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ClaREFHR O

AR R S TE by B A & T e DS IE Y
SRy AL 3 B R F B fit s 40 B

XN 7 ARRE SR, EEAG SRR B )
(ZHEHRXFE—WEBERCE NE, 40 230022)

WE BH AR RO B S (PeAF) B35 5 1 A0 IR (LVH) S 4 0 0SS 8, B 15 0 647 BUS 2087
Fik  WAWIRSW HIEZ LB ETT BRI IEE PeAF (235 949 4 (Hirh 49 LVH Sy 403 491 , I BEHLAY Jo il 2545 (665 i) ) Frs:
TESE (284 4] , 3 33 —JC Logistic [11 VT i & PeAF & 3 LVH (00 37 fE [ PR 2 AL #5128 P U A% 280 | 38 0 323k 3 T AR 4 1E
(ROC) i1 £k Ak i £& AP SR i 2 AR A AL A T PR RE . S8R e e i ok v iU (TN DR R (DM £ 200 ffd 4341 i
JZ-SD{H (RDW-SD) , B A ik 640 (BMI) 260 5342 (LAD) (Ze.0y 5 B34 (LVEF) 37 350 <7 /G R 26, 3F 45 ey AT
AT I 254 Fh 59 ROC T 28 F i AL (AUC) 24 0. 862 (95%CI - 0. 834 ~ 0. 890) , B IiE 4 H B9 AUC 7 0. 870(95%CI: 0. 829 ~
0.911), /R RIFAHUMALRE . 4518  PeAF ¥ 4 JF LVH AY I 7 G 1 [N E AL 45 % 1 \HTN . DM . RDW-SD . BMI.LAD ,
LVEF, 35T (W H HE ) F0 AR BT L0105 PeAF & 28 LVH B & ARE. TR, il ad COX a1 2047 & B 5 B4 JF LVH i3

TR BT 325

KR AFEEC DS ; 20 F LR FE RN E G SR K 5 LG A AN R 55 Cox [ 53

hESES R541.75
XEERERL A XEHS 1000 - 1492(2026)03 - 0552 - 10
doi: 10. 19405/j. cnki. issn1000 - 1492. 2026. 03. 023

70 % B JE (left ventricular hypertrophy, LVH)
ST Ak T A0 EE RE RN A0 YR, B
PR (R A 1 20 28 s M B i o I PR A 5
F& 1 LVH 38 5 50 JJE PR B 09 w5 KU AH G, I B
SR MAEFE T IO K o 2o ZBAE A0 iy
HELE , P HOAHRZ N, 7R 2L M0 5 B B (persistent
atrial fibrillation, Pe AF ) 555 A& F& JEFE H | o0 5 FLCs
E P 2N TR NG R O g Sl R R DB R
LVH 7] H 32 28 R R 2 — o PeAF B
LVH & 895 B S 15 i R 58 B0 . H BT 5
RN, 3 Ao # 2k A8 1] 58 5 F5 B (atrial fibrillation ,
AF) AR B 1 B HE 2 0 (U0 3 F R o0 2 47 A 385 I A
O R R AT A ) B AR DG, [ It T B 32 3] AF S
J3 4 HTN . DM | B D Be AN 4 %6 PR R VE FH Bt sh . 78
XS R ILFEAEHTR e — 2D 1O LAY E G A
Difgkfs s Bk, TR ABFSE AF 535 22 [R] 52 00 1)

2025 - 12 - 14 31k
FEWH  HR A RBHEIE ST H (475 :82371949)
(TS I I I 1 o 3 S A
W, L R, BT A R WA RS E-

mail : zhaoren@ahmu. edu. cn

AEH AL, X T WA N DA IR ST SR s B

AW B TERV] PeAF B35 5 JF LVH el
W SR, it 455 I R Z 50 Fgeit o b, i ik
F HL T A A 22 5, A S AR L 8 0 S TR LA
IR B S5 R 5 AR T A 5, AN TR XU
KV S8 SR AL B B i

1 MRS 7®

1.1 fRBIER ARIFFEHA 20224F 1 H—2023 4F
10 A 72 1% B8 Bt 1 2 Wil E e PeAF H AR 13>18
& (AR e 8 5 949 191 (ARl 2 5 & JF LVH, 43 5 LVH
20 403 1], 4F LVH 41 546 {71 ; 15 14 628 71l , Zc 14 321
] 5 AF- W5 75 [l Ry 23~89 % AR IR T EC 67 %) o H:
LR AILE IR 72 3 14 EL A7 9 A 5B (n=665 13 ) Fl1:
UEEE (n=284 5] ) o DN AFRUEN 456 2023 4F0 5 il
Sz W AR T ETE R PeAF 12 WTAR I B B
HEBRBRAE R - QO 0 L R85 5 HUAR BR D) g 5 iR
@) B A A S ;@) rhEE S M RH ZEPE R AR
H &) LR R A BRI A R (© B
R SORVI R . AR S LRERIRE S —
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B R Bre (e B2 DA 2x it (Y2 215 PJ 2024-13-76)
L2 #HiElE

L2.1 —f&GREZE R TR &
GEMCAE B 00— TRt A M AR | B AR
i 48 K0 (body mass index, BMI) | Bk FE 50 [ & 1L &
(hypertension, HTN ) MEPRIE (DM) JsifEZE (cerebral
infarction, CI) . & .0 %4 (coronary heart disease,
CHD) 810> 71 %4 (chronic heart failure, CHF) ] .
FH 25 52 [ B 32 A< BEL 7 551 i A5 5% 7k 3R % 4ok il 410 61 741
(angiotensin-converting enzyme inhibitor, ACEI)/IfL 4
Kok R I % & 45 5 I (angiotensin 11 receptor
blocker, ARB)/IfL A& % 5K 28 52 145 - fiki e ok 1 410+t 551
(angiotensin receptor-neprilysin inhibitor, ARNI)/4} -
2 b AL R 52 B 2 1 57 (sodium-glucose co-
transporter 2 inhibitor, SGLT-2) ],

1.2.2 BEHAF YCHEBEALE EIRERN
I YA 35 B8, 6445 < i 4 K (brain natriuretic pep-
tide, BNP) (i 5 ML i A=Ak, 2 3 K20 Hoh R 45
nEs g w NSRRGSR R d o et ) R N 1 e A
(neutrophil to lymphocyte ratio, NLR) | 5.4% 4l ifg - 5
2 I £ 1 AH & 5 H (monocyte to high density lipo-
protein cholesterol ratio, MHR) . JR g L i kb (urie
acid to creatinine ratio, UACR) .

1.2.3 24 5.3 3 B (transthoracic echocardiog-
raphy, TTE) . &% # %+ 3 | (transesophageal echo-
cardiography, TEE) f= & & B #2 & £ TTE 5 TEE
Ao A P e AF B0 O M R R R O TR EPLQ
7C W2 W RS 58 M. TTE i £ 38 0 >R 4 M B 5%
Fe U 2RI LA KU AR = D) T 225 340 3l J 1
s A& EAE & £ 0 B N 4% (left atrial diameter,
LAD) | 7 0> % &7 5K K W 9 42 (left ventricular end-
diastolic diameter, LVEDD) | & [8] [ J& Ji£ (interven-
tricular septum thickness, IVST) | /7.0 & J5 B J& &
(left ventriculaer posterior wall thickness, LVPWT) |
Ze 0 % 5 L 43 %X (left ventricular ejection fraction,
LVEF) | Z& &= BE FH % J& & (relative wall thickness,
RWT, RWT=2xLVPWT/ LVEDD) . AF i #.0» i [&]
(electrocardiogram, ECG) H £ I 4% i I & Jy 3% W0
T H QRSUEHEIG 2 ~ 34 (I il i, DA 2]
10 ~ 204> 95 g — 21, W04 DA £ 35 068 TS 45 I 10 3 L
PR T AR A AF I H s, BEPIL RS 3 20 £ 4 iR O
RIS ARG CI A RLAR AT 3 A ML AL AT (f i 4% Wi >
0. 1 mV), A AF (FHRIF<0. 1 mV) .

1.3 LVHAISET LVH W TTE 2 WibriEh : 220
‘%= Ji 5 18 40 (left ventricular mass index, LVMI) : 55
H>115 g/m’, e P>95 g/m’, B ZE B REIE R (left ven-
tricular wall thickness, LVWT)>12 mm. LVMIit%&
2N 3 LVMI (g/m?) = 22 0 % Jit i (left ventricular
mass, LVM )/ﬁiﬂéﬁfﬁ(body surface area, BSA) ; LVM
(g) =1.04x [ (LVEDD+IVST+LVPWT) *-LVEDD? ] x
0. 8+0. 6 (BN 154 em) ; BSA (m?)=0. 007 184x 5 &
Com)® ™ PRI (k) 40
1.4 WMANBEBITHEE PeAF B& AR, M4
o 17 e 2 N SR R 0 4 32 2 A T B A
B F AR (radiofrequency catheter ablation, RFCA ) il
YNBTT o A TR R X 58 U U i K B 5
AL WEHN BT O g B UK F HEA T RS Rl (4
DK B S AR IR AR | O g THAR A =
SRR LA ) o 58 UL A T ol ) S8 2 7 A [) 17
T 45 R W A A DA L i 2k 1 X ) BELRE 1 00 o TR Rl
J& HEAT 30 min (14 W0, PO 56 UE 2 A5 BH W 5 A 5 IE
it e Ik R 25 e 2 e T il BEL 9T )5 BATS SR B A AE
D) FH O e S R A A I SR, A T R
AR B8 E LM RFCA AR 34 H 5 B AR S 2 ] >
30 s 7B P s
1.5 ZREHEXSHE WRESHFEAR
O Il % 35 F (major adverse cardiovascular event,
MACE) (82450 7 83 i 25 b 2ok US| ™
HEMOARE LT BB REEMA S E K .
WS L T R A ST E T TAE , W98 76 &
FHBE1AA B3AH 6 A K124 A il R
BT, AT O E L s Bk A . BEVT
(], 7 A & A I A e R, ] e ek B U P T B R
BTN 5L AS 2 U, R R IC st R A Rt Bl
Vi [a] 2 14E
1.6 SEitAIE i SPSS 26. 0 F /R AR B
(R 4. 4. 2) PEAT B AL B, 5 G B AT 3
LR s PEAT R I 25 0040 3 i SRR F M
(Pys, Py FEAT A , 2H 18] F AL 53 50 R B ST AEAS o 4
% Mann-Whitney U BEFIHGS ; TG RER FH 2 )
A HCHEAT A A LR H o R o SR T ER
[H & f £ ] & € Logistic 181134347 i & H 1k <7 &
W PR 2R, I 1 T R R Ay 2 1) 4l ol S 80, ik ] 52
i & T 1E ## 1iE (receiver operating characteristic,
ROC) i1 £k '~ Ifii # (area under curve, AUC) | #% i i
28 YR 1 28 (decision curve analysis, DCA ) X 45 7
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fO DX o3 BE R HEE (I PRAR 45 P EAT SR IE . fi iR
FH Cox o 5] JRUBS: [B] A U PR 5 PeAF S8 S o K
5t PRI F AU AS 565, P<0. 05 R 25 54 Gt 2

2 #R
2.1 IGERBEXRBESHT AFFRILGA 1 166 i
FFEFRUE R B, o 949 1) 58 5 H B i Bl 15 0 3R

15 B 52 & 5 MACE 15 8., Hoar 217 68 7 1 B
Ja 3 H WKV, TR AW RS &4 2 K5 MACE,
KNG LT B WFFE LAIX 949 1] 5¢ 1%,
BT () S5 5 R A T R 4 e 0 72 3 BEAIL A3 S B UE
£2(665 1)) Kl 246 (284 1)) , £ 1 B45 T BE I

IRFEL BT RE . YIRAR N B e A B 8 a0 AR
DM HTN e Uy 18 1R 0 ) 5 3 | il A AE . BMIT
BNP.NLR. 21 40 J)fd 1 %% (ved blood cell, RBC) . Ifil 1.
5 1 (hemoglobin, HGB) | £ 4l ffy It %¥ (hematocrit,
HCT) .RDW-CV . RDW- SD. & I 2. % (total biliru-
bin, TBil) . E #2/IL£L % (direct bilirubin, DBil) | Ifil )R
Z & (blood urea nitrogen, BUN) \UACR ,eGFR %5 i
M. ¥ (fasting plasma glucose , FPG) | = Mk H i (tri-
glyceride, TG) .MHR .LP(a) .LAD .LVEF .C» H8, 8] £
A2 0 Hoafil A2 (left atrial appendage thrombus,
LAAT) B 32 PR BEL¥ 7 . ACEI/ARB/ARNI, 12 [#] /i 2
PREHA 7 \LVH 35700 B 22 5% (P>0. 05) . T
HAE SGLT-2 ZAAFH i 5_E A 225 (P<0. 05)

K1 ERFEBD [n(%) 325, M(Pyg, Po) ]
Tab. 1 Analysis of clinical data [n(%) ,%xs,M(P,,,P,;) ]

Factors Groups ZItly? value P value
Training set (n=665) Validation set(n=284)
Gender 0.03 0.933
Male 439 (66.0) 189 (66.5)
Female 226 (34.0) 95(33.5)
Age (years) 67.0(59.0,73.0) 67.0(57.8,72.0) -0.83 0. 405
History of DM 2.88 0. 107
No 523 (78.6) 209 (73.6)
Yes 142 (21.4) 75 (26.4)
History of HTN 0.01 1. 000
No 290 (43.6) 124 (43.7)
Yes 375 (56.4) 160 (56.3)
History of CI 0.73 0. 447
No 537 (80.8) 236 (83.1)
Yes 128 (19.2) 48 (16.9)
History of CHD 0.09 0. 834
No 551 (82.9) 233 (82.0)
Yes 114 (17. 1) 51(18.0)
History of CHF 0.77 0.421
No 380 (57.1) 171 (60.2)
Yes 285 (42.9) 113 (39.8)
BMI (kg/m* 24.9(22.7,27.5) 25.0(22.7,27.3) -0.75 0. 454
BNP (pg/mL) 401 (628) 393 (616) -0.03 0. 855
NLR 2.00(1.53,2.77) 2.09 (1.64,2.81) -1.13 0.259
RBC (x10'%/L) 4.49 (4.11,4.86) 4.56 (4.14,4.92) -0. 84 0.399
HGB (g/L) 138 (126,149) 140 (127,151) -0.61 0.543
HCT (%) 41.7(38.3,44.7) 42.1(38.3,45.3) -0.91 0. 360
RDW-CV (%) 13.2(12.5,13.7) 13.2(12.7,13.9) -1.22 0.223
RDW-SD (L) 44.5(42.3,47.3) 44.8 (42.3,47.4) -0.36 0.719
TBil (pmol/L) 16.8 (13.0,21.4) 15.9(12.3,21.4) -1.43 0. 154
DBil (pmol/L) 3.24(2.43,4.21) 3.10(2.20,4.19) -1.13 0.258
BUN (mmol/L) 6.03 (5.04,7.30) 6.12(4.97,7.74) -0.93 0.352
UACR 4.80 (4.01,5.74) 5.03 (4.14,5.78) -1.77 0.077
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F1(4)

Tab.1 (Continued)

Factors Groups ZItly? value P value
Training set (n=665) Validation set(n=284)

eGFR [mL/(min-1.73 m*) ] 91.0(78.0,100.0) 92.0(77.0,100.0) -0.26 0. 791
FPG (mmol/L) 5.27 (4.81,6.03) 5.29 (4.78,6.26) -0.82 0.414
TG (mmol/L) 1.20 (0.94,1.73) 1.26 (0.95,1.74) -0.52 0. 605
MHR 0.34 (0.27,0. 45) 0.35(0.26,0.45) -0.07 0.947
LP (a) (mg/L) 116 (58.0,233.0) 114 (57.1,236.0) -0.49 0. 623
LAD (cm) 4.65(4.32,5.01) 4.60 (4.28,5.01) -0.92 0.356
LVEF (%) 57.0(53.0,60.0) 57.0(54.0,61.0) -0.52 0. 601
Electrocardiogram f-wave pattern 0.01 0.978

Coarse wave pattern 281 (42.3) 121 (42.6)

Fine wave pattern 384 (57.7) 163 (57.4)
LAAT 2.51 0. 151

No 619 (93.1) 272 (95.8)

Yes 46 (6.92) 12 (4.23)

Clinical medication history

B-receptor blocker 0.27 0. 669

No 536 (80.6) 233 (82.0)

Yes 129 (19.4) 51 (18.0)
ACEI/ARB/ARNI 1.50 0. 249

No 426 (64.1) 170 (59.9)

Yes 239 (35.9) 114 (40. 1)
Aldosterone receptor blocker 0.63 0.484

No 555 (83.5) 231 (81.3)

Yes 110 (16.5) 53(18.7)
SGLT-2 inhibitor 4.78 0.039

No 609 (91.6) 247 (87.0)

Yes 56 (8.42) 37 (13.0)
LVH 0.65 0. 464

No 377 (56.7) 169 (59.5)

Yes 288 (43.3) 115 (40.5)

2.2 YIZEEANBR R E KL E X Logistic B3
AT YRR B R 2 Logistic [ 4347 Fi At
MR IR AT 25 R B R 2 51 (P<0. 001) AF#% (P<
0.001) . HTN (P<0.001) . DM (P<0.001) . BMI (P=
0.03) . BNP (P<0.001) . £I 41 Jifd 31 %% (P<0.001) .
HGB (P<0.001) . I 4ff Jifg bk %5 (P<0. 001) \RDW-CV
(P<0.001) . RDW-SD (P<0.001) . & JH 21 % (P=
0.005) . H # IH£1 & (P=0.001) ., BUN (P<0. 001) .
eGFR (P<0.001) . LAD (P<0.001) . LVEF (P<
0.001) > HL & £ 9% 5 (P=0. 06) 5 PeAF & &I
LVH A A6 (% 2) , HIGH i 32k v (45 22 B Tol
¥1>0. 1.7 28K VIF ¥9<10) . DL 28 44
AZHZ Logistic B1H 2317, LR A I LVH(EIF
=1, KA I=0) R HA G, 458 8x, M5 HTN,

DM .LAD.LVEF,BMI,RDW-SD J& PeAF & & & f
LVH W7 fa i K 3= (£ 2) .

2.3 FI&BEME T UI%%E 2 R G Logistic
[l U1 - B 5 0 1 1% 7 202400 7 e i R 24 e 471 2 ]
DAL, UL 1,

2.4 FNEZEREBHEIESTUNEETEDN  HIFAb
ToIN A Y R B L Al 2 ) T IR AR S IR R AR 1Y
ROC #h £ (&l 2A . 2B) , J AUC {8 43 5 4 0. 862
(95%CI: 0. 834 ~0.890) . 0.870 (95%CI: 0. 829 ~
0.911) , $2 7 P I ASE Y HLA b 1 X 43 BE o 2 il i
HEMZE (K13A .3B) , YIZRAE GG TR AR B M HE it 2 1Y
Hosmer-Lemeshow 5 5 »* {d 43 % & 6.287 (P=
0.615)F1 4. 856(P=0.773) , 2R G2 X, %
HH 21 24 PSR (7% o) AR 232 it 4 5 At e 22 [) 1
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F2 YEERREZMSFEE Logistic BIIADHT (M (P, P,) ]

Tab.2 Univariate and multivariate Logistic regression analysis of training set [V (P,,.P,;) ]

Univariate logistic regression analysis

Univariate logistic regression analysis

Factors
OR (95% CI ) P value OR (95% CI) P value
Gender
Male
Female 3.67 (2.78,4.88) <0. 001 3.30 (1.07, 7.80) <0. 001
Age (years) 1.03 (1.02,1.04) <0. 001
History of DM 4.60 (3.32,6.42) <0. 001 4.72 (2.94,6.42) <0. 001
History of HTN 2.23(1.71,2.92) <0. 001 1.78 (1.71,2.92) 0. 008
History of CI 1.10 (0.79,1.53) 0.582
History of CHD 1.91 (1.37,2.69) <0. 001
History of CHF 3.54 (2.70,4.65) <0. 001
BMI (kg/m*’ 0.96 (0.93,1.00) 0.030 0.92 (0.87,0.97) 0.002
BNP (pg/mL) 1.00 (1.00,1.00) <0. 001
NLR 1.02 (0.95,1.09) 0. 566
RBC (x10"/L) 0.65 (0.52,0.81) <0. 001
HGB (g/L) 0.98 (0.97,0.99) <0. 001
HCT (%) 0.95 (0.93,0.98) <0. 001
RDW-CV (%) 1.46 (1.30,1.65) <0. 001
RDW-SD (L) 1.08 (1.05,1.12) <0. 001 1.01 (1.05,1.10) 0. 029
TBil (pmol/L) 1.02 (1.01,1.04) 0. 005
DBil (pmol/L) 1.14 (1.06,1.23) 0.001
BUN (mmol/L) 1.13 (1.07,1.20) <0. 001
UACR 0.99 (0.90,1.08) 0.747
eGFR [mL/ (min+1.73 m?) | 0.98 (0.98,0.99) <0. 001
FPG (mmol/L) 0.98 (0.91,1.05) 0.516
TG (mmol/L) 0.91 (0.77,1.08) 0.263
MHR 1.01 (0.82,1.26) 0. 900
LP (a) (mg/L) 1.00 (1.00,1.00) 0.249
LAD (em) 3.52 (2.66,4.66) <0. 001 3.75(2.38,5.90) <0. 001
LVEF (%) 0.89 (0.87,0.90) <0. 001 0.89 (0.86,0.92) <0. 001
AF of fine wave pattern 1.44 (1.11,1.88) 0. 006
LAAT 1.60 (0.94,2.75) 0. 085
B receptor blocker 1.20 (0.86,1.66) 0.274
ACEI/ARB/ARNI 1.06 (0.81,1.38) 0. 674
Aldosterone receptor blocker 1.09 (0.77,1.53) 0. 628
SGLT-2 inhibitor 1.50 (0.98,2.32) 0. 063

BA B —0r . DCA BZE (K14A .4B) iR, G
WIRTEIGAELR BRI UEE P, L R A REIE B i b
Tl PeAF 45 JF LVH B RUS: , HA B A4 I 45
2.5 WESWH

2.5.1 Cox®)aAp##m RFCA KJg B Z 49 e B
F AW R L FR Cox [ 43 B AL LR 4G
BB ah B R AR (LAD 4 AF . RDW-CV .
RDW-SD. HGB. HCT. I L fif (serum creatinine,
CRE) \JRFR (uric acid, UA) % 245 | 2 R4 5001
22 L (P<0.05) , HJCH i L2 M (45 22 % Tol 34>

0. 1.7 Z WK F VIF #<10) . #F— L H K Cox
] U5 43 B 4 i AR 24 I RS, R LAD 3 ORI
9 3 AL AF S RFAC R J5 & & 1 2k 57 fa K
F(F3).

2.5.2 Cox® A5 & % MACE F4a5 £ W %
Y AR H 3 B 2 Cox 101V 20 A R AL ZR MG 563
Mr &t B s L 4F % BNP L LAD 41 I B AF | LVEF,
LVH .RFCA 22 5 A Guit2# 5 L (P<0.05), HTCW
LR P (2 Tol ¥9>0. 1.5 22 B K IR 7 VIF ¥<
10) . #E—# 2 28 Cox 8] U743 B I 45 i) H A IR 22
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Points
Gender
History of DM

History of HTN

BMI (kg/m’)
RDW-SD
LAD (cm)
LVEF (%)
Total points

Probability of LVH

0030 0 0.80 0.90

1 JESRREME PeAF BE G LVH KRS L& E
Fig. 1 Nomogram for the risk of LVH in patients with non-valvular PeAF

A
1ol
0.8 |
g 0.6 0.434 (0.809,0.756)
L 04|
AUC:0.862
02 L (95%CT: 0.834-0.890)
0 i 1 1 1 1 1 1
1.0 0.8 0.6 0.4 0.2 0

1-Specificity

B
1.0 |

0.8 -

e
(o)}
T

0.456 (0.805,0.800)

Sensitivity

N
i
T

02 AUC:0.870
’ (95%CI: 0.829-0.911)

0-| 1 1 1 1 1

1.0 0.8 0.6 0.4 0.2 0
1-Specificity

B2 IZE(A)FIIESE (B) AR 1E ROC # 2k
Fig. 2 Time-dependent ROC curves of training set (A)and validation set (B)

K25, B K LAD Bk 40)% % AF . LVEF [%
i \LVH J& MACE F {4/ 3k 57 /5 5 [ 2, 1 RFCA J&
MACE FR AP ER 2 (£ 4) .

AFJEIG IR b DL P B R 22—, 2
TRy v ] T A SR PR P R i R [ A, 4%
Gy T B i A A8 JE S kR 2E 0 v A
I RE B AT 5 FE R 1 15 A5 IF & , ' H g R AR

TERRD S PeAF i & /E LVH AT 2 1 T PeAF
T E MR TR 0= e S AT Ik T e Y
S VAR LT R4 B A TR S o T Pe AT (1 5
HA I LVH 2 5 8UR % 5 SE R HNR T BOCR 22 1
— R AR A . RIL, R BI A R B PeAF
BEW A LVH fER N £ BA fEEE L fEA
FEH, Z I &K Logistic [11 1 43 M7 45 B £ W, L&k |
HTN.DM.LAD.LVEF.BMI.RDW-SD /& PeAF 4 Jf
LVH M EH 2GR R o JE R PeAF fE B IF
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B
1.0 |
¥ =4.856, P=0.773
0.8 |
2061
2
» 04 |
02+ L Prediction curve
—— Prediction bias correction
--- Standard curve
0 C 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0

Nomogram prediction probability Average error =0.006

B3 Iz (A) 5RIEE (B) R

Fig.3 Calibration curves of training set (A) and validation set (B)

A
1.0F
22=6.287, P=0.615
0.8F
206f
2
N2 04F
02r Prediction curve
— Prediction bias correction
--- Standard curve
0 C 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0
Nomogram prediction probability Average error =0.006
A
1.0 ..
— Prediction model
—All
0.8+ —None
S 0.6F
=
Q
£
2 04}
02}F
0 L
0 0.2 0.4 0.6 0.8 1.0
High risk threshold

B

1.0
— Prediction model
—All
0.8} —None
0.6
=
(5]
£
2 04F
02F
0 L
0 0.2 0.4 0.6 0.8 1.0
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Fig. 4 Decision curves of training set (A) and validation set (B)
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Tab.3 Cox regression analysis of the risk factors influencing the recurrence after RFCA surgery

Variables Univariate Multivariate
Z value P value HR (95%CI) Z value P value HR (95%CI)

Age 2.85 0. 004 1.02 (1.01-1.04) 0.21 0. 831 1.00 (0.98-1.03)
RBC -3.48 <0. 001 0. 68 (0.54-0. 84) -0.22 0. 824 0.93 (0.49-1.76)
HGB -3.72 <0. 001 0.99 (0.98-0.99) -0.03 0. 980 1.00 (0.98-1.02)
HCT -3.66 <0. 001 0.96 (0. 94-0.98) -1.44 0. 149 0.98 (0.95-1.01)
RDW CV 2.36 0.018 1.12 (1.02-1.23) 0.24 0. 808 1.03 (0. 82-1.29)
RDW SD 2.71 0. 007 1.04 (1.01-1. 06) 0.53 0.597 1.02 (0.96-1.08)
CRE -2.10 0. 036 0.99 (0.98-0.99) -0.58 0.561 1.00 (0.99-1.01)
UA -2.29 0.022 0.99 (0.99-0.99) -1.16 0.247 1.00 (1.00-1.00)
LAD 5.59 <0. 001 2.10 (1. 62-2.72) 4.19 <0. 001 2.14 (1.50-3.05)
Gender

Female 1. 00 (Reference) 1. 00 (Reference)

Male -2.57 0.010 0.70 (0.53-0.92) -0.71 0. 475 0.84 (0.52-1.36)
LVH

No 1. 00 (Reference) 1. 00 (Reference)

Yes 2. 66 0. 008 1.43 (1.10-1.87) -0.05 0.958 0.99 (0.65-1.51)
f-wave pattern

Coarse wave pattern 1. 00 (Reference) 1. 00 (Reference)

Fine wave pattern 6.34 <0. 001 2.66 (1.97-3.60) 5.09 <0.001 2.44 (1.73-3.44)

*4 CoxEPAHMEALEMACESHHIBRES

Tab.4 Cox regression analysis of risk factors for the occurrence of MACE events

Factore Univariate Multivariate
7 value P value HR (95%CI) 7 value P value HR (95%CI)

Age 4.14 <0. 001 1.03 (1.02-1.05) 2.97 0.003 1.03 (1.01-1.04)
BNP 3.70 <0. 001 1.01 (1.01-1.01) 1. 11 0. 266 1.00 (1.00-1.00)
LAD 5.49 <0. 001 1.08 (1.05-1.11) 4.06 <. 001 1.07 (1.03-1.10)
LVEF -5.56 <0. 001 0.96 (0.95-0.98) -3.28 0. 001 0.97 (0.96-0.99)
LVH

No 1. 00 (Reference) 1. 00 (Reference)

Yes 4. 65 <0. 001 1.87 (1.44-2.44) 2.06 0. 040 1.40 (1.02-1.92)
f-wave pattern

Coarse wave pattern 1. 00 (Reference) 1. 00 (Reference)

Fine wave pattern 4.51 <0. 001 1.95 (1.46-2.61) 3.27 0. 001 1.72 (1.24-2.39)
RFCA

No 1. 00 (Reference) 1. 00 (Reference)

Yes -5.68 <0. 001 0.45 (0.34-0.59) -2.67 0. 008 0. 64 (0. 46-0. 89)
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Analysis of risk factors in patients with nonvalvular persistent atrial

fibrillation complicated with ventricular hypertrophy and construction

and validation of prediction model
Liu Fang, Zheng Peiyang, Wang Huimin, Li Danni, Liang Ao, Zhao Ren

(Department of Cardiology , The First Affiliated Hospital of Anhui Medical University , Hefei

Objective

230022)

To construct a nomogram prediction model for non-valvular persistent atrial fibrillation

(PeAF) patients with left ventricular hypertrophy (LVH) , followed by prognostic analysis through follow-up. .

Methods

This study retrospectively enrolled 949 patients with newly diagnosed and hospitalized non-valvular

PeAF. Among them, 403 patients presented with LVH. The cohort was randomly stratified into a training set (n=

665) and a validation set (n=284). Univariate and multivariate Logistic regression analyses were employed to iden-

tify independent risk factors for PeAF complicated by LVH. A nomogram prediction model was subsequently con-
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structed and evaluated for discriminative ability, calibration, and clinical utility using receiver operating character-
istic (ROC) curve analysis, calibration plots, and decision curve analysis (DCA). Results Seven independent
risk factors were ultimately identified and included in the prediction model: female sex, hypertension, diabetes,
red blood cell distribution width-SD (RDW-SD) , body mass index (BMI) , left atrial diameter (LAD), and left
ventricular ejection fraction (LVEF). The area under the ROC curve (AUC) in the training set was 0. 862 (95%
CI: 0. 834-0.890), and in the validation set, it was 0. 870 (95% CI: 0. 829-0.911), demonstrating excellent pre-
dictive performance. Conclusion Independent risk factors for LVH in PeAF patients include female, hyperten-
sion, diabetes, RDW-SD, BMI, LAD, and LVEF. The prediction model built based on this can help early identi-
fication of PeAF patients with high risk of LVH. At the same time, the incidence of major adverse cardiovascular
events (MACE) is higher in PeAF patients with LVH. Patients with atrial fibrillation combined with LVH may ben-
efit from catheter ablation.

Key words persistent atrial fibrillation; left ventricular hypertrophy; risk factor; nomogram; major adverse car-
diovascular events; recrudesce; Cox regression analysis
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Preparation and hydrolytic activity analysis of dual-catalytic-triad PETase
Su Qiudong', Yao Xining®, Qiu Feng', Wang Feng', Zhang Shuang', Xu Ke', Bi Shengli', Wang Yanhai'
(" NHC Key Laboratory of Medical Virology and Viral Diseases , National Institute for Viral Disease Control and
Prevention, China CDC, Beijing 102206 * Beijing Beier Bioengineering Co. Lid. , Beijing 102612)

Abstract Objective To prepare a recombinant PETase with a dual-catalytic-triad and to evaluate its efficiency
in the biodegradation of polyethylene terephthalate (PET). Methods Based on the crystal structure of wild-type
PETase, point mutations (T88H/L117D) were introduced via site-directed mutagenesis. The recombinant protein
was prepared using prokaryotic expression and chromatography purification techniques. The enzymatic hydrolysis
of the mutant PETase was assessed by relatively quantifying the products mono (2-hydroxyethyl) terephthalate
(MHET) and terephthalic acid (TPA). Results Both wild-type and mutant PETases accumulated as inclusion
bodies, accounting for approximately 20% of the total bacterial protein. After solubilization in urea, the proteins
were eluted at 300 mmol/L, imidazole during affinity chromatography purification, with concentrations of 1. 824 and
1. 833 mg/mL and purities of 83.11% and 84.32%, respectively. Subsequent anion-exchange chromatography
yielded highly pure enzymes in the 200 mmol/L. NaCl fraction: 2. 776 mg/mL (96. 86% purity) for the wild type
and 1. 967 mg/mL (95. 13% purity) for the mutant. Following refolding, the final concentrations were 0. 484 mg/
mL for the wild type and 0. 991 mg/mL for the mutant. Hydrolysis assays revealed that the mutant released MHET
and TPA at (237.67+17.00)% and (197.33+12.01)% of the wild-type levels, respectively. Conclusion The
T88H/L117D dual-catalytic-triad PETase is successfully prepared and it significantly enhanced PET-degrading ac-
tivity, thus, it's a promising biocatalyst for PET bioremediation.

Key words polyethylene terephthalate; hydrolase; dual catalytic triad; site-directed mutagenesis; recombinant
protein; biodegradation
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