction of recurrence risk. Methods: A total of 180 in-
patients in the Department of Cardiovascular Medicine, Baotou Central Hospital from January 2023
to August 2025 were consecutively enrolled and divided into three groups (n = 60 each): paroxysmal
atrial fibrillation (PAF) group, persistent atrial fibrillation (PsAF) group, and healthy control group.
Peripheral venous blood samples were collected and left atrial strain rate (LASr) examination was
performed in all subjects after admission. The above examinations were repeated in atrial fibrillation
patients at 4 months after radiofrequency catheter ablation. Serum concentrations of interleukin-18
(IL-18) and interleukin-10 (IL-10) were measured by enzyme-linked immunosorbent assay (ELISA),
and LASr data were recorded. Postoperative recurrence of atrial fibrillation was confirmed by electro-
cardiography, and the correlation between IL-18, IL-10, LASr and postoperative recurrence was ana-
lyzed. Results: There were significant differences in serum IL-18, IL-10 concentrations and LASr levels
among the three groups (P < 0.05); among them, the levels of IL-10 and LASr were in the order of PSAF
group < PAF group < healthy control group, while the level of IL-18 was in the order of PsAF group >
PAF group > healthy control group, with significant differences between groups (P < 0.05). A total of
47 out of 120 AF patients had recurrence within 3 months after operation, with a total recurrence rate
of 39.17%; the recurrence rate of PsAF group (48.33%) was higher than that of PAF group (30.00%),
and the difference was statistically significant (P < 0.05). The level of IL-18 in the recurrence group was
significantly higher than that in the non-recurrence group, while the levels of IL-10 and LASr were sig-
nificantly lower than those in the non-recurrence group (P < 0.001). Univariate Logistic regression
analysis showed that elevated IL-18, decreased IL-10 and decreased LASr were potentially associated
with postoperative recurrence (P < 0.001). Multivariate Logistic regression analysis showed that high
IL-18, low IL-10 and low LASr were independent risk factors for postoperative recurrence (P < 0.05);
ROC curve analysis showed that the AUCs of IL-10, IL-18 and LASr alone in predicting postoperative
recurrence were 0.861, 0.832 and 0.834, respectively, and the AUC of combined detection was 0.890,
all with statistical significance (P < 0.001). Conclusion: IL-18, IL-10 and LASr can be used as predictive
indicators for evaluating the recurrence of AF patients after radiofrequency ablation.
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1. 5]

{05 B3l (Atrial Fibrillation, AF) & I AR B & WO AR T, O BT™IR A 3L TAEBREL, B KW RIE4E
SR A 2010 4, AR B S NZCET 3000 /5[1], MRHEHE H AT A DRGSR AR
Al REIZEE 2000 J7[2]. Framingham oA FLUESE, J5 BUE# FIFE T XS AR S BNEE) 1.5~1.9 5, A
HORAE RS Sk 5.6 f5[3], IXAMUINE 7 AN N K FEEM BT 40, Wb aiik TUiEE ), Fik
FEIE BB R i TAE B A BB IR S ISR Lo WO O ER 2 (ESC) KM RIIZ T fRrE TR, 58
IZREE ORI S A R BT RIS R A FH O MU W RIIR T (4] FERERIE S, 4
P2 I A S U 7 OB SE N R [5], T R A Tl i va 7 7 2, BT Ak
W), ABARJEAIAEAE— 8 R P R RS EIOR G 1 K ZN 20%~30%- 5 2K EN 32.2%,
FREEME R EIAR )G 1 SR R R H R 40%~50% [6]. CAWFFRIESE, FERAL. /£ 5N AF(LAS) K 4 E
TEBERGE R EVIF R[] BERUB LR O3 E(STE) P LS S AT 2 &b, FLIAR 05 B
AR AR U OB A S S HCE R B, BRE A S  H0 5 Co IUWAE ThREAR AL, 2 T T B
ARG SR AR A — & TR B8] [9] T SRE B N AR AT & O 5 AL 3% B B B SRR AR B, i ARHIE 72 R B
5 B R AR P 22 TIUJRE R T K 3 BB TR EDIRAS[10] [11]. 456 LR 5, Bl 5 A7 AR
(LAST)\ IL-18+ IL-10 =5 b5 B A58 oA J5 52 R PG ORI AN A B . J6 Tk, AR 5E B 7E 404 IL-
18+ IL-10 275 5 474 AR (LAST)5 0 i WAl 58 25 S AH R J5 52 R AR DG, ARG s BRI 5 R AR
PR R SGE B I TS S T FE I R AR

2. WRE55*®
2.1. IR

AVRBELLIE A 2023 42 1 H & 2025 4 8 H Ak bl B O L8 N RHME R B 180 1], /- A =4
% 60 5], BIFE R EI(PAF)A. Fr80E 55 B(PSAF)ZH K fe BE et FRAH, a5 B 26 o 04T B i o
NUFFE NIERRUE . AN SRR bR dE R 0 RIFFE AT AR (1) INArdE: © ARG 2024 4 BRI 0
9 2% 22 (ESC) 5 BRIl SN EH 2 (EACTS )y & VR il 2 11 b5 B FE4E e [12], 83T 12 360 i BB H A O
HL P 4 B S A R ETC AR B U s @ T O o sl SR R AT 28 BT 75 0o 3l B HE IR O s I
e, BREEZGESEHEMA, HEEFARMERED, HEREBREHEmAR; @ @RxEA: irfg
g B Xt HRZH 3 22 i PRAZ I HE R /00 5 B 45 7™ B FE R - (2) HEBRARE: O J 8O A | 0 ) 32985 |
SV @ EEMIGERR; @ STOLHFER: @ 6 ANHWMIMERR; © HAhER™E
Pl © AL EEIGE.

2.2. %

2.2.1. BEFIEKRIFRIE
WA B S USCEE DR, B AE M E S BEAR SRR . BB PR« WROMA S 55 L R 2 g 4 AR (I
M A 4081150, NT-proBNP £5).,
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2.2.2. ZDIERNERKE

LASr #&0: {8 Philips EPIQ7c ¥ (0 23 ¥t S 2 Wi (X5-1 =4EHFEIR L M 1~5 MHz), [FIiT
Fic % QLab 13 EUG G AR TAE o i2 FH B RUE ERCoIE A 75 1A% 552 K (speckle-tracking echocardiography, STE)
S R BT OB D IE S AR I REVEAS . ZBRH 2 2 B % 5 S UL O T HE 7S R4 00 1 B2 W A T 41
b= QT2 11 A G VTR Va2 S S = YR =7 7 8

IL-18. IL-10 MWsCEE SAGI: B3 T b5 SR SOE RO T ORI 4 A HBE VIS, SREEFRIKIL, JFE505
B3, IKFERAT . FEATERBIRESERG1T IL-18 TL-10 K&, b, Ba . Mk, B, &k,
BEHUE BT HAE 2 A .
2.2.3. BB

RIGE 4 AN HEATHRIEY, 5 EE RIS FEE AR, MR REY . FEEK
BB AARYE B IR IR . RO FEL R R 24 /NI B O B IR B 2 5, Bk E SR s B AIUE R AR 5 3
MH, BE R EEEAS O i BRI RS 30 s S BL BRI BSER. 5 AhE S .

2.2.4. BBGHEST

KH SPSS25.0 BAFHAT Gt 2 0 i IFEBIRMT A IES M R DISE + FREZRE(X £5)E0R,
% SRS FH B R 3 7 22 0 TR AT B 0 s A& RS 0 A B R 2= A AR R R 46, DAFH A0 2
MDY S A2 R P50 (P25, P75) R NEHR I BEARKY-, ZASIAEA L ECK A Kruskal-Wallis H &6 1H4
BERMAIEL(N) B T 73 (%), AR RN F < 7 R 36 O2 R 3o AT i vt 20 s 2l s R 5 R K
FEULH ROC (218 TAFRRE) B2k, 75 IL-10 IL-18. LA Sr DAK = B4 P B FE AR W48 I F i1 S ih 2k
THF(AUC); KM Z K E Logistic AR /34T 5 b5 BA J5 2 KA AL fER K2, BLP<0.05 A%
ERCENE -9
3. &R
3.1. SRR REL BN LR

MR R REER . WA mIE. BER. WR. (408815, NT-PROBNP. LVEF L\
LAD fKF b, ZRTEGEHEE (P > 0.05), HEBHEATH, TEHE 1.

Table 1. Comparison of baseline characteristics among three groups

1. ZHEARMRELERELER

Bl e kT R 2 e RO BN FesithO s sl 4l F/H/? P
FR(Z) 62.22 +5.02 63.03 + 6.84 62.15+4.7 0.463 0.63
531 0.581 0.748
7 26 27 30
5 34 33 30
[EUINES 0.326 0.85
& 35 36 38
) 25 24 22
B PRI 0.467 0.792
X 46 47 49
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H 14 13 11
W AR 0.711 0.701

I 47 45 43

H 13 15 17
SEi kg 6.24+0.83 6.39 +1.28 6.14+£0.9 0.847 0.431
NT-PROBNP (pg/ml)  270.5 (133.5,424)  238.5 (94,460.25) 296 (133, 415.25) 0.343 0.842
LVEF (%) 57.93 +4.21 57.77 +2.32 57.17+3.98 0.750 0.474
LAD (mm) 37.7+4.97 37.4+3.76 37.62 + 4.48 0.073 0.929

3.2. MR RIMBRIERETF &K LASr I5FREEE

BTN GG J8RE R F- SO s N AR FR AR RIR K B35 22 55(P < 0.05); fEFA/T % 10 5 LASr
Rk L, R8O BEBEARAR, FERMECHEESIHIR ., (@R R, AR RERIHA S
THEEZEF(P<0.05); [EANEK 18 BB L, FrethomEishdiem, MR OFEBSIHIR S, T
MU, dLiE LR 2 R H Gt % 2 5P < 0.05), HEILE 2.

Table 2. Comparison of serum inflammatory factors and LASr among three groups

2. MR RMBRIER T K LASr $5HREEER

B f FExt HE 20 MR OB EEhE  FREEO B F P
H/% 10 (pg/ml) 22.76 +3.07 1529 + 1.4* 9.82 +3.14™ 357.990 <0.001
FIAE 18 (pg/ml)  239.88 +41.89 328.43 + 107.06" 47138 + 62.82" 143.102 <0.001

LASr 14.52 +3.30 11.50 + 2.46" 8.40 + 2.49™ 72.809 <0.001

e "P<0.05, TR SEFNIRA EZERA GRS P<0.05, Fom SR p BEh A LR ZE R A it 5 o

33. BHIBREREELRLR

AW RFEEERG 4 NAER AT 6], BEREN39.17%; HFERMEEBHE K E N 30.00%,
Fra O s B R E N 48.33%, MAE KRR ERE G FE (P <0.05), FHEILFE 3,

Table 3. Comparison of postoperative recurrence rate in patients with atrial fibrillation

®3. FHBREREELERLR

Iy IS B RBIEL B RE(%) 7 P
[ o 3 B 21 60 18 30.00
4232 0.040
FREE: B B 60 29 48.33

34. EREMEFLERNE 10, HFE 18, LASr ;LK

BRAANER 18K TFREETARERA, EZRAGITFRL(P<0.001); ERAANK 10 KTFEE
RFRERA, HEEREEN LASt R TREREE, ZRASITFE P <0.001). L4,

3.5. BHIREREELNERR Logistic EJI54T
L LR Logistic [ TR AT ASEE, LARAISOL AN E, F i A HRARE IR
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A e, R D U AR 5 2R A B AR & . IR A R dE: . M. BESRA
L R F4RA 4. NT-PRO BNP. LVEF. LAD. A& 10. A% 18 LA LASr. H[K 2 Logistic
M R, IL-18 FHaE. IL-10 F#fR. LA Sr [R5 ARG E K AEAERELP <0.001), I 5,

Table 4. Differences in the levels of interleukin-10, interleukin-18 and LASr among groups with different recurrence statuses

F 4. TEELBEREBBANE 10, ANE 18 F LASI KERIKES

B KRERA HRA t P
HA % 10 (pg/ml) 14.36 £2.53 9.75 +3.37 8.030 <0.001
HSr% 18 (pg/ml) 347.00 + 105.85 482.08 + 64.92 8.662 <0.001

LASr 11.30 £2.20 7.85+2.65 7.735 <0.001

Table 5. Univariate logistic regression analysis of postoperative recurrence in patients with atrial fibrillation

5 BEHEERGEELZMEEZR Logistic @Y7

Bl EVEER FrifEiR Wald 18 P OR ff 95% CI
FR(D) 0.042 0.033 1.636 0.201 1.043 0.978~1.112
PN 0.046 0.375 0.015 0.903 1.047 0.502~2.181

o 1M 0.292 0.383 0.581 0.446 1.339 0.632~2.837

B PR —0.088 0.470 0.035 0.852 0.916 0.364~2.303

gt —0.664 0.448 2.193 0.139 0.515 0.214~1.239

(SE R 0.253 0.173 2.129 0.144 1.288 0.917~1.810
NTPROBNP (pg/ml) 0.001 0.001 0.510 0.475 1.001 0.999~1.003
LVEF -0.028 0.058 0.244 0.622 0.972 0.868~1.088

LAD (mm) 0.027 0.046 0.356 0.551 1.028 0.940~1.124
FI/ % 10 (pg/ml) —0.587 0.103 32.742 <0.001 0.556 0.455~0.68
4% 18 (pg/ml) 0.018 0.003 30.142 <0.001 1.018 1.011~1.024
LASr -0.705 0.127 30.848 <0.001 0.494 0.385~0.634

3.6. BHBERGELANZER Logistic VAR 4T

ARG A TR R AEA, FRANNEH, FHRHFE R Logistic [FIAHr A GRHER) 3 A4
HREXBERENZE 100 ANF 18 LKL LASOA Z K F Logistic [FIJH TR b . £ [KFK Logistic [7]
oM, IL-18 /KL AR IL-10 7KF LASr PR AR 5 B8 2 56 AT Rl J5 52 R 1B ST S [ PR 2R (P
<0.05), EMFE 6.

Table 6. Multivariate logistic regression analysis of postoperative recurrence in patients with atrial fibrillation

6. EEIEERGELRNZEZR Logistic BV 4T

Bl EVEES PRt i Wald {8 P OR 18 95% CI
FI/ % 10 (pg/ml) —0.196 0.098 4.030 0.045 0.822 0.679~0.995
FI/r 2 18 (pg/ml) 0.008 0.004 4.520 0.034 1.008 1.001~1.015

LASr —0.235 0.119 3.880 0.049 0.791 0.626~0.999
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3.7. IBERTUMLEE

ROC £k /r#riER, TL-10. IL-18. LASr BRI S 55 8K J5 & K 1) AUC 43514 0.861. 0.832.
0.834, —FHELAM A AUC H 0.890, WA EZEFHFERE (P < 0.001), Beamlih ek, 2
WAEAR T B A, VR 7 & 1.

Table 7. Indicator predictive efficiency analysis

7. BIRTUNARE AR

A iy 28 i AR PR P 95%CI W E
B2 10 (pg/ml) 0.861 0.032 <0.001 0.797~0.924 11.02
B2 18 (pg/ml) 0.832 0.037 <0.001 0.759~0.904 405.45

LAST 0.834 0.043 <0.001 0.75~0.919 8.50

e T 0.890 0.028 <0.001 0.834~0.945 -
1.0 - -~ -
| I |
0.8
1
= 06
B
E
0.4
— HENZE10
— BNEH18
0.2- LASr
— BETU
SEL%
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-3¥7E

Figure 1. ROC curve analysis of IL-10, IL-18 and LASr for recurrence after radiof-
requency ablation of atrial fibrillation

& 1.IL-10. IL-18. LASr X EESHERM ARG E &8 ROC fhk 2 E

4. +ig

AW FEER BN, (XTI, PAF 415 PsAF 1M IM07% IL-10. TL-18 ¥R & LASr KIA/K V£ H 1)
BRI #E (P <0.05), HoAi#aA s 5B B AL B L o B e 2. BRI =, IL-18
EREER R T, HilEKT 2 PsAF 41 > PAF 41 > {0 4IRS 04 (P < 0.05), #E— P4k
T RIER AL B A R EIRZOER o TL-18 AT T sl il 2 98 RE G IR SN, S 800 B3 LA i 45 25
TR TG, GERA T EEOIE, P B R A S AE R B e R B LA 13 ] 55 B 2RI [H]
5O IR B JE I MR FE R IEMI O, AR, CONUIRGARE, TL-18 A5 10 45 &N n i S0 L4 i
APk KB TS, RO KRIRAZTE R, I G s fier, B8 51 R0y U E A 5 45 i EE
[14] [15] IL-10 fENREEPL R T[16], G KF2E@EFEX A > PAF 4 > PsAF IHEE AP <
0.05), $27R TL-10 7] GEE Ik BE 46 R S IR O LA B AR5, SERr s 45 1 5 ThEg . Bl Dy Bk [
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RAEFRE IR, PUR AR R, TL-10 RIA TR, TIEE S 4 N PR iER, niE
PIRIEIE, X5 “PLRiBIT i ScE FEUERETGE” MRS58 3. LASt ME N O 55 it & A Th RE I
O Fabr, BRI R A ST 17], HACPIR 2@ R > PAF 41 > PsAF 410 1i
(P < 0.05), BT 5 EUREE O U AR DI RE SR T YR o RBUR AR, 20 s AR B
MUBRIR AR ThREZR AL, HE— BB R IO s S5 S ThBE A, TR RCBMENEIE

ROC #hZ #rioR, IL-10. IL-18. LASr HLBRFMI 55 A J5 & & #h 2k N A (AUC) 4718 0.861 .
0.832. 0.834, =FHBELHEMIN AUC #THZE 0.890 (P<0.001), HERBEAA I RT3 0 T #—35
b s ATRRARIR A 15 JA RS, BT A2 R IR V- A FRORE v BE o -5 BLAS I PR XU P43+ (W1 CHALDS,-VASce 147
HAS-BLED iFon) L, BRI 4> 2 R AR R, ARG &R B 555, BRI HAE
DN B e s I ReFE b s AT 0 R PR IR A A M ASE B M SORE W0 500 5 DI BE R A% o BRAEFE DTN, TE G
G B GERREASNH, "EAAEVES A SN R, RUREERRE S E. ERANGS
W AR AT ATPE 7 T8, TL-18+ TL-10 AR % 30 ELISA v, $AEfifH. mACHE: LASr A% F B o8 i
A LENEEAR, BILAIE AR, =FHPARNA TSN SRS A 512 T AR R 2R, Kl
HIRE, TG R R T PR o8 2 R R PEAL , I& SRR ST e R o Ak, XA A A 2 T [
i I B RIEIRS S0 B IhAEE, AARIGPLARIBIT « OINRERI A T 707 ZREIH et EE S %,

R FAFAELL T RBR . Ho—, BEV AR .. A TG & SBONARE 4 MH, BETEFEAR
5 T EUE M JORE I NGRS I FR bR T4, (EE DL EAR S 6 AN H K UL LR i E R HE1E, nIRgs
Wi 2 R S GE v (0 A T I SRS (K iR e e . =, ETEIRAR N R R il B =R IO R
LR RII T AT (P> 0.05), {HARXTATE QKT KA. R E SR HAT KIS, IRET S HE
SRR KT (v IR R PR R L L OB R s 5 00 SR S5 F 25 (P OV R 2 Ps 2h)
R, LRRRY AR IL-18. IL-10. LASr /K FEARJGEE XK, S RAE—E M.

HeAh, AT REA B ARG TR (180 91) H o A T 9, 5006 AR IR T A0S T th O BE B, I gk
HPEEC R, RIGNAFIMLIX . AEZN T AU R, IRRIRG 2 A I AEERER ROk AV D
EAERPR N, BF T4 RS 52 3 R A SOOI TL-18 TL-10 BiFf 8 RER 1, RAETE
R JE S SETE s BUR i B AR RS, S SRR AR A T . 0 BB AR5 DR R TG
FERYE, ATRES SR KBS it R ELISA V5. BEAGE B O3 BRI — € AR IR E,
AT REsZMAFE bRl S AR PE, AR S AT S R

X BRRRYE, RRARTE AT ML R T 35 KBV AERE 1 £ 40 E, JFEZH0. K
FEATTIEVESITE T, ¥ RFEARERIERE, AR AFRANEE, RIS RS KA
JE M R A TLAC S Ge 2 ik, kg R AT T L R K TSR AR R, BRI A
s FRIIER FREMTEE, GIN C N F(CRP). IL-6 ZEAHET bR, 58 B IR A0 S B AE 5 BAR S5
SRAFIERBUR, FRRECG AT AR5 B I R XS VP20 1047 BT B, B =3 e e M ) e £
e FHEH s MBI IR R Rk, TF R IR AT 0T, B0 U A A AR B 7R AN [ i PR 37 35t
PR RCR, IS U WA . RIRER . B FEE 2 EREE, d—PRBEEAREZE RS T
Ttk &

25 b, ARWEFESE IL-18 IL-10 f& LASr 555 BUE 5 FHTH oA J5 5 R % YIAC, & IL-18. ik IL-
10, ik LASr 2 ARG Z R MM R R ZR, = FHBARM KT Ee T —4atr, HE& RIGHIRAR
m SIEREATYE, AR ARG E R RIS FEESHfabr . AR X RS R E R, WA
ST T B RS AR5 T B — 4R b A I PR A PE 23 IR SE Bt 2, $HOR T8 TR TR R, AR
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b BUEE SHIH A S R WS PGSt TR 3% . REFEAL, kB —-Ditaes, A2
BRAKT 55 BIUA Ja SURBUR AR, 330 55 BR S5 277 e AL S RS HEAL A e

— —

A

BA
ARSI AT SO RINZEE T AN IR SR, ARSCSEIR T R Il R R R A W A (R B LS

2025-YJS £ #-010).

EHEWHE

W 5y = B 2R B A S B B BT B & 3t 4 B T H (2024GLLH0462).
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