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=

Hi: 247 B SHH AR 267 X0 5 B3l (Artrial fibrillation, AF)& 35 Il 7 B AR B AL A
Z% (Heart failure with preserved ejection fraction, HFpEF) B.& G RT3 . AR BEIGIT 5 RETH]
ERME—ERISE., FiE: BB 201841 H~202056 A £ 5 K%M R ERiE Bt AIAF-HFpEF /&
#, B339 BIEAFRNEE. Lspss26.031F1:115 7154 ILAC (Propensity score matching, PSM),
BRAHE1924 B, MIERIT HRAA RS S E S HVER (Radiofrequency catheter ablation, RFCA)
4H(n = 96)HZ5HIE YT (Drug treatment, DT)4H (n = 96). RFCARF fii#: ik k% = (Pulmonary vein isola-
tion, PVI). RIEHERL. ZiWiaTT A QEINHMEILIE/R. WRE/R. R, #sEE, FRERE
BROE <110/ HER Bir. BEHNE30NH, FEASFHHNE L J1ZEH (heart failure, HF)
BERAER, WERIFAPH B H R R ITBEF L HT 44 (N-terminal prohormone of brain natriuretic
peptide, NT-proBNP). 7£ 5 %% (Left atrial diameter, LAD). 7.0 557 Il 7% (Left ventricular ejec-
tion fraction, LVEF). 7 = F &% (Left ventricular mass index, LVMI). 7 OEAF5K-F I R
BRAEE /4K BB RWIAIEETEE (E/e). AL 0 FT2(New York heart association, NYHA) .0 Tfy
R H. 4FR: RFCAHFIIHITT 1.1 + 0.3KERMFAR, THEELEREERENTS (78.1%)46, 5
DTAS55 (57.3%)H ., ZRFLHITERL(P < 0.05). FELSHRALFEAERR, RFCAUBDTHEE
F&{K(HR 0.25, 95% CI: 0.1~0.62; P = 0.009). RACAY5¥T)SLVEF/LVMI. E/e’. NT-proBNPHEEITRI
BE, ZRFATERIL(P < 0.05); HITENYHAZHL (1, 2)BRITRIFER, ZRFRTERI(P <
0.05). DTAGIT/ENYHAZ 243 (1, 2)BIRITRIEIN, ZERAHI¥EB U (P <0.05). 4: FEFNH
B 5250767 AF-HFpEF B E M S HAHEL, SE S IUERITT DURREE ORAER R, #R O 13FERIF
BB LIRE
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Abstract

Purpose: To analyze and compare the clinical efficacy of radiofrequency catheter ablation and drug
therapy in patients with atrial fibrillation (AF) combined with preserved ejection fraction (HFpEF), to
provide a certain reference for the formulation of clinical treatment program. Method: Retrospective
analysis. A total of 339 patients with AF-HFpEF who were hospitalized in the Affiliated Hospital of
Qingdao University from January 2018 to June 2020 were retrospectively analyzed as the study pop-
ulation. A total of 192 patients were treated for Radiofrequency catheter ablation using spss26.0, a lot
score matching (PSM). According to the different treatment regimens, they were divided into RFCA
group (n = 96) and Drug treatment group (DT) (n = 96). RFCA uses Pulmonary vein isolation (PVI) and
linear ablation. Medication included metoprolol succinate, Bisoprolol, amiodarone, digoxin, etc., to
achieve the resting heart rate < 110 beats/min control target. At 30 months of follow-up, the primary
endpoint event was the incidence of hospitalization due to heart failure (HF). The observation index-
es were N-terminal prohormone brain natriuretic peptide (NT-proBNP), Left atrial diameter (LAD),
Left ventricular ejection fraction (LVEF), Left ventricular mass index (LVMI), maximum left ventricu-
lar mitral flow velocity in early diastolic period/Peak mitral ring velocity in early diastolic period
(E/€e’), and New York heart association (NYHA) cardiac function grading. Results: In the RFCA group,
1.1 + 0.3 ablation procedures were performed on average, and the recurrence rate of atrial arrhyth-
mia-free patients was 75 (78.1%), compared with 55 (57.3%) in the DT group, the difference was sta-
tistically significant (P < 0.05). Hospitalization for heart failure in the primary endpoint was signifi-
cantly lower in the RFCA group than in the DT group (HR 0.25; 95% CI: 0.1~0.62; P = 0.009). After
RACA treatment, LVEF/LVM]I, E/e’, NT-proBNP were improved, and the difference was statistically
significant (P < 0.05). NYHA grade 1 (1, 2) was lower after treatment than before, and the difference
was statistically significant (P < 0.05). NYHA grade 3 (1, 2) was higher in DT group after treatment
than before treatment, and the difference was statistically significant (P < 0.05). Conclusion: Radio-
frequency catheter ablation can reduce hospitalization for heart failure, reduce symptoms of heart
failure, and improve cardiac function compared with drug therapy for AF-HFpEF patients with atrial
fibrillation.
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b i feeH LDV R R, R0 3%, BHEANLEARMIE. 0 J3E% . RS . O

IERET R R RS B0 1 e S I R B R T i, 2 S BURE B AERT, BRI RIBET:
H[1]o BEAAERN BN, o0 73 vl 1 £ 03 28 T R 2t IEE I T B I [2] o FEFTA A0 T 3205 1
HH, HFpEF (5.0 773 i (Heart failure, HF) 2L I, FFDARRAEIE N 19638 B #54E ETH[3]. oA =4 A
7 P £ 66 R 3 s ML W PR B O IR 45, HFpER AT AR &5 S A7 I T B IR ER[4] [5], <> 38
AR BT )L o XRIBE T 38 [6]. HFPEF 172 AT TR DD RES2 0L, 7o E M T, Zo.0 55 (Left atrial, LA)
JE 1R S AREANBE R ) b5y, O AT A ARG AIY R, AT 5 KA AF [7]e RZIMR, AF R i i
O GO T BB R LA R AN FI AN B 0 58 R 51 e A0 Oy S WSO J198055 B0 O 5 T e B s RO HE I
W8] A SO, PIHGE LR RE MRS, BEOER, $E AR E9] [10]. BFE R
FiAE N AR 22 B0 25 1 2590 (Antiarrhythmic drugs, AADs)#E LZEFR O 58 g U SEE O, T RE S S00
R, HEITRINAE R[], BT EEEd 5 O3 BEA R 0O M FARBEI A IR, (058
HIEEGTT AT . SRR r 4 3 B AH R (Radiofrequency catheter ablation, RFCA)E MR YT
FEIFEA[12], WEEMERT 78 R I RFCA Pk & SEME 0 (Sinus rhythm, SR) AT DA 5 1 2 B 00 3
(Left ventricular ejection fraction, HFrEF) &5 /r = Dhfg 0 IR [13]. AATAC F1 CASTLE-AF il 24
FB, ff AF-HFrEF A#f, RFCA tb ADDs HUf#5 i) AF B3 SR, AT s A2 = 5 i 4> B (LVEF). %
IAETE[14] [15]. HHT- HFpEF M1 HFrEF 4535 AN A (i B A 3L, AHER S HFEF 3%, AF-HFpEF &
FOFAERT JETRIG LT 5 [16]. B THr @, HukR 7 Hustz 4b &G # I iaT7 77 EH0E
SEAT DAk 3% AF-HFpEF (K BATI S [1]. B T4 % HFpEF 697 I IE EE S 0E 3R ] Bk, Va7 5 SRATAEAE 4+,
H AT BIETT 8t B AL G5 O IR REtR, VR IT 0 MU SRR SR EFaRS R F . N4 AF-HFpEF
WA SR A T BOB EJE I . A B FUIE I 38 SE R H T8 9T AF-HFpEF 2 %4 1[17]. IRk,
1E— /N Fe b R B, I SiE T RFCA B8 AADs fE4EH: AF-HFpEF i3 SR, HJI0i#E /2.0 5 By Jr
B A O ML A0 TR0 3 A B 6 [18] [19] - {HBR/D LLEE RFCA FIZGWIRTT AF X AF-HFpEF &35 I IR YT 3%
MR ST, AWTFT B E A HFpEF & JF AF 5252 RFCA FIZMIaTT IMIEIRSE 3

2. #RERE
2.1 —fE&#EE

211 RFR

HEHY 2018 4 1 H~2020 4F 6 H T 8 K% & = e O N BHME B VA TT 1 )55 A 56 1 3 B OR B B0 7)
R A 339 7, b Bt 191 (56.3%) 44, Lot 148 (43.7%) 4, “FIJAERS 69 (62, 76). i %ik& B
ZEMERIET, AU G RBE AR A 220K,

2.1.2. ANER)

1) 754 (2018 GErh O 11 5EM 5IRITTREE) M (O SIEERAE [ OR14325) $ Y HFpEF 2 Wibnite
BA O S EEAEIRFAAE, LVEF >50%; Mg ALODARRIEYE, &L FEb—40 A= EE/E,
BT R, @ &FikIIAEA4S: K B RAARIKATA(NT-proBNP) > 125 ng/L 5 B 444 R ik > 35 ng/L;
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2) R AL O (NYHA) S S05E %N N1~V 3

3) 24 /NI EhAs O HL B ECE FLG L B R A2 W AF

4) FrR A CHA2DS2-VASe P (B =2 4y, et >3 7);
5) FHOCIG IR BTk e 5

2.1.3. HiptREE
1) F# >85 ZEFIS <18 %
2) PR OB (U R AR O ) 3 i B O YR PEAR BT ) s
3) SEHIMATIRIRET AR
4) ST ;
5) NZHHTCAT S — K AF s
6) S MO I B o Bl 3ol T P R 4 T
7) 7 P A R U v
8) IMBLENT;
9) /iR > 55 mm;
10) HURIRThEE U
22. ARAZ*

221 MRAE

[ Y B 2018 4F 1 H~2020 4F 6 H T1ETH & K% 8 R BB i 7 1A O AER(NYHAL-TV) )
AF B35 339 9, ICSRBF AN GRS . PRSI ARTARE(BMI) MR SR R s L FERREERE, 21 (o
JTpR Sy bR B MR R PRZEKEE), LIS EFEbR(EHE NT-peoBNP. MUULEF. JREZ. o JH A RE
Hh = e R AR B RH [ R A5 JER S 0 L B R A

2.2.2. RETEBMFRSGZE

HRLATAITE BT AR E A Ol EHER S O R . B BCFEMY, 580U AR A X Rk,
T, RN R Ik, B OF 8, WTHHCE IRk SE a2 e RE Ik 52, S5 8.5 FSwartz #5di A |-
Pt i. o I Rl 2 s A 1) B IR0 5 7 1 28 s DB o oK Swartz $MI%EAEA 05, BB BRI B S
BAEE 0. M Swartz B5THSIKE RS, 1F Carto REHIARS FENL A AL, RSl G, Bk S
BT ZEN 100 iukg. FESEIEFEAAE 0.5 h BRI 1 iS4k 4 Ik i s (7] (Activated clotting time, ACT). FER M
B Vi e SR g i KB 25 (Pulmonary vein isolation, PVI). 24X i fikizs 31 X0 e B Bg By, T8 b2 ah i .
XF PV JE AR RS R SRR O 1) B 54T B R F) 25 S (Direct current cardioversion, DCC). #F&21E 5 Bilf)
THRLHEHEA PVI + 20 RAREE A AR R R LR Ao 2490 R W S 100 e FL B B i, T AR, TR
BFWERE2 T DCCo T BE IR BIHRZ i, RRAEFRFARIFRAE, tOaIEZE, X Eike ZEH 1.

2.2.3. REEERIGKBET

JITA BB B2 T AR RO ZEIR T, BEVTHRIT A6 € SONIER B 1B R K . RFCA 41855 7373
f£1AAL 3PMAM6 MHUKLUESE 6 MHZHE-IRIMIZEE, GFFIRARIT . OB 24 N EhZEG
HER A, OAEEAR A .. DT AREUCRIEMUIZE 12 MH TSV 7 Bhl ORI 2 ass@smmg s
FLIBIR S LERISIRAAEBE) o S TR 2GR T O R 25D CAE (R . DoRiklE) . EE RO IE(ERE
s RAE T BE VT A5 A . WRLG R 3 N E SO AL 3 AR A Be 4 ROT a6 5, 2 A e
JE R f O, R4 TRV PEB R EMSTRRIRYT . OZ LIRS 55 03l 18 (Atrial tachycardia, AT)
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R AL 5 . 3 5 A SR AR AT o HEL T SR B A D P R 3 M Bl 25 LT R B 30 s B AR
G5 dhal(atrial flutter, AFL). AT & SUNER[20]. FIARYE o Im RVl AR I 4e T 58 — U A Rt

2.24. BELBERORERITM

FrE g T b e O I AR A, MO BE A IR A S A L B(LVEF) . 72 5542 (LAD). /&
L5 £F 5K K A 4% (Left ventricular End Diastolic Diameter, LVEDD). %77k & % [6] [ (Inter Ventricular Septum,
IVS)JE [ A 0% i BE (Left Ventricular Posterior Wall, LVPW)JE R, #4254 0 = i & (Left Ven-
tricular Mass, LVM) = 0.8 x 1.04 x [(IVS + LVEDD + LVPW)3-LVEDD3] + 0.6 g, /% Fi Ef&E(LVMI) =
LVM/BSA. SE46 = K 4 JE A E NT-proBNP 7K°F, 7 & RV s E MR TR A 71 #2ft. R
FH ik i 22 0 8l e 7 000 8 S T 7k S S0 L 7 e T () R AR 7 ok L 118 B e () I R & 3
AN OE BTG . THHERAS Ele’s HcdlE NYHA 23 2 iFfil 3 O FEREIR

225, GtEREE

K] IBM SPSS Statistics26.0 it # A T it 5504, {1 Graphpad Prism 9 K {H#HAT1EE . 76
IEBDA TR TR S AruE 2 (X £5) 8w, A ELECSR MO AEAR t K5, 1677005 R R FE
AR AFEESSARTFREERL M(QLQ3)E R, JRITHIE KB FEA Wilcoxon 775 AL
%, IR ELECR FAMOTAEA Wilcoxon FF S RAIKEK:; THEREILLE 2R ER, HEBCRA M. K
Kaplan-Meier 477 i 2k 2 38 30 AN H & i BAVAAE#R, JFLL Log Rank i PIAA LGt =
X, P<0.05 AZERH GRS, FHME 0.02 347 101 17013 43 UL ECTF-i SE 28 BORH TR 22 K 2

3. &R
3.1 FAELAERELE

PHZL )15 73 DL RCHT A AR AR TR (AR EEES . 0], BMIL JEREZON . SCIeEMa . O IIRedRin A
LB ZHOT L, B2 2GR T SRS (Y B E W AR RS SR, CHA2DS2 1173 S, i NT-proBNP 7K 5
R AR AL R R v, A UL S, S EER LS AR (P > 0.05), FEILE 1.

Table 1. Comparison of clinical baseline data before and after propensity score matching between the two groups
= 1. PRBEINEE S LR AIEIRREZ BRI

5 1 ) 45 43 DT IR i o 1) 43 73 VLS 5
DT 4l(n=212) RFCA 4l(n=127) DT 4(n = 96) RFCA 41(n = 96)

Fh 1%, M(QLQ3)] 71 (65, 77) 66 (60~72)  <0.001 67.5 (61~74) 67 (61~73.75)  0.916
L [H1(%) ] 98 (45.6) 50 (39.4) 0.263 47 (49) 38 (39.6) 0.191
BMI (kg/m?) 25.6 + 3.56 25314293  0.438 25237 25344292  0.78
CHA2DS2 ¥4y 5 (4, 6) 4(3,5) <0.001 5 (3, 6) 4(3,5) 0.005
NYHA 43 2% 2 (2~3) 2 (2~3) 0.067 2(2,3) 2(2,3) 0.187
R MER B [1(%) ] 64 (29.8) 31 (24.4) 0.285 26 (27.1) 28 (29.2) 0.748
W [451(%) 49 (22.8) 32 (25.2) 0.613 21 (21.9) 22 (22.9) 0.863

Pl [41(%)] 32 (14.9) 22 (17.3) 0.550 12 (12.5) 12 (12.5) 1

HHE [1(%) 1

e I 169 (78.1) 99 (78) 0.888 78 (81.3) 76 (79.2) 0.717
R 82 (38.1) 38 (29.9) 0.124 36 (37.5) 34 (35.4) 0.764
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Continued
Ry it 157 (73) 70 (55.1) 0.01 65 (67.7) 59 (61.5) 0.365
O YUEEBE 13 (6) 2 (1.6) 0.051 2(2.1) 2(2.1) 1
Ji A BE 69 (32.1) 22 (17.3) 0.003 14 (14.6) 18 (18.8) 0.439
Mg 4 68 (31.6) 33 (26) 0.269 27 (28.1) 28 (29.2) 0.873
=il 29 (13.5) 9(7.1) 0.069 3(3.1) 8(8.3) 0.12
it 2y fik v 47 (21.9) 29 (22.8) 0.427 21 (21.9) 20 (20.8) 0.86
S R AT
NT-proBNP (pg/ml)  784.9 (424.8, 1493) 590.2 (331.9, 1089) 0.006 631.4 (321.2, 1239) 668.9 (393.1, 1192.5) 0.95
UA (umol/L) 350 (294, 410) 331 (273,398.95) 0.123 346.19 (287.64, 386.75) 332 (278.75, 407.75) 0.797
OB A
LVMI 109 (101~124) 110 (106~117) 0.941 108 (99~118) 109 (101~117)  0.457
LAD 442+48 441+4,7  0.766 447 +52 441 +46 0.388
Ele’ 132 (11.6~15.9) 12.9(11~15.2) 0.186  13.4(11.1~16.2) 13 (11.3~15.2)  0.44
FRIGIT 2459
ACElorARB 105 (48.8) 61 (48) 0.885 47 (49) 46 (47.9) 0.68
B AR TEA 127 (59.1) 52 (40.9) 0.01 46 (47.9) 46 (47.9) 1
VT 198 (93.4) 112 (88.2) 0.097 89 (92.5) 83 (86.5) 0.156
FIERF 92 (42.8) 47 (37.0) 0.293 38 (39.6) 37 (38.5) 0.882

VR B B A A2 (X £ 5 ) Bt A (P25, P75); BMI: fKE R R84 UA: JRES: LA: A0/ LVMI:
LEOERERE; ACElL: IMERIKREHRMNGIF; ARB: IMEEikE 1 SZARBAK 7.
3.2. FAAIGHRMERIEIRTLIT RSB

RFCA 41 LVMI. E/e’. NT-proBNP BJEGAITHI M, Z57A 4018 (P <0.05); LVEF B3A7T Al

FTF, ERESG R (P < 0.05). DT 4 LA H4%. LVMI. Ele’. NT-proBNP 67T ETH, 57
TGk FE (P >0.05); LVEF BIBITHI FIE, ZREGITFE (P >0.05). #FH% 2,

Table 2. Comparison of changes in echocardiogram parameters between the two groups
2. MABRLHESHTHERLR

RFCA 41 DT 4
TH A ‘ A 5
I RIS I RIS
LVEF (%) 60 (58, 62) 60 (59, 62)" 60 (58, 62) 60 (58, 62)
LA 4% (mm) 441 +46 43.9+38 447 +52 449+51
LVMI (g/m?) 109 (101, 117) 108 (101, 114)™ 108 (99, 118) 110 (100, 121)
Efe’ 13 (11.3, 15.2) 11.7 (10.1, 13.6)™ 13.4 (11.1, 16.2) 13.6 (11.5, 16.5)

NT-proBNP (pg/ml)  668.9 (393.1,1192.5) 600 (408.3, 1149.8)"  631.4 (321.2, 1239)  741.4 (506.2, 1083.6)
R 5iRITRiMEEE, *E P <0.05; *LE P <0.01; ***{%E P <0.001,

3.3. MRIRTT RIImAR M RIEFRELR

1597 J5 RFCA 4 E/e’. NT-proBNP 3% DT AR EGE, EZRA S5 E (P < 0.05). RFCA 41
LVEF. LA J42. LVMI % DT A 3%, ZRLSi2== (P >0.05). VL% 3.
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Table 3. Comparison of clinical observation indexes between the two groups after treatment

% 3. MUEIRTT BRIV EIEIRELER

T H FAA 2 t/Z P
LVEF (%) 60 (59, 62) 60 (58, 62) 1.122 0.236
LA (mm) 43.9+38 44951 1.56 0.121
LVMI (g/m?) 108 (101, 114) 110 (100, 121) 1.39 0.164
Ele’ 11.7 (10.1, 13.6) 13.6 (11.5, 16.5) 41 <0.001
NT-proBNP (pg/ml) 600 (408.3, 1149.8)  741.4 (506.2, 1083.6) 2.04 0.041

3.4. FEILETRIEFRELH
3.4.1. FELAEE NYHA SRELE:

RFCA 4iA97 6 NYHA 4348 1 (1, 2)%A97 BT PR, 2 5734 Giit2 2 (P < 0.05).DT 41377 J5 NYHA

709 3 (1, 2BGAITRIIEIN, ZERA G E X(P <0.05). FEILE 4. K 1.

Table 4. Comparison of NYHA grades before and after treatment between the two groups
4. RMEBEIRTTHIE NYHA 2 RELIR

o ST A [151(%) 1 i [41(%)]
N
R Rl BIT G YBITHT BIT )G
NYHA | 0 49 (51) 0 6(6.2)
NYHA I 52 (59.3) 29 (30.2) 54 (56.2) 31 (32.2)
NYHA 111 37 (38.5) 18 (18.7) 37 (38.5) 45 (46.8)
NYHA IV 22) 0 5(5.2) 14 (14.5)
k%%
NS
%k sk k *
100 m—— I I
- NYHAI
- NYHAI
_ ~
S = NYHAIII
= 50— m— NYHAIV
e
i n =
s =) o
o ;T o

0
1 1

BITH TR WRITR EITIR

SR R A

Figure 1. Comparison of NYHA grades before and after treatment between

the two groups
1. MEABEIRTTHIE NYHA R
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34.2. BEBLEBREERLR
RFCA 45O 21 (21.9%) 1], DT 415 Ok ® 55 (57.3%) 6, 25 B4 Git & L (P <
0.001) ¥ L% 5.

Table 5. Comparison of atrial arrhythmias between the two groups
5 MERBRMLERELR

SO R RN Nt 7 P
RFCA 41 75 (78.1%) 21 (21.9%)
25.176 <0.001
DT 41 41 (42.7%) 55 (57.3%)

343 WHEBELLFREREFRLR

BEDT AR, RFCA ZLAEFILIET: 34, 1 BN 2R EIbT:, 1 BRI AET:, 1 B0 )3
BETZ. DT 44 2 BlEE RO A FEGET:, 1 BIREOREET:, 3 BlEH K. KO A EEEAET B
O FAERR JEIET:, M EEA S REETLEN . 5 DT A, RFCA K .LEE R R AL L ERINHR
0.25; 95% CI: 0.1~0.62; P = 0.009). ¥ W,/ 2.

- STAUHRBRAH
1004—— ' L 1 1
L1 1 %%éﬂ

2]
o
1

logrank p=0.009
HR:0.25
95%Cl:0.1-0.62

ELEEREGFE
& 8
1 1

N
o
|

0 T T T T 1
0 6 12 18 24 30
RE V7 1) (R)
Figure 2. Comparison of hospitalized survival rates without heart failure between the two groups
B2 AERLOREREFELR

4. 71ig

O 53 BB AN S b 2 AT B I R Al C ML, Bl 4 3R ON R SGC  FUA 75 i i) 184 0 DL &
BITHEARRE S, FEON D2 WAL N S, R R AR IN[16] [21]. PR A ARBA fE R R 2K AN
KA, BEAREARHE, XEONRE, SEBUEEWEAH[22] [23]. HATTEFXT AF-HFpEF B35 76 7 HEYE
IR T I R G & b, Bk 8/ AF-HFpEF A RIGIR 4SS R K UG BVATT TBt. & S8 5
TH R RENE RBIR b B fuk R AN AR5, R UE SR B P D B — 283697 T B [24]» Je T X FA HFpEF
() AF BB FOIESE S A A0, WO AR H 2P 2 U Rl RE S O T DA RS O L E
F, BEarskThaE, WO FEREIR[17] [18] [19] [25]. fEFRATMWI T H, AF-HFpEF HE SN A 5
LVEF. LVMI. ER’BIGITRIHE NS, ZRAGEE L. KRG NYHA 20 80PN 0 /) 5 uE ik B 2
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B, (HIEZAYAIT h 2 InE .

S O EAHEL, AF-HFpEF & AREMNIZSIRE S, & ZE &k & NT-proBNP 5 5[26] [27], il
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