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Abstract

Objective: The aim of this study was to evaluate the predictive value of the combined analysis of se-
rological tests and cardiac ultrasonography on the recurrence after radiofrequency ablation in pa-
tients with atrial fibrillation combined with hypertension, and to provide a scientific basis for clinical
personalised diagnosis and treatment. Methods: A total of 131 patients with atrial fibrillation com-
bined with hypertension who underwent radiofrequency ablation for the first time in the First Affil-
iated Hospital of Guangxi Medical University from 2020~2023 were retrospectively analysed, and
the patients were divided into recurrence and non-recurrence groups according to whether they had
postoperative recurrence or not. Patients’ preoperative laboratory findings and cardiac ultrasound
parameters were collected, and independent risk factors for postoperative recurrence were as-
sessed using univariate and multivariate logistic regression analyses. Subject operating characteris-
tic (ROC) curves were constructed to assess the predictive efficacy and optimal cut-off values of dif-
ferent factors, and the predictive ability of single predictors was compared with that of combined
predictors by DeLong test. Results: After 12 months of follow-up, we found that 27 patients (20.6%)
experienced late atrial fibrillation recurrence. Univariate and multifactorial regression analyses
showed that N-terminal brain natriuretic peptide precursor (NT-proBNP), left atrial internal diame-
ter (LAD), and left ventricular ejection fraction (LVEF) were independent risk factors for recurrence
after radiofrequency ablation. NT-proBNP (OR: 1.003, 1.001~1.004); LAD (OR: 1.095, 1.009~1.189);
LVEF (OR: 0.947, 0.898~0.998). ROC curve analysis demonstrated that the Area Under the Curve (AUC)
values of NT-proBNP, LVEF, and LAD were 0.765 (95% CI: 0.662~0.869), 0.674 (95% CI: 0.562~0.787),
0.706 (95% CI: 0.596~0.817), while the AUC of the combination of the three was 0.834 (95% CI:
0.749~0.922). The critical values of the three were 567.5 (sensitivity 77.8%, specificity 72.1%), 59.5
(sensitivity 66.7%, specificity 67.3%), and 45.5 (sensitivity 48.1%, specificity 83.7%), respectively.
The predictive ability of the combined prediction model of NT-proBNP, LVEF, and LAD was signifi-
cantly higher than that of LAD alone (P < 0.05) or LVEF alone (P < 0.05), however, no significant dif-
ference was found when compared to NT-proBNP (P = 0.102). Conclusion: As evidenced by the pre-
sent study, NT-proBNP, LAD and LVEF have been identified as significant risk factors for the occur-
rence of radiofrequency ablation recurrence in patients diagnosed with atrial fibrillation in conjunc-
tion with hypertension. The analysis of these three indicators in combination has been shown to en-
hance the accuracy of predicting AF recurrence.
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— R R S ERTT U, ISR RAE IR N TR S TR I EE R o R S A R R AV 2 R
BT RZFITR BEEE RAMRREIX 16097 T R A g o ) E [

e LA g s B DA BB » 15 5 I R AR RRR SR D) AR G o K3 v 0L P S B0 0 b5 S5 1 LA
F2 3 BRI B 22— (3] e s (KA A2 AN DR s B A 2, 300 R X SR A0 R A PR 28 R A 5
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2. EMERZE
2.1. ARMR

AU FE BB 53 8 1 T PH R 55 — B JE PR e 2020 4 6 F 1 H ) 2023 4F 5 H 31 H&E3E 146
4 55 B I v IR () B R S S AT MR ) B R . AEHERR 5 B BRI UL RV 10 NE, &M
BRRFF RN 131N, FEREHLATHIEMAE | EFNERS B NERAN=27)FIEE KAHAN =
104). GINFR#E: (1) FlE > 18 & (2) MR F5 BUSRESL I 55 B H o 1 UK B 52 5007 Rl oK ) 58
(3) A I L I AR 2 W, BRI PR ifil 1 22 o005 389 A v i 3 BBl (e 4 . > 130 mmHg 80&7
ikE >80mmHg). (4) BFEIIFFEIALINEC 5 EBhZHT, BIT0RIEECNER IR AL . OIS 5
BB BRSO EES . (5) el LA EREARRIAOE AU EEAL I A . HERRARAE:
(1) BEEAT SEEMNAAETT 2. ) AIFXEMEOAEBR . e RIEOIER. 0L, DIUE. &
PR IS . (3) A REMITER . (4) &HE RBUSHET A LS. (5) &IME. B
TS RGME . A ZAE MBSAAERAS 2 1 78 70 IORY,  FF FLEESOE A A A vt & RS FAE BT
TINE . AR R TR R E S, AT TR — I B B R A R T S i (e
ZH4 S 2024-E789-01).
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HrANPEAN B WG 0  R TN PR K. 33— 238 5d ROC BHER M, DURA 52 & 00 PR 7 i R A s 5L . Uk
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3. SCIGZER

(1) RFFFRAANT 131 15 RS2 S AEE BTG TT HA i L 0 5 B3 . IX L B8 5 (R AR 8 R Ay
HBoh 62 %, H352%NuE, 64.8% A M. TEXLEE T, 458% A MRMEEE, 1M 54.2% 56 FF
ST £ 12 /NAREEY, B 27 FlEEGE 20.6%) B TBRIHEEE R . FEMEETRAERRE
T RERME B BUR N o HAMZEE A N 3 i 4K AT A4 (NT-proBNP) . 72 55 IWAE(LAD) BL A e % 55 114345
(LVERMF/ERE M S, HADTEAR AR WS 22 5 . WF A ANBERVELRIG PRAFAE . A=A 25 DL AGER 75 00 3 1)
SN 1 FR.

(2) K AFAEZE R I AT BINER Logistic [BIH3 4T, JEXHPHFAREERNEFHAZHER
Logistic [B1H53 47, 455H%E W LVEF. LAD LK NT-proBNP /& b Bl & - v I 8 5 AT S ok )5 B &
(AT fER Rl &, NT-proBNP (OR: 1.003, 1.001~1.004), LAD (OR: 1.095, 1.009~1.189), LVEF (OR: 0.947,
0.898~0.998)% 7 AT 45 it X (P < 0.05). &5RM1#% 2. % 3 fior.

(3) #H—51) ROC HhZE/r#riE7R: NT-proBNP. LVEF LLK LAD ] AUC 23514 0.765 (95% CI:
0.662~0.869). 0.674 (95% CI: 0.562~0.787). 0.706 (95% CI: 0.596~0.817), T =FEA K AUC N 0.834
(95% CI: 0.749~0.922), = KRG FAE /> BN 567.5 (RELSE 77.8%, FFRIE 72.1%) 59.5 (RIEE 66.7%,
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Table 1. General clinical characteristics, serological tests and results of echocardiographic parameters of the study population

F* 1. ARWKO—ARIGKSFE,. MEFREUARBEOESHLER

T H FE R H104 B1) HRA1L27 i) PH
B, n (%) 69 (66.3%) 16 (59.3%) 0.645
W, ¥ 62.1 (8.96) 61.4(7.02) 0.654
e, 1.00 [0.40; 4.00] 0.75 [0.21; 5.00] 0.626
e 0.003

FERMEGE, n (%) 55 (52.9%) 5 (18.5%)

Rt 8L, n (%) 49 (47.1%) 22 (81.5%)
LI, 0 (%) 36 (34.6%) 8 (29.6%) 0.795
IR, n (%) 16 (15.4%) 6 (22.2%) 0.396
%5, n (%) 25 (24.0%) 3(11.1%) 0.231
MRS, n (%) 35 (33.7%) 9 (33.3%) 1.000
W, n (%) 41 (39.4%) 13 (48.1%) 0.548
W4, mmhg 131 (17.7) 137 (15.0) 0.121
#75KE, mmhg 80.3 (14.1) 85.6 (8.90) 0.020
B, cm 164 (8.50) 164 (7.17) 0.870
fAE, kg 69.9 (12.9) 67.1 (14.5) 0.366
BMI, kg/m? 25.8 (3.60) 24.8 (4.38) 0.285

A ARG AT

hsCRP, n (%) 0.960

<0.8 40 (38.5%) 10 (37.0%)

0.8~10 46 (44.2%) 13 (48.1%)

>10 18 (17.3%) 4 (14.8%)
TBiL, pmol/L 11.6 [8.57; 15.3] 13.1[10.8; 17.6] 0.063
DBIL, pmol/L 3.70 [2.40; 4.70] 4.10 [2.80; 5.90] 0.181
IBil, pmol/L 7.90 [5.60; 10.9] 8.90 [7.05; 11.0] 0.085
ALB, g/L 38.5[36.2; 41.3] 40.0 [36.4; 41.9] 0.295
GLO, g/L 29.6 (5.21) 30.5 (5.57) 0.475
UREA, mmol/L 5.81[4.87;7.31] 5.98 [5.10; 7.70] 0.550
CREA, mmol/L 83.5 [70.0; 98.0] 81.0 [71.0; 109] 0.659
CysC, mg/L 1.02 [0.92; 1.19] 1.07 [0.89; 1.19] 0.651
CK, UL 87.5[65.0; 126] 83.0 [65.0; 122] 0.869
CK-MB, U/L 14.0[10.8; 18.0] 14.0 [12.0; 16.5] 0.528
NT-proBNP, pg/mL 324 [154; 656] 817 [574; 974] <0.001
D-Dimer, pg/L 91.5 [42.8; 201] 92.0 [59.0; 147] 0.776
HDL-C, mmol/L 1.08 [0.92; 1.22] 0.97 [0.70; 1.15] 0.075
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LDL-C, mmol/L 2.41[1.83; 3.04] 2.27[1.92; 2.74] 0.573
B = OB S
AD, mm 30.0 [28.0; 32.0] 30.0 [27.5; 32.0] 0.525
LAD, mm 40.4 (5.63) 44.4 (5.66) 0.002
LVEDD, mm 51.0 [48.0; 54.0] 51.0 [47.0; 55.0] 0.952
LVESD, mm 32.0[29.0; 37.2] 33.0 [30.0; 40.0] 0.469
LVPW, mm 11.0 [10.0; 12.0] 11.0 [10.0; 12.0] 0.720
RVD, mm 20.0 [19.0; 22.0] 21.0 [19.0; 22.0] 0.268
RVOT, mm 28.5[27.0; 30.0] 27.0 [26.0; 31.0] 0.255
LVEF, % 63.0 [56.0; 68.0] 56.0 [47.0; 64.5] 0.005
FS, % 36.0 [31.0; 40.0] 35.0 [29.5; 37.5] 0.214
EDV, mL 122 [108; 143] 126 [102; 149] 0.838

7E: hs-CRP= i C kM H, TBiL= MH41 %, DBIL= BE#HAE, IBil= #H4 %, ALB= A&EMA, GLO=
FREEH, UREA= JRZE, CREA= WLEF, CysC= il C, CK= WIIREEE, CK-MB= WLEREEFR T MB, NT-
proBNP = N 5 isi4A/k B 44, D-Dimer=D- %k, HDL-C = &% ZEE A NEERE, LDL-C = (K255 FH F g,
AD= EFkERE, LAD= A0 N1, LVEDD = £OLZFEFKAMER, LVESD= ALZEWAKPIESR, LVPW
= ELFEFERE, RVD= f.0ZEHRZ, RVOT= HO0FERMIEER, LVEF= LO0=ES Mm%, FS= 454,

EDV = #7ik R

Table 2. Univariate analysis of factors influencing postoperative recurrence

*® 2. REEATMERNBERRIN

B B SE Wald P OR 95% CI
NT-proBNP 0.003 0.001 12.927 0.000 1.003 1.001~1.004

LVEF —0.055 0.027 4.066 0.044 0.947 0.898~0.998

LAD 0.091 0.042 4.689 0.030 1.095 1.009~1.189

Table 3. Multifactorial analysis of factors influencing postoperative recurrence

3. REELZWEAZRNSERSH

A H B SE Wald P OR 95% CI
NT-proBNP 0.003 0.001 12.927 0.000 1.003 1.001~1.004

LVEF —0.055 0.027 4.066 0.044 0.947 0.898~0.998

LAD 0.091 0.042 4.689 0.030 1.095 1.009~1.189

e f= BIHARE, SE= AR, OR= WAL, 95% CI=95%8 {5 X[,

K 67.3%) 45.5 (REUE 48.1%, FrRFE 83.7%) VR4 1. % 4 Fiow.
(4) DeLong 5 &I & Fabr T ge 48 T A7 4845, 5 LVEF. LAD Mfillae 1 =55 B A5t
RN, 15 NT-proBNP [T §E 71 6B i 22 5, R4 5 Fios.

4. 7Hg
VR 9% 2% B 0375 b 25 0 4 K BT AR (N T-proBNP) . 72 02 55 AR (LAD) A1 A2 0 5 51 1L 4 B (LVEF) 5
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Figure 1. ROC curve for each indicator
1. &R0 ROC BhZXE
Table 4. Parameter values for AUC graphs
4. AUC Bk BB Hi{E
AR Auc 95% CI HE HURE RS
NT-proBNP 0.765 0.662~0.869 567.5 77.8% 72.1%
LVEF 0.674 0.562~0.787 59.5 66.7% 67.3%
LAD 0.706 0.596~0.817 455 48.1% 83.7%

A TeHR 0.834 0.749~0.922

Table 5. DeLong test analysis of difference in predictive ability of NT-proBNP, LVEF, and LAD with joint indicators
2 5. NT-proBNP. LVEF ALK LAD S5EX&$a4rTUNEE ) DeLong 42362 5 534

z P

I & 48 AR-NT-proBNP —1.634 0.102
& F6#5-LVEF -2.781 0.005
& TEFR-LAD —2.583 0.001

DB R FEYIRS, JRRS TR R bR 5 S B 5 D B KR &, R T i U & JF b5 B R

Ja R EEAETINE T, NimARE B 7 EE S H RS

BNP 1R — MG ERAR EY), 0 b B S O IR B AR A A h B 2% Ty . Zhang 558 A\ 94
AT 18 B EERT FEHEAT Meta 7387, RIS FELRIBNIR KT 55 b5 B S it 5 52 K 2 IRV RDVE AR DR BG4
R BRI ) i B2 BNP B NT-proBNP ZKCFH R, 3K — SR SCRF 1 MIANIIRAE 50 b 8= Hh )

TEEAERI9]. AWFFAIRER, NT-proBNP K-VTHa 5 5 B AR B EMG, X — KBS IA ki
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WL R — S 10]. KL, BNP £ AR N 38 BIEE, Bl BN W M BANER €, T L5 NT-proBNP
PP G TR, fERINTUE 7 R AR E . BAMLAFERA, BNP KFF &S
B R AR R SRS FE B DIAE DG, SRR R K I v R 51 RS 00 5 A 25 R [ 1] [Fltk, NT-proBNP Y
ST R o I D) R ) — THUER B AR, 3T S s BRI A I R

K v o AL EE AL 2 U s 15K, T SO0 B R AR BRI, R D B R A AN
[12]0 BERBIZE 5N T 0 s AR AR RS, S D B A AR DL R R A 1 O o AR BRBA S, G
FEAE i WAREE RIS, O s 4T iR I 2 s, AT 2E b5 B R RE[13] [14]. ABEFLE—HR W, by
WA RS Fr B R B VIS, SICHT IR F g R—20, I 75 P AR 2 Ax 22 Tl As 2 s 2 Fil B8] -5
Wi W R [15] [16] 7o Z 9 M43 00 R R 2R 50 Jiauii ok, EEidEE T, LVEF i TR
BRAE O ThEREM TR A= A B S8 OB IR T, KIELAE, R& RO AL 5
RYEAL[17], X IR B FEAMNRE RS 5] & O i F AR BRI 2O, SECO L S IIREMERS, T HiB 2
B P S5 B B BB ERR , BRI O D5 NS 2005 e 2 3 s B B R [ 18] LA, 1t 9245 HY NT-proBNP.
LVEF PL K LAD Tl j35 B 3 i % 538 AR 5 2R AITE 43 718 567.5 pg/ml. 59.5%FH 45.5 mm. Ding
NI T4 SR R LAD T50 o5 SR A30TH iR 5 2R BT Y 44.5 mm [19], 534F Zhang %5 A K
LAD > 44.17 mm #A J5 BUAR J5 2R fER BIE[20], FFRMSRE ML, EREENE, ZEi iy
Hh 59.5%0, RAEX—EARI0 S50, HARRIESHE L. FESEHRERET, B& 100N
iR TR —E R, MG T 5 B R B RS . PR, 3X —AE AT DAL s B R I — AN R R
PERIE, JUHRAEAEA AL 5 0L R

HJcs 4 NT-proBNP. LVEF fl LAD A& TR, R TR &2 & T ol fdi i LVEF 80
MAEH LAD, A1 5 Sl A NT-proBNP AHEL, FHFRKBLEZE M2 R SARkEE, 456 MG F MO IE4
M ERSHERE ST, W T S R G IS BR G 5 RA & TR Tillae . T XER R, ImRE
A= AT DA NIRRT TR RIFIBE U7 e mg . BT s RS R B, TR R E AR IR G E R,
INEE VA, HE AR E O E RN O IhRER E RIBUER T, KRR IR E R R .

ARUA T AL B BYE T, TREAFEE B, HELARR Iz . AT AR, AR
RE e A — LB E AR AR 2R, Bl B 2B 0L A HORE A LE LA AT oA (B A 7 X
X AT RE SR FL s A HER ME R R I o AR IR 5C LI Ik 3 A R 1T, X R R R 3R, LA
ARG I HERA RO A (S B . A TR B B /b, mTREAE N L1 Gu it A PRAFAE 7 T (14 B AT LE
— & W o ZEBE VAR it T e 28 T JCRER B B B K, S BON 5 BIUR 5 &R AR I AAAE — 58 25 o
AN TR U TR, BT AR R PR RS T HATIUG - O T SR HERA VRS R 2 SR R R { R
B, AR I B — 2D K SR IR

5. &g

AW FEEREKH, NT-proBNP. LAD Fl LVEF Jy )5 Bl F e 1L 835 S 30 v oA S5 52k A7 fe [
Rl I =FBCAE T, Bels S35 5 m b5 B A Tl Ao e it B 8 3 PRI AR N AN

B
R R BRI S, R O A KRBT R S RE IE
EE&ME

E X AR RSO H S 82360087).
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