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Intraprocedural Left Atrial Pressure Elevation
and Risk of Heart Failure Events After Atrial
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1. R
LoEAE) (atrial fibrillation : AF) 7 7L — < a VHE{THIC4 U % BT (left atrial pressure :
LAP) LR OBKWERIL, WELFHL 2 TR ARV, #IEO AFICRT 28 ALF—T 7
L—a VEMT L7 189 Pl 222 M 2 ICHT L7z, LAP X, #&hRs —2Z2HwTkhkE
AR (U1 3 X OER (B ICHIE L 72, b o LAP FREodhdufiid 4 mmHg
(P57 1-6) <& o7z, LAP LR-BEOHRRfEICHK O E, W% LAP LA fER (4
mmHg LIk, n=95) & LAP ER{KfE#E (4 mmHg K, n=94) <O L -, FEFHMm
HHEIZ 1A DL0A%E (heart failure : HF) ABtd L, BIREHMEIEHE & LT LAP L85
ED TR T 2 MET L7z, FHEEFE IR CR%CTH - 72, W13 LAP I3 i< % 37
B2, LAP LR @R Cl3EHE (rightatrial pressure : RAP) 3 X U8 RAP/LAP
HrBEEICEMETH -7 (0.910.3vs.0.7£0.2;: P<0.001), HF Ao BERAEHKIE, LAP
FREMEHCHEREICE 272 (8.5% [95%{5HEX[M] (confidence interval : CI) 2.7-13.9]
vs. 1.1% [95%CI10-3.2] ; P=0.020), %Z& &M CIZ, Ltk itk AF, &\ body mass
index, mVHJHH RAP/LAP b, & X OREN.MEEDOGH 23, LAP FRESMEOML /-7
HHAERT & LCHEEE N, AF 7 7L — 3 VHEfTsho LAP LRI, it 1 LA ® HE A
eV 2270 FREBBEL Tz, 77— a VRS X O T O LAP 234 2 2
L3, g0 ) 22BN EIT 5 =D O ETARER T T u —F TH 5,

|Intraprocedural Left Atrial Pressure Elevation and Risk of Heart Failure Events After Atrial Fibrillation Ablation |

Aim Results
To explore the clinical implications of LAP dynamics | Patients with a high LAP increase (2 4mmHg), n=95
during AF ablation (mmHg) m ]
40 177164 Independent associated factors
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LAP measurement at sheath insertion and withdrawal. RS M R R pERNRE

Conclusion

Intraprocedural LAP elevation was associated with a higher risk of HF hospitalization within 1 year after the procedure,

Central Figure. AF, atrial fibrillation; BMI, body mass index; CB, cryoballoon; HF, heart
failure; LAP, left atrial pressure; RAP, right atrial pressure; RF, radiofrequency; SHD,

structural heart disease.



2. BiEOER

UFEMB) (atrial fibrillation : AF) I3 247 —F7 A7 7L—v a3 vi, & L CHiflk
@it (pulmonary vein isolation : PVI) %/ L CAEIRAR ZEBET 2 2 &ickh, B3
SERBEMICE EF 53, O0A2L (heartfailure : HF) & H 2 &4 0IMESHED Y = 7
FERBELY 2 LI hTwd [1],

—7T, AT —TAT 7L —aviE, LIHEEGICH S BRFREOREMIEAIEE P, #
REAT—TABI Ty — 2RO X2 MENEEAMZMELE T, MITEIEN A ZE
L5 23 [2], AF EF oY%, AkicmfTEINAEEEZELTH Y, ZILE
B eI s W THERBEE (leftatrial pressure : LAP) 2B IC LR TR LTRE
Tw3 [3-4],

Cokdic, AFT77L—vavil, FREERT B X OCEEEREF ORI 20 L ClifT
BENA L AR 523 FHThH 2, LrLiadd, FRPFICAEL S LAP FROREICO
Wi, tRoicEH IR Twiwy, PVIIcB Wi, BPEZERIC X 2ERE (left atrium :
LA) ~D v —RFABPERNTHTH Y, Z0EBRETLAP 2 Fiidice=2) v 7532
EDARETH B,

INECTOMRTIE, BET 7L —va VAENCHEIEZ NS LAP 23, 7 7L —3 3 VK
CHIRILIRFERE D FHNICEE C©H 2 A[REME AR S T X 7228 [5-7], FHH o LAP Z&fk
DEKRMERZBS L ZMERIRON TS, —fi%ic, AFLRAFICX>THERINS
LAP FHIZIMATENRER 22 edath % Ik 2 & & 200, FHhIcEW L LAP ERZ2RT8E
3, FEEWZHF A XY D) R 7 BEOAHEEDRH 2,

3. HWY

AF 7 7 v —v a Vafrihic A L 2 EBIE  (left atrial pressure : LAP) ER2Y, Z ool
A4 (heart failure : HF) A XV MCRITTHELRFMT 5 2 &, L OFHF LAP L7
DTHIRFZFRETEZETH D,

4. BRFESGE

21852794 v & BEEM

KL, HUERICBWTLEME) (atral fibrillation : AF) i+ 35 —FAT7 7L —

s VEMEfTENZBEENRE LM Ears— iR THE, 777 FAFRICX

BRABEIREZRA L2720, LEICX3A4 Y7 +—LF - avey MIRRINE, KIFE

7ubaniy, YEMEEERZESOKREZIT Vb OKREHES 1 H2019-044-2), AWf

i~y X ESOFRANCHE > THEIEX L, BEMEICETZHA F T4 vIcHERLL 7-

[81,

2022 £ 9 H» 5 2024 £ 8 HE coific, #lRlo AT —TAT7 7L —v a vaiEfrEh

FEEFERGBAARICHB L, coar—tD b, FEBLAPHIET — &5 L O TET
2



flivE H D IEHRASH I RE 720 SaE 2 TR & L 72,

HFREICONWT, EF~0 v —AHARICHE S NWH LAP L, ERE»b0 v —2RiK
EERFICHIE S N2 /mif% LAP fEIcE 0%, LAP Z{tE2HEH L 7z, LAP B{tEDHRER
Ay bATZEE LT, NREFE LAP LA &MERE (hRE b)) & LAP EARYEAERE (o
ki) @ 2 BB L, MR © EERHEEE & i L 7,

22T FHRA v b

FEFHHEE 1, PIRFERZ 1 FLANO.OF 42 (heart failure : HF) AP 4 & L7z, HF
AR, (1) W) R4 A8 BERILIEIC R L 7= Ao HF B, %7213 (2) BB
ICHA L 72 HF IS X 2 FEAABEO WIFndy L EEL 72,

BIXGHIEH 3 N0 e b & L7z, (1) HF AW oERBMNGHE L LT, 1FE oM
IC3k1F 2 HE ARBEode4E; (2) MTEIEREEOZL(L L L, WM L R HOMIcET 2
R (left atrial pressure : LAP), “FIIMIE, (0H1%L, 4 H: (right atrial pressure : RAP),
B XU RAP/LAP loZt 5 (3) 1 LN ORBIRFESR 5 (4) $LBMITICL 2 LAP L7
ESfEO FHIRFORETH 3,

X5, LT — R A R L 22 9 EIFH. 3 2 A i 1 % stiff left atrial (LA)
physiology ®FAEFICOWTHBFIL & [9].

2.3 KEBIE (LAP) oflE

TRTCOHFEIR, 77 —vavfAouy sy —2HWTITY, BEIZIEMNEHE S — 2
(SL1; Abbott, Chicago, IL, USA) %A L7 (K1), HEMIZE, MFEHICHT 25 10
D O S U, WIE I, BHRBRS 2L 72 9 2 T, BFERSE — KR hli L 7
REETEM L 72,

LAP 13 2 B3l L 72, $7ab b, BRPBEMBZICT Ty —2%EE (leftatrium : LA)
PUCEEE L 7= B Gl L 22908 LAP (Initial LAP) &, LA 225 @ v — R RERICHE L
7-54#% LAP (Final LAP) T& 3,

ODEME) (AF) Y X% 2L TWwWBETIE, AF hic LAP ZHI5E L =%, EXMEME)
BHEATL, MSAEERED < LD 10 M oRrEKRE % 8 v CHE LAP 25 L 72,

% LAP JIERFIC X, A EIE (right atrial pressure : RAP) % [FIRFICECEk L 72, RAP (3,
LFENICEELZY—Z2E2NLT, HEVIELANDOY — 22 GE~BExE23 LX)
HIE L 7=,

R X, LA NEER oS S n-dfiRiaiE s L CHERBRO A e LTHEIL %2,



(a) LAP measurement (b) LAP waveforms

1. LAP HI%E DAY HEHER

(a) LAP JIE % /R - REM 7B R, BEEORII, Ry — X %20 L 2METRN %2R
T, (b) REWZ LAP B, a ik, ci¥ vikB X x TR, y FREE Vo RHERRERE
FL, FHLAP (R 57,

LA, left atrium; LAP, left atrial pressure

2477 —va vEEK
TRCDEFICHEWC, Yo RT3 —ABIV T I7AAT P IV VICXDHER
T, RHR Ty 2 Y v AL, RART 7L - a vERR I A F - Vi
X 2 fiEsREEEE (pulmonary vein isolation : PVI) #HEfT L 7=, $EEHESE T bispectral index
(BIS) ZHWwTE==2) v 7L, FHELAZEL CHRENGELERZHERL 72,
PVI 12, E5EEZN~y v v 2y 25 L. (CARTOS3 ; Biosense Webster, Diamond Bar,
CA, USA) oH 4 BV ATICHETL, A AF—FL LTEHEKZ 1 F— (ThermoCool
SmartTouch % 721X QDOT Micro ; Biosense Webster), 2 74 A3 — > (Arctic Front
Advance ; Medtronic, Minneapolis, MN, USA), % 7z1% POLARx (Boston Scientific, Arden
Hills, MA, USA) %#fEAHL 7=,
HEERREE L & O OB E BN, THRICIET L o, T L - a3 VHIROLRE
(left atrium : LA) Efi~v ¥ v 7%, ~AFRA 774 v 557 —F 1 (Pentaray %7213
Octaray ; Biosense Webster) %\ T —F VICEM L 7=,
LDEME) (AF) 22LCw2EB&E T, 77—y 3 VR~ Y ¥y 7 b ixiiR
Bz fifT L, Wi~ X 7,

2.5 fifTigE B

BHIL, BN, TFHIETHREEUMNICGERREL 72, PIAEBIRERIZ, 7 I4 8o vk, KA

s LTifigicib L7z, g 3 2HO 7+ u—7 v FEHCIE, M w CIiRERE, 24
4



Fefil kv 2 —OERGE, X0 a—KRE x5Sz £ L 72 [10],
AR, o OFHEIC BT 30 B & #E 2 CHfic 37 2 .05 TSR TE A B IR 235 i &
NEGGEEERLZ, 77 vF v 7 VA FRICRELZZAERIE, BRE L C3fkbinr
w7,

A RARPEIC BT 2 ENE 7 v v —T v 71z, 77— a3 vk 1 FEUND LA
% (heart failure : HF) ABTIcBE3 21&#H Iz, BATEM~OERZEA S X UREROIHER
WX D IREE L 72,

2.6 Stiff left atrial (LA) physiology @ &¥iff

Stiff LA physiology &, 7 7L — < a vHi{RICHEE L 7= il BRI HA £ (estimated
pulmonary artery systolic pressure : ePASP) 1232\ CEHMi L 7z, Stiff LA physiology I%,
R=RFAVERBLTCT 7L —3 a3 %D ePASP 28 10 mmHg Ll E EF L, 2o fit{E
2335 mmHg A ETH 25HLTERL 72,

2.7 fEaHEAT
TERU AR ICHE 5 R A BT T TR ZE & LR L, FEIERD A o 28 80 i (i
SAr#EiE [IQR]) & LTR L7z, A ofFEEICIE, 2MmFEICSC CEo zwn
t MUE ¥ 7213 Wilcoxon NERZFIRRE % iV 7z, 717 3 ) R DRITICIE A 4 —FeME 2
L7z, A0 (VIR & R AH) [lic 310 2 MATEIREFERR O LRI IS 0 & 5 ¢ BE % v
i
LAE: (heart failure : HF) APt X A REIRFFE 0 784E 1 Kaplan-Meier {E1C X D HEE L,
959%{EHEX[H] (confidence intervals : Cls) %Al L 7= BREFRAELRLE L-CRL 7, BHEEOK
FEICE log-rank MEZH W72, 261, 1 FHOEHIARICEIF 2 HF Ao 4EER%
Poisson 0 CIRGE L THRH L, 100 AEFEY7=D D4 Ry FEE LT I5%CT & & IR
L7z, LAP LR &ER: & KAERE D HLERIC 1T Poisson BIFE DT 2 v 7z,
FEFHEHHEE oW, LT D 2 DDKESHT % FEhi L 7z, (1) L£Z=BKHE (left ventricular
ejection fraction : LVEF) 50%LA F o #3770 — FICBE L, IERED PR 7z 117 B IS
FOTHBFEINLBES—HL T 22 %2Ba L, (2) 91 LAP & X U LAP ©
WA BAFABRT CHEINZBEOY T I7A—FIBEL, F—V X L& T colllEHE
D LT REME 2 HLR L 72,
LAP FHE&EEICBES 2 FHIRTORIEICIZIZER Y X T 4 v 7RG EZ w7z,
ZgiE, LAP LA L oB#ESHRNICZLE L EZ ONIHWTHELUOR—R 74 VEEER
2 HFERNGER L 72 (GFEEG, MRl AF 24 7, bodymassindex [BMI], #fsitt AF, @I
RAP/LAP tt, LVEF, BEF + U 7 &fIfR<7F F [BNP], BEEOREOEE, 5 LULA
PR OB R ) . & R IZFHEE A v X (odds ratios : ORs) & & U8 95%CI & L TR L7z,
TRTCOMMIEIR V7 P2 27 (version4.3.2) ZAWTEML, A=/KHEIT P<0.05 & L
5



770 FRANT IR REFC BT 2 KNI R/AINBETH - 72729, LEERITICE W T RAEOHTE I
T oT,

5. #ER

3.1 W LM

el OEMMSE (atrial fibrillation : AF) A5 —F A7 7L — a VER{TLZ 224 Fld 5
5, 189 Bl A ANFLMEZ 72 L7z (M 2), T o LHEIE (left atrial pressure : LAP)
FREOFIYEIZ 4 mmHg (MUAA7#IBH [IQR] 1-6) TH o7z, LAP FFEOhRiET
4L, LAP FR&EfE#E (4mmHg ML E, n=95: 3 [ABoRFIEH]) & LAP HKfHE
B (4 mmHg K, n=94) ICHHEL 7=,

R—2F A4 vTlE, YA LAP HIFERFIC 51% D EEH AF ) XL TH Y, EXMNERMENC X
> THFHER~ERZIC LAP Z2FHIE L7z, &P, 2361 (12%) <iRERMENTE b FFHE~D
BRAE LR o7z, 2EREFICE VT, FIH LAP £ X R4 LAP oy o3 e#E T
THIEARETDH » 7B 1L 166 1 (88%) TH o772, ZDY T 7N — T I BT 3 FHt LAP
FREOFIEIZ 4mmHg (IQR1-7) TH Y, SEREMCEHE I NMEL 1ZIER—TH -
7%

FK1ICHBEOR—2F 4 v RtE%R T, LAP | SERE & i L <, LAP L5 & ERE i3,
BMI 2 EICE L, FitE AF oflG2E <, BNPESEETH 0, HER.LER OGO
SE &0 o 72, LAP EREERETIE, 13 FlIC T2 80, NI EE KBRS
3, HEEEERBIIRAPAE 16, PSRRI 4 6], B X OCRBUEREE (BEMRE
AR A4 0 7 2B BT 2 1, KBIIRAE Huflt 3 7)) < o7z, —7, LAP I FKfE#E<IL,
FEBRE (X FT 5 FHCFR® &AL, NaRIE PRI A R AR 14, & ERERA %2 1 4,
T B RBIIR A 3 & OMEIE R ER o A0 3HlTd 5 7=,

PV L 72 = 4L ¥ — R RERE % & 0 FEEHE L, M olihR%Ecd - 72, M
ITENREIEIEICEA L TId, 1A LAP fHIRMRECRIZ CH - 72 b DD, HIHAGREE (right atrial
pressure : RAP) |3 LAP LA EEHCAEREICEMETH »7- (9.4+24.2 mmHg vs. 8.0+3.3
mmHg ; P=0.009), % DftH, RAP/LAP L3 LAP FR&EMEHECHEICE > > 72,

Y18 LAP fHAS IEHFHPH (12 mmHg LLT) THo7-8F13, WEEe 4% %59, LAP |k
FEERET 70%, KERET 62%TH o7, TN b DAL, FFHET T hiflcs
W [AERICEED b7z,



Consecutive patients undergoing first AF catheter ablation between September 2022 and
August 2024

(n = 224)

Both the initial and final LAP data are available
(n=191)

Data about endpoints data are available
(n=189)

'LAP increase during the procedure: median: 4 (IQR: 1, 6) mmHg

Patients with high LAP increase Patients with low LAP increase
(24 mmHg, n = 95) (<4 mmHg, n = 94)

Comparing the incidence of HF events within 1 year after the ablation

2. 70 —XATT T L
AF, atrial fibrillation; HF, heart failure; LAP, left atrial pressure

(a) Initial LAP (b) Final LAP

| I
e e

sp02 0007, 0

(mmHg) (mmHg)
30 30
£ ¥
20 / \I 20,

T e e T
vﬂ FEIEF. A B A JYaW b 10 / L/’ LJJ’// L//J l-//-)‘;\:
LAP WVM\/’ o8 \:/_N_,J L]

L -
LR L ] \ I S L T . 0 0 T T L 0 R T 0 A

3. LAP LR&fE% R L 7AER i 313 2 A& LAP ¥

(2) #181 LAP P, (b) fi& LAP #iE.

LAP, left atrial pressure; SpO2, peripheral oxygen saturation
7




3.2 EENEEFIc BT 2 LAP o %1t

#£ 2T, BB T3 FEYoLEREE (left atrial pressure : LAP), HJEE (right atrial
pressure : RAP), I X U'Z ot O MATEIRESRIE D L 2R T, 8 LAP icBIL Ti3, LAP
FREEFTIE, XV REALFEED (10524 7mmHg 25 17.7+£6.4mmHg ; P<
0.001; X 4A), —J7, LAP FRMEMERIC B WO BE D FRMEAEEZR L7245, MEH#WE
BECRIEL AP -7 (P=0.061),

RAP iz2W T3, Wifffe b FETICHEA LR %2R0 72 (WiFhd P<0.001; [X4B),

(a) The initial and final LAP in each group (b) The initial and final RAP in each group
(mmHg) p <0.001 p=0.061 (mmHg) p<0.001 p <0.001
50
4| 10547 177264 11.6+50 11.9%4.2 0 94+42  136+6.1 8.0+33  96+4.2
0 | ' 2 y . :
: s i : : $
20 1 § ‘ : !
1 »
10
10 -
of--- -—-- o U ESSESS . -
Initial Final Initial Final Initial Final Initial Final
[ Patient | [ Patients with low LAP increase | | ) | [ Patients with low LAP increase |

4, EECET B3 FH D LAP 3 X ' RAP %1l
(a) LAP oZ8{t (Ff : LAP LA m{#f¥f, & @ LAP ERMKAERE) . (b) RAP 0%,
LAP, left atrial pressure; RAP, right atrial pressure

3.3 VLN D DAE A E X UREIRFE R 0 # 4

2R T I (5%) 25, WETHE 1EUHNICOAE (heart failure : HF) ARt % &L 72,
ARy P RAEECOPREIL 149 H (IQR142-195) CH o7, 2D 5B 1HllE, 77L—
va vk 3 HHE, BEFEERICSEEER HF 2 &E L 7=,

HF APto REHARIL, LAP LR &EH T LAP FFMEERF XV D ARICE 2277 (8.5%
[95%(=HEX [ (confidenceinterval : CI) 2.7-13.9] vs.1.1% [0-3.2]; P=0.020; [ 5),
LVEF50%A Lo BFICIRGE L 72 BE ST (n=157) icB»Th, FAkoM237E0 iz
(LAP L5-@Efil# - 441, 5.1% [0.1-9.8] vs. LAP L SYKfE#e : 141, 1.3% [0-3.8]; P

=0.200),

T 5T, FIHE X URAA LAP A3 b HFRAE T CHIE & iz B ICIRE L 72 ST (n

=166) IcH\WTH, HF Abto BERAERIT LAP LASMEHcHEE IS 8, 85%
8



[3.0-15.6]), LAP L5{KfE#E (141, 1.2% [0-3.6]) LB L CEMTE —H L -BHE%
T L7z (P=0.020),

1 fEE BRI, LAP FREERECIE 8 filicit 13 Mo HF ABi4 < v F23%84 L,
LAP FAEfERECIZ 1Hhic 1 M4 Ry b 23%4E L7, HF ABtoF4%RI1Z, LAP LA &
fEfET 100 AFELi7- 0 13.6 £ ~ > } (95%CI17.2-23.4), LAP FF{EfERET 100 AL 7=
D104~V F (95%C10-5.9) Thb, WmHIcEREE%2RD7Z (P=0.001),
FEERRA < v McBIL T, 4361 (23%) 28 1 FFLANICHR R L 72, REIRFEE O R
AR I CE% TH Y, LAP EA AR T 22.2% (95%CI113.3-30.1), LAP L5
AERET 23.4% (95%CI 14.4-31.5) TH -7 (P=0.800),

Cumulative incidence of heart failure hospitalization in each group

= p =0.020 5
g
g
3
£
_ 75 ]
E?- % 10
s 3
8 g
5 Q
o
©
£ 50 0 —
2
'.(‘ru. o 60 120 180 240 300 360
E Days after the index procedure
3
25
0 LAP | A
0 60 120 180 240 300 360
Days after the index procedure
| o 60 120 180 240 300 360

5. BT EH T B 0N ARBED BERA XK
&#7uy M, ARV FORBEREREY BSWEHEXME L HIcKRLTWE (R LAP
S EERE, o LAP [ RRfERD) .,

3.4 itk 1 % stiff left atrial (LA) physiology @ ¥4
TRTOBFICHENT, FEET3IPABRCLT a —NRELZEML 72, mfFe b, #EE
FEH AR EIAE  (estimated pulmonary artery systolic pressure : ePASP) 1%, {iiHi & fii#g T
F%<cdh o7 (LAP FH Sl : 27+7 mmHg vs. 27+£6 mmHg, P=0.900 ; LAP |5H&
it : 2726 mmHg vs. 28+6 mmHg, P=0.935),
Stiff LA physiology ®F4H S, MRl cEZED kb 572 (3.8% vs. 2.6% ; P>0.99),

9



3.5 LA B fEHT

K3, LAP LA EEEBET 2P FET 2 0 ICE L 2% E BT OB RERT,
ZE (AL v Xt [adjusted odds ratio : ORJ 1.19 [95%{5#8X[E (confidence interval :
CD1.03-1.37], P=0.013), Frfett 0B (F% OR 1.18[95%CI 1.02-1.37], P=0.021),
body mass index (BMI) (% OR 1.02 [95%CI 1.00-1.04], P=0.002), i RAP/LAP
H (% OR1.79 [95%CI 1.49-2.16], P<0.001), ¥ X UHEH.OEEOEH (8% OR
1.28 [95%CI 1.10-1.48], P=0.001) 2%, LAP LR &M L7 FRIK T & LTl X
h7-,

6. BE

4.1 W

AWFED FH MBI T L Y ©H 2% (Central Figure), 5F—ic, LAP FRSEH (4
mmHg M E) 12, LAP ES{EfERE & HER L« BMI 3 X (' BNP 255 <, ettt U EAE)
BIUHENEEERZE T 3EERE 27— T, FHEER T I RFEETH - 72,
REWZ &I, *—Z27 4 O LAPfEIZEBHCRZETH -2 Idb b bT, LAP EHE
EEECII RAP R X W EfETH o7, X b, FHPoMmiTEREZEL L LT, LAP LR &(#
HCIZIRAP XV LAP O LR PHEETH - zoicxf L, LAP EAEERECIIiD & —
VRO LN,

i<, LAP Laﬁfﬁﬁﬁv ¥, HIEIFHE 1 FUND.OAS (heart failure : HF) ABEDF
FRPERICED 2 72—/ C, FEIREHREIIEHEMCRZTH 57,

B, SERMTORE, i, Rt 0E#ME), &y BML #1HH RAP/LAP o &,
B L ORISR OEREO A2, LAP LR &MEOM L2 FRIRT & L CHE S iz,

42AF 7 7L —v avicksiF 3 LAP K+ 3iFz s v R
EEYVETY v 7L, MENALY Y LEEEOHKE, BRIPA LA, BXCLEHOZE
MR L, EEROMAICEES 2 I IC X » CTHREN X 1 2 M 7ZBRfE©H 5 [11-13],
no ok, EBEITE (left atrial pressure : LAP) @ ER.&B X ONEBEILKZ R E 3 2 @
OREMICHFLS T 5 [14], FRERIT O 2 —KigdEic X Y A5 Iciiliecd 2 —7 T,
LAP O IEfEZARFEMIE, K AF BF W TIRARE LTREAFETH 2 [14],
KRT 2T —TAT 7L —avTit, EEN~D Y —XEARHENIITDNS 72

0, Eﬁf%ﬁ%@qﬂf LAP #EHMET 2 2 L8 A[fETH 5, AF 77 L —v 3 VIEfTHEE
ICHITBELAP I3, W O DRMNEREZE T I LRI TWE, HlziE, FEes
— A7 4 v LAP{IZ, FEOBRNIY ET Y v 7 FFEEROT 7L —v a2 VIRIFED TH
HAFThdZeBHEINTWSE [5,15], 6, LAP EE» bEH I N2 EEMRE D
Kz, fiitgo E/e’ HiC X o CTREM & 7= HRREREREE & OB 2RI T3 [6],
—7C, LAP LERIRINAEEA R v+ L oz et L 2B o nTn 3, Gilge b i3,

10



T 7L —v a viRIC LAP A TH - L EBE TIE, it 30 HANDO HF A Ry Y R 2
BEWI EEREL TS [16], FHH LAP FRE Z20%D HF A xRy | & ol#E %R
L ARHFEOMERIE, ThooRfTRE EBANTD 5,

FRICEZEfLe LT, Kifgecl, LAP LA EEZR L7ZEBEDOKRLE (T0%) 1B\ T,
HIH LAP (EASIEEEF (12 mmHg UT) I EEoTWwWAZ 2 HiAIcHL I L,
ZOFTRIZ, LAP OFHliIZN—2 74 v DA% bd, FREETHEICLITI LN Y X 275F
iiCENWCEETHEILEZRBEL TV

437 7L —v 3D LAP ER
T7L—vavhic@Hohd LAP ERE, FELT2200R 2 2BF %KLL T 21
REMERH 2, Tbb, FHEBEHEDO X FLARIGE, 77 L —v 3 VIicfh S EEIMTEHED
SAHZEATH B, FEBEER F L ARTICL, MENERAR, OHEG, B X OEmRICHE
O RIEMRRIEMA LA E TN D, AT, PVIIIOENY 222, Thbb, HiEHiRIL
fERE DHRIC X 0 BRI IR SO0 U AT T WM T 3 2 RIRELE A3 B 5 134>, U R L2800
FAZ=Y 7B I U—BEORBEKT 252 LY % [17-19],
AWrgecid, ‘PEIMEIRFRFIC ER S 2@m %27 L, 7 LAP EA SERECEECTH -
7l erb, FHEAMLVRAKEEL 7z —@EoBEaR LA TEINZ, 51T, RAP I
MR CHABICERLTED, AF77L—v s vihic—attkoriam bR Ertnsc e
ﬁﬁéﬂtouL@LAPLﬁ%WM,IkLT%&KEﬁT%%ﬁT%D,EWﬁTﬁ@

TN DEEZLND,
—77C, LAP FHEoRBEICA L lEEIX, BEERORET, FriciTEIRER 7 MassiE
@ﬁﬁ@@m%ﬁmtfmaﬂwﬁ#%woabbmlAPLﬁ%ﬁﬁ®%%i,$E%
KEDEWLEAZALTCW3AHEELS ), ZhIIF-ABRERSAIE L 7 2R AR L,
B R AR ERO A2 (heart failure with preserved ejection fraction : HFpEF) 1B W TEE® 5
N2 0EHREREXEREIE 2 [20,21], 2 ofRIZ, ZEQEIGAE W &, Fiftlk AF,
& BMI, & BNP fili& -7z, HFpEF BERBIA & B 3~ 2 BRIREY 5t [14,20] I X » T FF
N3,
BIEFIC, A9 7 70— 7 i, BRHRIE T 04 4 (heart failure with reduced ejection fraction :
HFtEF) offF 2 H 32 EF I EFEN TV A[EEEDEH 2, 2L, 74 F I 4 ViERo.L
T}_{n E(v=v - TyIA Ty VREEE, S MY v L-sv o — IR 2 HE

, B OEWNE) offfiESAE WL, BLXOLAEBTEREOHANE T & LR
ANB, Lo T, RFEDOFFRIZ, AF 7 7L — a vBIMATEIEMN [ R VL XATF X T |
ELTHRBEL, _R—X T4 v TIRIATEL L T WiBER R IMATENREN e 551 % PEAE(L X
«ti‘%ﬁfﬁﬁ‘[‘éké’ﬂ_?bfw%)o

., AWTgECid, LAP LE&EHICH VT, YIHICIE LAP 123 L T RAP 28N #9Ic
I—Jf Tfﬁof:*?'i FHEAPICLAP A ERT 2 2L C, ZoRFBRIHERT 5 2 L 28
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Bliz, TONZ—vi, LAP FAGERHCREN 2 MTEIEE 7w 7 7 4 L& RKIBLL T
5eEZHLNS5, RAP l3—kic, GUHEREDOAL LT, OEREBA AL Il
FILRBEESEO BB ELRIL, 258K5 oMe L TRHINIEETH S
[22,23], COfffE —E L T, KiffFtat— ricEIF 3605 DIEE (ePASP, =i
AR BN, + X T KEIRED) 13, fiiais X Oz o.0x o — Mk i s o Cli#ib
TRETH o7,

T Hic, BERTIE, RAP IMBIIRELATE 2> HHEE <3 LAP 2 2 T, 07 L 7= PAIER
RRETBIEMREINTVS [23], flziE, & RAP BHLATF—TABRELZI7-EH
LB T EERmoMY LATPHRT & LC@@ichws [23], M2 T, RAP/LAP l
3, ETHOREBEEMIC W IEEATRIEE TH 2 2 PGS TwD [24], C
NODHRALEAEL T, AfFEICE VT LAP LR EEA © RAP/LAP kA EETH o 72 &
WOHFTRIE, XV @E YR RBIKRT e 7 7 AR KRL T 2 aRE AR L T\Ww 5,

4.4 FRIRIIE R

RRZEOFERIZ, AF 7 7L — a ViE{THick W 2 EEE (left atrial pressure : LAP) &)
REOMRNELEZH O 2ICT 2D TH 5, AIEIE, ¥ LAP @23 LR TH 210
b6, FHdIC LAP 8B HIC FRT3EE S 77— 78, Z0%0.0A% (heart
failure : HF) A XV PV A7 D EREME) C L 2RTH LT ET VAR LE,
IS oA, LAP FREEROBE D, mMIiTEENZRETEEE2E L Cw» 2 a2 S
Wl ALbPIFEFO LAPE{EZE=2 ) v /3252, d, To/IRITa7 74
NEFET2ERNLETRERVELIZLETRBL TV,

T biC, RiffEo T — 21k, RAP/LAP ko F5, & BMI, frfietk AF, &, & X 0E
EBROEIN, co7u 77 A2 TFHT 2HRAREECTHL L EZR L TW5, FFIC,
HIHH RAP/LAP [, B@EOT7 7L —v a v FEPICAZGICFHEIFTRETH U, itk okl 7
EH BT 2BERRET 200 FEI»OEEN Y — VL TH S AIREENTER I N,

4.5 iR DRRSE

AIFEIClE, WL O DRALD 5, F—I, KifFFITHERIETH D, EFIBDES
TWw3 )z, IBTRGEfTb Tz wiz o, fERo—bici3fiisd 2, H i, Aif
RTREADOERA XV P OAREZFHEL T3, Aak—bTld HF A XV MEIT 7L —
va v ITEMNICEEL TV, HF A XY M2 TEMUBFICORELEBZ Z LML N
Tw? [11], L7Zedo <, RITFEOFEORHIEZ AL 2720 1iE, X b RIADEHR?
METH D,

DI, AFEDTF — R FAL I AL F—T T — 5 VORREZ R L T\ 3, EE DK
FEClE, FRAZAALF—T T —vayv, bbb SALRAT4—AFTTL—v a3y
(pulsed-field ablation : PFA) DAL T3 [25], PFA L, OSSR IE %
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Azt Db, MRS 3 72 < 5 FHFoR L AAMBEVWEEZLNLTWS, L7
BoTC, FRIANF—T 7L —vavoRfICEWTHRNFEO ALK 5089
MOV TIE, EROBEBZHETH 5,

FEic, LAP fHIZMMEIMT OB E 22T 2 e H 5, AUTRIZHE T (conscious
sedation) TEMI N7, RE I R/NEAR T CHifT I W 3 FHRICB W TH RO
BERVHZYTHL2ICDOVTIE, SHRILARIBREVHBETDH 5,

7. WA

AWgEic X v, AF 7 7L — a viifTH D EBEE (left atrial pressure : LAP) 5%, #]
BlFE# 1 LN D.0A2 (heart failure : HF) ARE) X7 8@V EBEZFRE LSS 2 &2
NI N, FEME X R TIRFOMR S < LAP 23Hfi3 % < & 1%, MmATEIRER ICHEss 7«
BEERREL, R0 XY EAEHE2E T 2 M 23 2 7200, fEEr 0FEENL T
Tu—FThH5d,

8. M

AKWFFREIT D 72DIKE KR THE - ZHE R W 7EWILOREREGRES RIFFERSRE
RENRL Y PP THBERICE#M =R L LT E3, $-. BRE O 2BEEHE DX
B, IO RZRERELZZMERGREREBARIYE AOEREECIIFEREL LT
BIBCIRE W72 %, F#oBEZR L4, £/, WEWEBAREDL L DkAETT, A&y
TDORRICTIEE, CHIniZ&E Lz, 2RO TEHOEERLET,
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10. &

£1. BHER
Patients with high Patients with low p-value
LAP increase LAP increase
(n=95) (m=94)

Fundamental demographics

Age (years), mean+SD [0] 69+8 69+10 0.798
Female sex, n (%) [0] 34 (35) 24 (25) 0.170
*Persistent AF, n (%) [0] 52 (54) 33 (35) 0.010

*BMI (kg/m?2), mean=SD [0] 2443 23+4 0.002
CHA:2DS;-VASe, mean£SD [0] 2.9+1.6 26105 0.191

AF duration (months), median (IQR) [0] 7 (3, 25) 8 (3, 36) 0.601
Diagnosis of congestive HF, n (%) [0] 34 (35) 22 (23) 0.088
e¢GFR (mL/min/1.73 m?), mean=SD [0] 59+15 61£15 0.348
*BNP level (pg/mL), median (IQR) [0] 149 (62, 241) 92 (36, 187) 0.015
LVEF (%), mean£SD [0] 56+10 59+11 0.151

LAVI (mL/m?), mean=SD [0] 46+18 44+13 0.389
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ePASP (mmHg), mean£SD [0.5] 27+7 27+6 0.705
TAPSE (mm), meanSD [5] 20+4 2144 0.576
IVC diameter (mm), mean=SD [0] 13£3 13+4 0.775
Therapeutic agents
ACEV/ARB, n (%) [0] 42 (44) 30(31) 0.112
ARNI, n (%) [0] 14 (14) 8(8) 0.268
Beta-blocker, n (%) [0] 66 (69) 58 (61) 0.331
*SGLT2i, n (%) [0] 29 (30) 16 (17) 0.045
MRA, n (%) [0] 20 (21) 15 (16) 0.475
Diuretics, n (%) [0] 24 (25) 15 (16) 0.161
Class I/IIl AADs, n (%) [0] 30 (31) 39 (40) 0.165
*Any structural heart diseases, n (%) 36 (37) 19 (20) 0.012
CAD, n (%) [0] 19 (20) 7(7)
HCM, n (%) [0] 2(2) 4(4)
DCM/DHCM, n (%) [0] 33) 1(1)
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VHD, n (%) [0] 13 (13) 5(5)
Other cardiomyopathies, n (%) [0] 0 2(2)
Procedure-related parameters
Radiofrequency-PVI, n (%) [0] 77 (82) 68 (73) 0.213
Cryoballoon-PV1, n (%) [0] 18 (18) 26 (27) 0.213
Dwelling time during LA procedure (min), mean+SD [0] 125439 123445 0.734
Infusion load during LA procedure (mL), mean=SD [0] 927+389 843+462 0.179
Use of inotropes, n (%) [0] 10 (10) 11 (11) 0.979
Hemodynamic-related parameters

AF rhythm, n (%) [0] 55 (57) 41 (43) 0.069
Mean blood pressure (mmHg), mean=SD [0] 81+11 84+14 0.153
*Heart rate (/min), mean=SD [0] 80+20 73+21 0.026
Mean LAP (mmHg), mean=SD [0] 10.5+4.7 11.6£5.0 0.104
*Mean RAP (mmHg), mean£SD [0.5] 9.4+4.2 8.0£3.3 0.009
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RAP/LAP ratio, meanSD [0.5] 0.9+0.3 0.7£0.2 <0.001

Mean LAP in sinus rhythm (mmHg), mean£SD [12] 10.7+4.6 11.5+4.7 0.292
*Mean RAP in sinus rhythm (mmHg), mean=SD [12] 9.7+4 4 8.1+£3.2 0.008
RAP/LAP ratio in sinus rhythm, mean+SD [0.5] 0.9+0.3 0.7+0.2 <0.001

Numerical data are expressed as mean + SD or median (IQR; first quartile, third quartile); categorical data are expressed as percentages and
numbers; [] indicates a missing rate (%); Asterisks (*) indicate statistical significance (p<0.05).

AADs, antiarrhythmic drugs; ACEI, angiotensin-converting enzyme inhibitor; AF, atrial fibrillation, ARB, angiotensin II receptor blocker; BMI, body mass index; BNP, B-
type natriuretic peptide; CAD, coronary artery disease; DCM, dilated cardiomyopathy; DHCM, dilated phase of hypertrophic cardiomyopathy; eGFR, estimated glomerular
filtration rate; ePASP, estimated pulmonary artery systolic pressure; HCM, hypertrophic cardiomyopathy; HF, heart failure; IQR, interquartile range; IVC, inferior vena cava;
LA, left atrium; LAP, left atrial pressure; LAVI, left atrial volume index; LVEF, left ventricular ejection fraction; MRA, mineralocorticoid receptor antagonist; PVI,

pulmonary vein isolation; RAP, right atrial pressure; SD, standard deviation; SGLT2i, sodium-glucose cotransporter-2 inhibitors; TAPSE, tricuspid annular plane systolic

excursion; VHD, valvular heart disease
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K 2. FHEOW LR TRICE T 3 MTHRER O K

Patients with high LAP increase p-value Patients with low LAP increase p-value
(n=95) (n=94)
Initial Final Initial Final

Mean blood pressure (mmHg), 81+11 84+16 0.031* 84+14 85+15 0.547
mean+SD [0]
Heart rate (/min), mean£SD [0] 80+20 67+13 <0.001* 73£21 66x13 <0.001*
Mean LAP (mmHg), mean£SD [0] 10.5+4.7 17.7+6.4 <0.001* 11.6£5.0 11.9+4.2 0.061
Mean RAP (mmHg), mean+SD [0.5] 9.4+4.2 13.6+6.1 <0.001* 8.0+3.3 9.6x4.2 <0.001*
RAP/LAP ratio, meanSD [0.5] 0.9+0.3 0.7£0.2 <0.001* 0.7£0.2 0.8+0.3 0.003*

Bl 7 — £ 3P R (SD) TRL, A7) =7 —23E8E& (%) BIXOABTR L, [ ] BREEZRT, 7229 22 (%) 136

FHIEREZE (p<0.05) 2R3,

LAP, left atrial pressure, RAP, right atrial pressure; SD, standard deviation.
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K 3. LAP LAREO THET (PEBw Y RT 4 v 7 BRI

Variables Adjusted OR (95% CI) p-value
Age (/1 year increase) 0.99 (0.99-1.00) 0.938
*Female 1.19 (1.03-1.37) 0.013
*Persistent AF 1.18 (1.02-1.37) 0.021
*BMI (/1 kg/m? increase) 1.02 (1.00-1.04) 0.002
*Initial RAP/LAP ratio (/1 increase) 1.79 (1.49-2.16) <0.001
Pre-ablation LVEF (/1 % increase) 0.99 (0.99-1.00) 0.625
Pre-ablation BNP (/10 pg/mL increase) 1.00 (0.99-1.00) 0.228
*Any structural heart disease 1.28 (1.10-1.48) 0.001
Infusion load during LA procedure (/100 mL increase) 1.01 (0.99-1.02) 0.208

TRZYRAZ (%) IMEHFIEEZEZRT (%p<0.05)

AF, atrial fibrillation; BMI, body mass index; BNP, B-type natriuretic peptide; CI, confidence interval; LA, left atrium; LAP, left atrial pressure; LVEF, left ventricular

ejection fraction; OR, odds ratio; RAP, right atrial pressure
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11, #RER

B
LAP HIE
FTATOHEERR v 7o — 2 M TEML 72 (R 1), LAP [E13, v ECRAMATL, x

FHEERFyETRAMERTT 2 e BB 0k, TabETMNRE L7, AEME., TG s
1 3#) 10 L5y o FafE e LT Lk,

AF 22 L TwEBE T, Rl X MRHE~ERE, 272 b 10 MRS L 72 % LAP
EVIRLEH L. & LAP HIER 3. 45 — A% L CREHCFE LT (mean right
atrial pressure) AR L 7s. HE R, BHELSR R RGO L 7 RBE T, BRERIR S 2SS
L7z

RER AR, EEFRIEG S nERIRNERES L0 ) Y- s v BoaEt e LT
il

T L—a kR
PVI i, SAMEY# = v &2 (CARTOS ; Biosense-Webster, Diumond Bar, CA, USA) w4
ARy 2T, ERE#cs A%~ (ThermoCool SmartTouch %71t QDOT Micro 3 Biosense-
Webster), # 7 4 #/5—> (Arctic Front Advance : Medtronic, Minneapolis, MN, USA), & L
{ I POLARx (Boston Scientific, Arden Hills, MA, USA) @ v % Ml it f L7z, #EEHR
e E D OBFEEM L, BB R WMo R R L .

TV =Y s VEIZHL S AT T4 v —7 A (Pentaray %71 Octaray: Biosense-Webster)
TR, DER—Y Y I TILE (LA) Blivy vy V&2 Tok, vy Vil AF 2R
LU LEIC ik, il 5 57— 7 v (BeeAT : Japan Lifeline, Tokyo, Japan) % s 7= HEN
KBl L D R~ B R RS L, T L= s vEDEN T o E Y SR 7 I A e —
VFHRIERl 50T PVHRZEOREGEAM TR L 72

AF, atrial fibrillation; LAP, left atrial pressure; PV, pulmonary vein isolation
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(A) LAP measurement

(B) LAP waveforms

|
‘Maximum LAP il LA prken pressune

7 \/ Minimum LAP T

MR 1. LAP AIE O RE G

(A) LAP {5 2R 3 REW L ERMIR, HEOOREIZ, BPEY — 224 L 2flEMLE R T,

(B) fiFiY7% LAP J¥. ¥4 LAP (D) » L UEBIRIE (RAKLAP &5/ LAP 0#%) &R7,
LA, left atrium; LAP, left atrial pressure

23



