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Prognostic value of left - ventricular diastolic dyssynchrony in patients with dilated
cardiomyopathy
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[Abstract] Objective: This study aims to evaluate the prognostic value of both left-ventricular systolic and diastolic dyssynchrony in
patients with dilated cardiomyopathy (DCM). Methods: Seventy-four patients with DCM from the First Affiliated Hospital of Nanjing
Medical University were enrolled. The phase analysis technique was applied on resting gated short-axis SPECT MPI images to measure
left ventricular systolic dyssynchrony (LVSD)and left ventricular diastolic dyssynchrony (LVDD) , including phase standard deviation
(PSD) , phase histogram bandwidth(PBW ) , and phase entropy (PE). Patients were divided into cardiac death group and survivor group
according to the follow-up data. The Cox regression analysis was applied to determine independent predictors of major adverse cardiac
events. Variables with P < 0.10 in the univariate analysis were included in the multivariate Cox analysis to determine independent
predictors of major adverse cardiac events. Results: During the follow-up period,29(39.2% ) cardiac deaths were observed. Compared
to survivor group, patients with cardiac death had lower left ventricular ejection fraction (LVEF) (P=0.011) , and more severe LVSD
and LVDD (P < 0.01). The univariate Cox regression analysis showed that hypertension , NT-proBNP, LVEF, left scar burden, systolic
PSD, systolic PBW, systolic PE, diastolic PSD, diastolic PBW , and diastolic PE were statistically significantly associated with cardiac
death. The multivariate Cox regression analysis showed that systolic PE and diastolic PE were independent predictive risk factors for
cardiac death. Conclusion: Both the LVSD and LVDD parameters from SPECT MPI have important prognostic values for DCM
patients. Both systolic PE and diastolic PE are independent prognostic factors for cardiac death.

[Key words] dilated cardiomyopathy; left ventricular systolic dyssynchrony; left ventricular diastolic dyssynchrony; single photon
emission computed tomography ; phase analysis
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3k AL L% (dilated cardiomyopathy , DCM)
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brain natriuretic peptide , NT-proBNP) | 2= % 4 .53 %%
(left ventricular ejection fraction, LVEF) \Z[ 2.0 JIE
2x(New York Heart Association, NYHA ) .U>IEE2% .
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Figure 1 The systolic and diastolic phase polar map and histogram of DCM
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5] ) 4H 5 P4 Pearson A0 ¢ 43 #1 o Cox [B1JH 43 #1
FHRA 2 3220 EAS B i ph 7 il ;5 5, B
AR 4B P < 0.10 A7 5 AR I R A28 &
HEAZ A Cox 7M. NT-proBNP R ¥E 5 T8RS —
GYIERE R AR A BRI PE (4 1E (A 0
R EF I PEPME R 2.5 Ma#EZ . Kaplan-Meier
AL ZR HL R 9K 9 PE 1E % 5 PE S8 0 S E A A7
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#1157 (angiotensin - converting enzyme inhibitors,
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Table 1 Baseline clinical characteristics and LV function parameters of the enrolled patients

bty MR (n=74) DIRHESET -4 (n=29) FEIG A (n=45) P1H
(%) 502+ 15.4 533 + 14.6 482+ 15.7 0.112
Fln(%)] 61(82.4) 24(82.8) 37(82.2) 0.735
i [ (%) | 21(28.4) 2(6.9) 19(42.2) 0.005
WEIRIE [ n(%) | 12(16.2) 2(11.1) 10(23.5) 0.104
QRSP 54 (ms) 123.7 £ 34.5 132.4 +41.4 118.2 +29.3 0.172
TR T (%) 234+114 27.1+10.9 21.0+11.1 0.023
NT-proBNP(ng/L) 1707.0(997.0,3302.3)  3258.0(1749.0,5740.0)  1390.0(741.5,1979.5)  <0.001
NSVT[n(%) ] 41(55.4) 21(72.2) 20(44.1) 0.135
FEPERH (/24 h) 274(0,2 000) 1000(100,2 000) 565(0,1139) 0.112
CLBBB[ (%) ] 17(23.0) 6(22.2) 11(23.5) 0.722
DUIRES S 1/1/ (n) 5/18/51 2/7/22 3/11/29 0.798
23 n(%) ]
ACEI/ARB 67(94.6) 26(89.7) 43(95.6) 0.210
B2 A BHL i 771 70(96.2) 28(96.6) 42(93.3) 0.503
FIPRF 68(91.9) 26(89.7) 42(93.3) 0.695
Hb o 24(32.4) 10(34.5) 14(31.1) 0.110
FRAR AT (mL) 317.7 + 106.0 368.2 = 115.7 285.2 + 85.8 0.008
WA AT (mL) 256.5 = 99.6 309.0 = 102.8 2227 +82.2 0.004
LVEF(%) 20.6 +7.6 16.7 5.7 23.1+7.8 0.011
Wi PSD(°) 36.5+15.7 46.5 = 13.7 30.1 £13.5 0.001
W4 1 PBW (°) 150.5 +71.4 188.5 + 66.8 126.0 + 63.6 0.002
i 91 PE 0.78 = 0.06 0.82 + 0.04 0.76 + 0.06 0.001
EFIKIH PSD(°) 55.6 +20.1 65.7+17.7 49.1 £19.0 0.002
EF5KI PBW (°) 198.8 + 78.8 241.1 £72.4 171.6 +70.9 0.001
EPiki PE 0.81 +0.08 0.85 + 0.05 0.78 + 0.09 0.001
x2 EOLEWHARLMEFHKARRL 2 ERIHEXME £3 DIEMFETHETTE Cox [EAHE
Table 2 Correlations between systolic and diastolic dys- Table 3 Univariate cox regression models for cardiac
synchrony in left ventricular death
2 LVSD LVDD r{E P E 5L P1H KR B 95%C1
PSD(°) 36.5+157  55.6+20.1 0.808  <0.001 LVEF {8 0.001  0.879 0.818~0.945
PBW(°) 150.5+71.4 198.8+78.8 0.873  <0.001 L 0.011  0.155 0.037~0.651
PE 0.78£0.06  0.81+0.08 0.822  <0.001 NT-proBNP 0.030  0.098 0.012~0.803
PRIRIH X 0.015 1.033 1.004~1.063
3 3 i IR PSD(°)  <0.001 1.057 1.028~1.087
W4 35 PBW (°) 0.001 1.009 1.003~1.014
3.1 AMLIAE A A FRE W 69 EARIE ARG W45 PE <0.001 1.124 1.021~1.267

AT SY &I PE AU AR AR]85 I B #FKI PSD(°) 0020  1.023 1.004~1.042
SRz " B RO T R TR LR FE BN FFSIPBW(®)  0.001  1.009 1.004~1.014
. 5HALE RSP W A8 45 PSD 1 PBW 9K PE 0.007 1.078 1.012~1.315
FHLEG, PE AN SZ B RF(E (B B g TG i BT 81 4%

IR T2 BRI A B Pr AR AR AR E RIS SR, WA, T A0 EA
B 253800 PSD A1 PBW 0{E ", Wassenaar 25'"7'if8 SEVETE ORI AR AR TR, 2552 M £ PSD H1 PBW {H
KB, e O E R 22 AR VR JF (cardiac resynchroniza- ROFE 2, PR X T DCM R 5 R U 1% £F PE BEA ]
tion therapy, CRT) [ & HLARA [F] 25 A A v, PE 7R AT G, Kano 55 B, i ] PE J2& Tl
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x4 OHEEGHSKAEEBAKER % T Cox IR
Table 4 Multivariate cox regression models for cardiac

events with systolic phase entropy

izt HE PH ARG Lt 95%CI
W4 PE - 4.873  0.027 1.017 1.012~1.212
o IR 4204 0.040 0219  0.051~0.935
FHRTEA 3207 0.073 1.031 0.997~1.067
NT-proBNP  0.702  0.402 2.475 0.297~20.605
LVEF{ 4672 0.031 0.907  0.830~0.991

x5 DOEEHSEFRABAMERN % T Cox B AR
Table 5 Multivariate cox regression models for cardiac

events with diastolic phase entropy

Fabr K PE KK 95%C1
Pk PE 4555  0.033 1.070 1.006~1.138
1 1 4388  0.036  0.212 0.050~0.905
JRIR AR 4503  0.034  1.037 1.003~1.072
NT-proBNP ~ 0.552  0.458  2.230 0.269~18.522
LVEF (i 7402  0.007  0.889 0.817~0.968

1.0+ log-rank x’=3.766
054 P=0.011
& 0.6 EFIKIPE IE R 41
kY
0.4 1
Bk
021 P PE S 2
0.0
0 20 40 60 80
AR ()
2 &3k HA PE IE '8 8 55K Hi PE R % 46 Kaplan-Meier
a2

Figure 2 The Kaplan-Meier event-free survival curve be-
tween the normal and abnormal diastolic PE

groups
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SUIETOE = G
3.2 DCM F 690 % R B F An4F K R B 37

MR O vy ) 22 FE A TR AD J I PR AR
KHECHREREZ M, AR T
W 4 AT 5K 22 8] A AN B, 25 300 WLHE 22 40
S AEIR | M5 O UL AR 25 #4 RN D) RE Y 12
o BRAEWFSE R, 22 04 A [) 20 B dd 1 f
MO IR SR KRS BH S T v A AR AT K
PO EF(H T RO T, LVDD 1 & AR

{5 T LVSD, X ] REER 4l e 1A i [R5k B
I ABASR CRT B R ™ Kim 55 HIESE, Toig &
A O EREIR , ZEET TR D REAN 2 B TRl I
FIR IR B T EEE- . J3Ah, DT e psE
ZA TR R O S BV, AT R IT T E A ) %
FA PR ZR IR M@ 145 SPECT MPL AR {7
YHTPEAL B LVSD AT LVDD 25 5, il LASE /s 22 %
BT 2l AR R R AN [R5, IF A AR & v
=K T o
FEAFFE I () DCM B T, SR LVDD 244
(PSD.PBW F1 PE) &7 i 5 LVSD 241 B 4 AH ¢
PE(r 4359104 0.808 .0.873 F110.822) , 45 5 55 2 Hiy f #F
FERR AT o FERRAEATSE TRl it SPECT 9 AH
AT & BLLVDD 568 5 24 21 2238585000 e B &7 sk A ]
o Z A RAFAACHE . B2 Hsu 5 2 IESE ™ 8 42
FIWAE DI RE T MR B AR R B i A =K
GRNREARIL , A R E IR IIREAN 20 B FH A —E
A EFIRANF . Kano 55 AIRFFE & I, W45 1] PE
S DCM (B IR FE T Ak 37 W R 2R o ARBIFE
WARM A, Beoh, AT, A R0
FAF 1Y 2T Cox R 73 W], &7 5K 0] PE 55 LVEF |
JE FE R N ey IR 5702 O WA AE T B 2 37 T
R, RUET IR DIREREAS 0T BB DCM B & $ Ak -4
{E. ARHE K-M 2k, &7 5K PE 1E % 419 5825 B A%
T (P=0.011) , #F— PR &7 sRIAA [F 2D AR
SR AL L T W oA R AN (B
AWFEAFAE—E Jm R . 758, AL 1%KL
SR IO T AN RO JIE 4 B T A 2R
A (AR R 5 LU, S48 A I o N2 432
TRF 48T T L 259 01 H JC 0 IEAR A 28 A
ARIT AEXTF A B BRI T E T RS A A
], I 7T RS B0 R % I AEAE—E B 25 575 50—, T
A7 R B DT SRR G e AT B AR I B 5 A
WE— LB UEAM I 4G
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