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RE . B HTTRRFRBEHMMIERE E 5 RBIRFHREHENEREE Em Z W (E/Em) 2 W0 FE
BB F A O ES M4 (left ventricular ejection fraction, LVEF) £ 8.0 71338 (heart failure with preserved left
ventricular ejection fraction, HF-PEF) BJ#ME, ik ¥ LVEF IEE K 121 FI3EBAR O 5B W sh B3 43 5 HF -
PEF (59 %) fidE.C> 71 7538 (non—heart failure, NHF )25 (62 ) , 50 B2 2 BL.O DI BEIE ¥ & 0% R4AE , 3 =4
s PR BB AE AL B B S BT L, B 2R TAE45AF #h 28 (receiver operator characteristic curve , ROC) ¥F
#t E/Em 2W7.0 B Wish B & HF-PEF MMNMME, &R (1) 5% BRA L, NHF 41 % HF-PEF 4R E K, AL
BF ( Cr) K i 42 35 5K 37 i 44 K BT 44 (N—terminal pro—brain natriuretic peptide, NT-proBNP) ¥k BB i | =4 [A] Lb i 2
RAEHKITFER X (P<0.05), (2) 53T BB ki, NHF 44 & HF-PEF A LR &K E K E/Em 3% &, LVEF
TR, ZHRAEFFRITER L (P<0.05), (3)E/Em 2.0 5 Hizh & & HF-PEF 7 ROC 28 T mE#K 0.770
(95% CI.:0.675~0.865), LA E/Em=9.35 # A8t , 2% HF-PEF (U SR 5 PO T (8 B BH v Tl
551K 66.7% .73.6% .83.8% F1 50.0% , (4)Spearman AHIEM:4r 477 BH.L B EAEI B # * LaNT-proBNP 54§ |
AL FEKRRAR L LEEFHKKNTRE E.E/Em 21E483%, 5 LVEF 2 A5 (P<0.05) ,H# E/Em 5 Ln NT-
proBNP #2652 98 (r=0.648,P<0.05) , &5 E/Em WWEX LKL 5 EIsh 8 & HF-PEF BH 8090 A E.,
KB LEES; A OCEHNSREE LN EE; E/En HE; AR L L HRB
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E/Em ratio for assessment of diastolic heart failure in patients with atrial fibrillation
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Abstract ; Objectives To observe the diagnostic value of the ratio of early diastolic transmitral velocity to early
diastolic mitral annular velocity (E/Em) for heart failure with preserved left ventricular ejection fraction (HF-PEF )in
patients with atrial fibrillation. Methods A number of 121 patients with nonvalvular atrial fibrillation and normal left
ventricular ejection fraction (LVEF) were enrolled in the study, which were classified into HF-PEF group (n=59) and
non-heart faiture (NHF) group (n=62); while 50 cases with sinus rhythm and normal heart function were selected as
control group. The clinical and echocardiographic data were compared among the three groups. Receiver operator
characteristic curve (ROC) was used to assess the value of E/Em for the identification of HF-PEF. Results (1)
Compared with control group, NHY group and HF-PEF group were older, had higher serum concentrations of creatinine
and N-terminal pro-brain natriuretic peptide (NT-proBNP), there were statistically significant differences among the
three groups (P<0.05). (2)Compared with control group, NHF group and HF-PEF group had larger left atrial, higher
E, higher E/Em ratio and lower LVEF (P<0.05).(3)Using E/Em for identification of HF-PEF in patients with atrial
fibrillation, the area under ROC was 0.770(95 CI. 0.675-0.865).Taking E/Em ratio =9.35 as optimal cut-off value,
the sensitivity, specificity , positive predictive value and negative predictive value was 66.7%, 73.6%, 83.8% and
50.0% respectively. (4)Spearman correlation analysis showed there was remarkable positive correlation between Ln NT~

proBNP and age, left atrium end—diastolic diameter, left ventricular end -diastolic diameter, E, E/Em( P<0.05);
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negatively correlated with LVEF (P<0.05) in patients with atrial fibrillation. The strongest correlation was E/Em ratio
and LnNT—-proBNP (r=0.648, P<0.05). Conclusions E/Em ratio could be useful in identifying HF-PEF in patients

with atrial fibrillation.

Key words: atrial fibrillation; heart failure with preserved left ventricular ejection fraction; E/Em ratio; tissue
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RETRAR, LAEREEB IR E
BRHEZ—, HA 240 571158 (left ventricular
ejection fraction, LVEF) IE#E# & 50%, #FRHN
LVEF ££ 88 .0> 1323812 (heart failure with preserved
left ventricular ejection fraction, HF-PEF), #ff5% {0
AECEFKIRE LI EREBENEIITHE .
FER TS B R LI 48 T REBE D B &), HF -
PEF B3 Al BRI R IR 55 J e v iR BRI o, e PR
Wiz, 5B ABREELE Bk RE ZHEMmE
BEC, | 25%~30%% & HF-PEF & &
L ERBh L, OB EFR LT RESE— 25k,
HE5OLAZEBERERD, BHift, RE2H HF-
PEF LB EZi B EAEEENIRIRNE, 3
4RI E/Em WW{E7E HF-PEF .0 B EAZI B E 1
IVAEELV I

1 #EMAGE

1.1 —i%es

EEL 2013 4E | A& 2015 4 7 A LB ER
K25 = B E O B NEHERE, 121 BIE R
SEREAY LVEF IE % f93E I LR .0 5 B3 B & AT
RS, HP B a7 6, & 74 6, £
(74.57+8.49) % , LREAREERNEBELECERR
J& (left ventricular filling pressure , LVFP) ¥ & 1/}
REBHAINKIEN L0 ZE KB “2F5
#”, HERTHIRAEGE, FERAERE
S MELESEPRIE IR TAER T A, SRR
FH.O BB s & # HF-PEF 26ifcE. B O S
Y IE R AR AE , ¥4 & Framingham 12 Wi A5 4
LVEF>50%, *#E4 J& HF-PEF, 121 #il.0> EEish
&4 A HF-PEF 1 (59 1) #dE.L 7 9% (non—
heart failure , NHF ) £H (62 ) , YEEU I8 A BE 28 1
OBHEOINEEER & 50 Bl b3 A, 5 20 4,
4 30 Bl EE 4 (64.06+£11.76) % . HEBRARUE . 220>
U ZE Th REVR K (LVEF <50% ) . 0> IE B BEEA% | 5C
RO R | PR B0 (LR O LR R LD LR
O ELBRARE EEMBIKEE CERFLE
R ERE,

1.2 —BOR R R T I

B % NI BT AR M) R O R
W EEAR IRAE B R 3 B A 20 R B4 (New
York Heart Association, NYHA).L>EHE4r 4% .,
1.3 AR s

P ZRAE WA 12 h R B S REUY
#fikiin 5 mL, {135 E BECKMAN DXC 800 4 4 3
HEAL AT AT 28 1078 =Bt H i (triacylglycerol , TG ) |
)= B [& BZ (total cholesterol ,TC) {K % EEE H H
B EE (low density lipoprotein—cholesterol , LDL-C) |
EEEREAMER (high density lipoprotein—
cholesterol HDL—C) . Ifit JLEF (Ser) &% R & & (Bun)
WE SRR,
1.4 I 4 SRR R i i 94 B T Ak vk BE U <2

ABEIE A A2 3% 25 18 B BUR ## K ML 2 mL
FZ WM Z B (EDTA) FiE il Eeh , I EAE
Y B3R o A PR A B9 miniVIDAS 4 B 315824
GREST TN, SR FIBEER S 5 06 4347 W 28 1 S
M E KRR AKETE (N-terminal pro-brain
natriuretic peptide, NT—proBNP) ¥ [ | P2 4% #& i #
VEULBA AT HRAE,
1.5 LEEERETE

A4 % 3% F] PHILIPS IE33 % 8 £ #hi s
LB Y, 1R 4R R E A O B Sl BiR v,
ARE LR RN, AFMNEKEERT PRI
UL EEMRERFNES OHESE, KX
EBEELSEFSEENNEREREUT S
B-HMEFLECERMUBET MBS WEL
DEE KRNI (left ventricular end —diastolic
diameter, LVDD) J 72 0> B5 &F 5K K N 4% (left atrium
end—diastolic diameter, LADD) ; .(>2 I &2 1] i ik v
£ H B B AR PRET KB M ISR E,
Pk i 40 4R £ 3 B AR 7 U B R BR N BE AT 7k B 1
BEEHEE Em, 18 E/Em, HEEWE 10 03
A8, B EME, ARG YIE M A Simpson
%Ll & LVEF,
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HILL M(Pos~Pys) Rrm , B LLBCR A ¢ KB FIES
B, THECRR LUE 8GR H A e BCR A P
Ki%, NT-proBNP B B R X %4t 8 , LuNT-proBNP
TEIERSTH , K Spearman FFX M Hr#E A L
R B S EF0 LaNT-proBNP fIFE e, LUIZIRE
TAEFFIE B £R (receiver operator characteristic curve,
ROC) iF#r E/Em Xf.L> B3 Bl 3 8 & HF-PEF 2 M7
B {E ., L P<0.05 RARZEFRBHITERE L,

2 # B

2.1 3 AHIGERR L

5%t FR4H 8 ,NHF 20 X HF-PEF 4 i F
K, MR ER 1 ULEF K I % NT-proBNP ¥ & [ HF -
PEF 4H vs. NHF £H vs. XY BRZH ;1 453.02(1 050.00~
2 645.00)pg/mLvs. 321.5 (160.5~448.0)pg/mL vs.
67.05(20.00~110.00)pg/ml., P<0.05 ] & , =41 [A]
HBZERBRITFE L (P<0.05); Z4A [ MAS &
R4 BT R WE IR 9% BB & Ll (HF-PEF 48 vs. NHF
2H vs. FFBBZH :27.70%(16/59)vs.10.0% (6/62 ) vs.
20.0% (10/50) ,P>0.05 | L3 , Z R LHITFE L
(P>0.05), 03 1,

£1 3AIKKARILE [£xs]

#H 5l Xt R4 NHF 41 HF-PEF P
n 50 62 59

Fip/ % 64.06£11.76 72.26+7.88"  77.00£8.49°-"'*  <0.05
REZ/mmol-L'  5.19£1.25  5.71x1.51°  6.97+£2.48* "  <0.05
WUEF/umol - L™ 70.71£16.32  74.02£17.41° 91.42226.43°"" <0.03
TG /mmol - L™ 1.47£0.83  1.5320.77 1.20+0.53 >0.05
TC/mmol - L 4.59:0.98  4.37£0.90  4.22:1.02 >0.05
LDL-C/mmol-L"  2.90£0.72  2.58x0.70 2.5320.82 >0.05
HDL-C/mmol -L"'  1.022£0.28  1.02+0.20 1.07+0.34 >0.05

. 5B E L, P<0.05; 5 NHF 4 kb8, " P<0.05

2.2 RiAE TIERFEMR SIS R

E/Em 12l HF-PEF i ROC T H {4 0.770
(95% ¥] {5 X 8] A 0.675~0.865,P<0.05), LA E/
Em=9.35 HE S, 2W 0 EWish B HF-PEF /)
HURBE R 66.7% , ¥ R H 73.6% , BHAEHU(E A
83.8%, BAMETRI(E R 50%, HA B & T M
B, LA 1,
2.3 3HBRELESHEE

55t B 40 th 4 NHF 41 & HF-PEF £ .0 5
FFHRARNRBE K E & ,E/Em ¥ & ,LVEF T
B, AMHEEERFBEFHITEE N (P<0.05), 34
LVDD .Em t3, Z R HREIHHE L (P>0.05), 1

185

i
0.8+
i 0,6ﬂ‘
B |
=044
0.2 |

|

0.0 T r T r T . ]

0.0 0.2 0.4 0.6 0.8 1.0
|57

B 1 E/Em 28700 B EiE) S#& HF-PEF ) ROC B

x2 SABFLYPEASHUER

HF pog: el NHF 1 HF-PEF#H  P{H
n 50 62 59

LADD/cm  3.38+0.43  3.99:0.67°  4.40:£0.41°"* <0.05
LVDD/em  4.88+0.32 5.0£0.44 5.0£0.42 >0.05
LVEF/%  66.61+592 64.6126.62  61.21+6.12*"* <0.05
E/em-s™  72.62+8.31 91.01216.02° 95.81+15.92°"° <0.05
Em/cm-s~  9.46:1.57 10.42+2.11 9.17+2.57 >0.05
E/Em 7.81£1.23  9.15+2.939° 11.4324.64°"" <0.05

T H %L A, P<0.05; 5 NHF @ B,V P<0.05;E; =
R EB M TS EE ; Em, REFEFKEDNSSEERE,;
E/Em. TZRIBET 7k BB I F0 B 5 Ao EF S B B 05 2 g
HEZL

MR 2,
24 OHESIBENEECHEERRE SRR
R I I AR AR BT YR BE I R 3R

#H & ¥ 43 71 (Spearman ) 45 SR & B, HF-PEF
LB B E R LADD LVDD . 4 E.E/Em 5
LoNT-proBNP £ 1EAH X, 1M LnNT-proBNP I 5
LVEF 2 fi#8% (P ¥<0.05), HF E/Em 5
LnNT ~proBNP #H %t & 58 (r=0.648,P<0.05),
LoNT-proBNP 5 Em X8 FHH X ¥ (P>0.05), 1
#3,F2,

3 it i

O 5 BBl IO S R B PR AL R
WZ—, EEENRER 870018 WL
W BE T LA RO B BB, 0 55 B B 7E 6T Tk
DAERBEFHIRERN 2%, F 5051325
TR FEER A BE R A I AR SC ), 0 5 BB T 5@
B EAR S ML HRFEINGEER . LaEdE
SPHHEKNSEE ., LOZERNTERARBLES
AL 10 2O EAF KRR, BF R B R L B
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£3 LEENBEESOIHEEIFIFS LaNT-proBNP

Z BHX R
=] r P{E
i 0.395 <0.05
LVEF -0.440 <0.05
LVDD 0.365 <0.05
LADD 0.509 <0.05
E 0.428 <0.05
Em -0.174 0.109
E/Em 0.648 <0.05

LnNT-proBNP

Bl 2 LnNT-proBNP 5 E/Em I A SHESE (r=
0.648)

Bish B & PEFKIIGES 30 d R R LK E
SR L B BB R DIy RESE— 20 B4k, IR H 5 0
F1E B E R KR, BT, MR O B B R A Y
EPIKDIREXT RS RIQIT PTG ER EE, &5
LB ERAR LA EEEEE NS, FHEA
HHBEM A OB KN EERERE FRZ
—, R ZREMRLLEHERETNE LR
SR BHIMRIERE E SN MIEEREE A Z
tb (E/A) } E % 3 3% B [8] (deceleration time,DT)
R A D EET RN AR, (B MR R O AT S
A, DR, LBREFEEMNZREKR, JFH HF-
PEF & T E/A FFAE“HIEH " R EIER”
AL, FNCHEERE AEMEEZENK,H
T 9 7R i 37 55 33 25 4 e A of o g O U 47 5K )
fE, HE5HA.LSEHENER LVFP AR
2, ML TIPS 2.0 E ET K D RB B FRARFE
oo E/Em 3813 U5 &F 3% B4 — R iE 3 i 48
Xt O EEFIRINBEH AT IV, BRIC &ER4A
REEYREHRSHLELCEFKIERA2ER
MEPREZ —, REFERBAOE OIS 4E
TER 77 [a) B9 AR 4L, AR F AR M w5 S 8L,

E/Em & LBEMELCZETRBMERE /N, I
HWfLERTE M, OR, BERREEENE
M, E/Em 7ERL EAOEMM S FREREED
Re R B LVFP ML, 5/ QLR ENE
B & ODZEEFKAKIIE 51 (left ventricular end
diastolic pressure, LVEDP)  fifi 3l B #2 /& (pulmonary
arterial wedge pressure, PCWP) %548 Xt 0 & 8 T
TR FFESEE/A, BAROEBRISEH
WL EIHRE IR R L H IR

EERMHFRRER, SLRFENEML,
E/Em>9.0 X 2W0 FHIs R ELLERBE>
15 mm Hg(1 mm Hg=0.133 kPa) & 8 F fi4E 5
BEAYHHR 72.7%F1 70.4%2, AR, KL
FEEEh & E T HF-PEF 25 5 NHF B4,
EREEmBERS, ERARITEE L (P<
0.05) , 3%/~ HF-PEF 83 0> b5 B 8 A0 .0 AL 1
WK, ZO0ERBEAE, KHFK E/Em # ROC
SWEEREYW U E/Em=9.35 ME A, Hi2H0
B Bizh % HF-PEF ROk F ALK 0.770, U
BN 66.7% ¥R EHR 73.6% , FAE B E KN
83.8%, BAMETIIME N 50%, BB B KB M
B, 5B R4 RAER,

M % B YK 49 Bk (brain natriuretic peptide,
BNP) & H 8 2 KA B BR 23 A .0 7 3258 #4 1fi
KirEY, NS R E T REE A7 5K DI RE v (K T 5
EAC S ER AT @ MK BNP R E TR s K
LN ERISH SRS H O RBRTEREN
AL B H W LS 7 T R L B 285209, T NT-
proBNP {E7 BNP BT, LR E R IRE
FIEARE, HIREEHE AT R S W EF K T
BN EREAIER, 3 H5 HF-PEF 8503
BERI AR YIMR, BB BRELILEREL
FE0 J15EW 113 NT-proBNP ¥k & 88 ML
FEAEEM, LB MK NT-proBNP ¥ B F
B ERATRER LB EEhEO B RIS, B E
T2 ok Al 2B MR 450 55 e 7 S far 38 i 500 B e 4L
FRERRR | A4 b A0 A AE RN R B AR LR F Y
R, 5 % 0 BB 7K BNP 3[R f9ad B ek, AT
8 BNP BRI ML 5 -0 55 B3 2 B 448 0 P 55 8 2
MmEEKE I ZEBE, 5180 FEEBEEHM
OB T, OB BNP 4 W38 ;.0 B LA
s, B ERRBEZR, 5RO EH KK
RS LT, O ) BNP B A I, ABFFT4R
7R NHF > 5 Wi 5h 58 # Ifl 38 NT-proBNP ¥ & 48 1F
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# 54 R, T HF-PEF LB E3h B E 4 imH NT-
proBNP ¥k BE %t NHF L 5 Wish B & &, HiH b 3=
REGITFE X (P<0.05), SBEERTHES,

M3 BNP ¥ ESBHE.CE LMIBREY]
MR, ZEOBE RN ELERERE IO BB s
%2 i (8] J2 2 iF HF-PEF .0 & B 3 8 3% 111 3¢ BNP
We BB Mr AF0!, Spearman MM rgE RE
B, A4 HF-PEF > 5 8131 & & # LaNT-proBNP
5 4 % .LADD.LVDD.E.E/Em 2 EFM %X ., 5
LVEF 25 (P $#<0.05), 5 Em T8 EH LM
(P>0.05), H# E/Em 55 LoNT-proBNP A C 5
3R (r=0.648,P<0.05) , B T E/Em 1B 2R B
B 8i3h B ¥ T HF-PEF M2 08 5 &
TR IT .

28 LR JE/Em Wl A BhF X0 B B Bh B
# HF-PEF MR B2 Bl 02 HIBH)E, 6
BEIER OB EENEEKE, E/Fm il
ERARLE HE NMRAEEHTHRS BT
O PN B & HF-PEF Ki2 W B YISL ol 17/, (8
Fills RHES R AT 5 HaTBEA BB/, MAFIE
Kt — LR BIRH, B & O RER AN T4,
AR [E] NYHA (O DIEEAr R B E/Em BAE4L,
HiT E/Em /KR FE NYHA (0 Zh 88 4% B1H8 in i
F& ., FIEES X HE-PEF 8.0 BB 5h 8 5 e
ST RIJE X, M %E E/Em 5 HF-PEF WIEIRE /R .
% NT-proBNP ¥ & R B[,
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