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17 5 5 S0 0 (0 0 7 5/ — SR R 11 6 ok v g ST e {10 O B BE (E/A) . B/ ZRET sk R 4 {E 2
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PR A EREAE/ ¢ A D E TR E & AO0EEA . 20 ETIEEAHLASIY &
TR 2D EIERALASUE A0 E TR R T &, 258 G158 L (¥P<0.05), LASIH
E/éRIEAM K (r=0.575, P=0.023); LASISE/AR A (r=-0.481, P=0.021); LASISNT-proBNP
AKX (r=0.078, P=0.472). Z5i: LASIA] B0 EEF R IIAEA 2B E A L EFF K IIGE. LASLE
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Correlation between left atrial stiffness index and left
ventricular diastolic function and N-terminal pro-brain
natriuretic peptide in patients with left ventricular diastolic

Abstract

dysfunction
ZHANG Chiyuan, LIU Qiming
(Department of Cardiovascular Medicine, Changsha Central Hospital, Changsha 410010, China)

Objective: To investigate the relationship between left atrial stiffness index (LASI) and left ventricular diastolic
function and N-terminal pro-brain natriuretic peptide (NT-proBNP) in patients with left ventricular diastolic

dysfunction and to evaluate the value of LASI in the term of patients with left ventricular diastolic dysfunction.
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Methods: Fifty-eight patients with left ventricular diastolic dysfunction diagnosed echocardiogram were divided
into two groups by with (28 cases) or without (30 cases) left ventricular hypertrophy. Thirty normal people were
chosen as an age-matched control group. The concentration of NT-proBNP was measured by immunofluorescence
method. The E/A, E/é and LASI were detected by echocardiogram and calculated. The correlation between
LASI and E/A and E/¢ was analyzed. Results: There concentration of NT-proBNP was no significant difference
between patients with left ventricular diastolic dysfunction and in the control group (P>0.05). LASI both in left
ventricular diastolic dysfunction with and without left ventricular hypertrophy were significantly higher than
that in the control group; LASI in left ventricular diastolic dysfunction with left ventricular hypertrophy was
significantly higher than that without left ventricular hypertrophy; E/é both in left ventricular diastolic dysfunction
with and without left ventricular hypertrophy was significantly higher than that in the control group; E/é in left
ventricular diastolic dysfunction with left ventricular hypertrophy was significantly higher than that without
left ventricular hypertrophy; E/A both in left ventricular diastolic dysfunction with and without left ventricular
hypertrophy were significantly lower than that in the control group, the differences were statistically significant (all
P<0.05). LASI was positively related to E/é (r=0.575, P=0.023). LASI was negatively related to E/A (r=—0.481,
P=0.021). LASI was not related to the concentration of NT-proBNP (r=0.078, P=0.472). Conclusion: LASI
can reflect left ventricular diastolic function. There is no relationship between LASI and the concentration of NT-
proBNP.

left ventricular diastolic dysfunction; left atrial stiffness index; N-terminal pro-brain natriuretic peptide

pro-brain natriuretic peptide, NT-proBNP)J R )
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filil £ 38 %0 (1eft atrial stiffness index, LASI)& H [ijHE
PR b4 5 — A T R 72 0 P AR JE (Teft atrial
stiffness, LAS)MIFHEAR" . ZIEIRLE & 40 Bl
1 (left atrial pressure, LAP)FINAE (strain, S)%
WK, 70 b BT B UL, BERCHE)
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Defe it 7R RIS, AR B ERIILASIS 22
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FOMR RS, e RATE S $ (8 B 22 ) B SCHF o
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1.1 &%

HEH201S4F8 ] 2016472 J1 78 v B A 2 I Al
TERBEE 2 0 A0 B A R DR A R S8,
*E*EE'D%EE?E%&(M& ventricular mass index,
LVMI) ¥ H o0 o0 260 % TE B R4 (3041 ) Fl 20 2
JEEL (2800]) o 2ol &P 5K U1 T il IR A ) o o
1) BE A A7 it o JIE S 9 52 (5 e 1/ 55 1 1L
ﬁ); Z)E‘Dﬁi%ﬁmlﬁ%&(left ventricular emptying
fraction, LVEF)=50%; 3)# A OGS L0
& 5k TREA 42 1Y 12 Wi bn o [ AR 11 4T ok 7 1 e
ML 378 3 BE /7 — A e 1 5 7k e o O e 0, 9 3
(E/A)<18>2]. A2 BRI HibRfE Ry 220
%Dﬁi*gﬁ(left ventricular mass index, LVMI)=
125 g/m*(H)di=110g/m’* (&), ALUTHEHRZ
—H TUHERR: 1)2aM.OoNRESE; 2).0 L9 ;
3) LB s 4) O MEARIE ; S) MMM o).
B 2 e B i [ 2K T OE R A3 . B /N akuE
% (glomerular filtration rate, GFR)<90 mL/min];
7)Y . RIFEREL; 8) 1E7E N FH BNPAH S il 5
HEATIRYT o VMU R 1E 5 N300 2 % i, BEAE:
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1.2 Fi&
1.2.1 — A ek

AEHE YD SRR . FR . B, K
&, REH L (body surface area, BSA). RHEF5AL
(body mass index, BMI)., [l . />3 M A JC & i
JEI . Lo A
1.2.2 AR ARG e S5 A5

g ARETEEE12 WA I, 2 Zj U 4R
| (ethylenediamine tetraacetic acid, EDTA)‘HL]?}%%,‘
WA IS DK IS mL, #8757, SEEPLA3 000 r/min B
L3185 min, 438 LIEMK, RAFET-70 CHRIAFT.
1.2.3 AALIEAR AR

N 18 9 451) £H AT R A 1 R AT S R O L I
g . HFEhee. BHIhRE . WIS M 1(cardiac troponin
I, cTnl). M3 D-— JAK | NT—proBNP%‘%ﬁﬁ, 1
AEH ABE Y B A SR i A Bk
124 B FCHEKRE

. RIEPIQ7CH (i A2 W X
(faf 2% Philips/AAl), SS-1#Rk, HLW KK
1.0~5.0 MHz, WiAiih40~60Mi/s, A7 EIMGIENH
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R TIFAORIBE R, IFRIE Il sk 2 /R R0
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Figure 1 Assessment of global PALS by STI
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end-diastolic dimension, LVEDD) . % [f] @ )& &
(interventricular septal thickness, IVSD), /D%
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LVPW), RHEDevereuxt IE 2 3+ H LVMI,
LVMI(g/m?)={1.04x[(LVEDD+LVPW+IVSD)x3~
LVEDDx3]-13.6}+BSA; BSA(m?)=[0.061x
B 15 (cm)+0.0128x /K (kg) ]-0.1529, 2) bk £
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4)&},"iiﬁﬁgbifg{(speckle tracking imaging, STI),
NG Wiz 3l 5E & 0 B BPE FEAT I R BOREAE
BT RO R MO (OB ET . FEE) . DR
S (ZE 0 B R RE) GO WT O (ZE 0 5 M BE
Jo ] o ) 1 5 U B v T] BB o DT B A AT 4 i
(A2 Berp R B ATE ] T LLGIER) , il 4%
J BE 2% 71 BT U B WA S I 720 B YA ] W (ELS ,
I B B T RAT M, B2 0 5 SR ) e
)W 7% (global peak atrial longitudinal strain, PALS;
K1), S)IT5HLASI, LASI=E/¢/PALS.

(A~ AT = = MR, FREIRE L ASTHE RIS B 20 D 4 BE , 4 MFEIRE . WPIRIB . BIRE:, H%
BTN A2 0 5 45 BEA BORLEVAR AR AR 2k s (D, E)ROAREB . = DUBSZEL Bk (B Y A FIPALSS AL B 7w o
(A~C) The strain of the 6 individually colored LA segments (dotted line) from 2-, 3- and 4-chamber views; (D, E) PALS referring to the mean LA

peak strain value during systole.
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1.3 GtitF4biE
K HISPSS 22.048 i 44 A7 Bl o M o 3T
TR R B B e hn e 25 (xxs) Ron, 2410 1L
?“"ﬁﬁﬁ%ﬁﬂ‘ﬁ 20 [A) P L #R HIBonferroni
s THECEORL R A (B o o) #ox, dlE L
i" ‘”ﬁﬁ*jﬂu%, A5 5[] 1) A & PE R Hl Pearson
MMM, P<0.0SHERFHLGEIT %2 X,

#HR

2.1 EH—RBIGKREZRFIELIBIRBIEER
PERI, AE#Y, 0%, BSA, BMI, 2515 b,

R1FA—RIGRF R E LSRRI LR

JFETiRE, D-—%{K, ¢Tnl, NT-proBNPKE X
LVEFTE 4% 4 7] 22 5 4 L Ge 12 7 L (P>0.05) 5 i
FhAe BAE 220 = E B IR 41 5 220 5 A0 5 40 401 [A) 2%
SLGIT 5 L (P>0.05), LALELIEIEYH . A&
D ENEA MR & TR, 258 A%I#
B X (¥P<0.05), HAELE THEA S A0 =ML JE
A 22 7 RG24 L (P>0.05) . ZOFEEE
41IVSD, LVPW, LVEDD, LVMI¥E T X} R4
EOETNEH, 2RHASIE L (P<0.05);
IVSD, LVPW, LVEDD, LVMIYEZ.Ly&E LS
H 5 XA ) 2 R ¥ TG it B L (P>0.05,
*1).

Table 1 Comparison of general clinical data and biochemical indexes in each group

24 X IR (n=30) Ze 0 TR (n=30) Ze il ZE ALY (n=28)
PR (55) /% 53.33 60.00 67.86
R/ % 61.37 +6.22 63.00 = 16.59 62.25 +19.23
W4 /mmHg 118.08 + 6.64 129.78 + 15.46 130.30 = 19.09
&7 5K K /mmHg 65.77 + 10.62 77.16 + 16.82* 75.49 + 11.50*
/(K -min™) 63.73 +7.96 66.70 + 12.92 79.64 +7.73
BSA/m’ 1.64 + 0.08 1.62 +0.10 1.63 +0.03
BMI/(kg-m™) 21.28 +£2.57 21.41+3.23 21.68 +2.55
FBS/(mmol-L™") 545+ 1.51 526 +1.52 4.73 + 1.69
TG/(mmol-L™) 1.19£0.52 1.56 + 1.09 1.55+1.03
TC/(mmol-L™) 4.71 £ 1.50 5.08 + 1.12 4.86 + 1.24
LDL-C/(mmol-L™) 220 + 1.06 273 +1.48 2.67 +1.90
HDL-C/(mmol-L™) 1.38 + 0.60 1.21 £0.38 1.32 £ 0.45
ALT/(mmol-L™") 39.15 + 18.96 37.84 +24.86 39.95 +20.36
AST/(mmol-L™) 30.22 + 6.68 34.36 +9.48 33.45+8.53
TBIL/(mmol-L™") 11.69 = 3.74 13.54 +7.43 10.45 + 5.40
DBIL/(mmol-L™) 6.57 +3.42 7.09 + 3.72 8.16 + 3.95
BUN/(mmol-L™") 5.95+3.19 727 +3.73 6.50 = 3.10

Cr/( wmol-L™)
UA/(mmol-L™)
GFR/(mL-min")

108.18 + 47.59
346.28 £ 100.86
122.36 +21.68

D-Z2{%/(mmol-L™") 0.06 + 0.02
cTnl/(mmol-L™") 0.07 £ 0.03
NT-proBNP/(ngL™") 91.62 £ 16.78
IVSD/mm 9.08 +0.99
LVPW/mm 8.83 £0.96

110.01 + 45.03
333.8 £ 180.54

108.86 + 30.43
356.35 + 56.98

119.91 +7.92 116.40 + 10.95
0.05 = 0.02 0.06 = 0.02
0.08 + 0.08 0.10 +0.11

98.91 + 12.25 97.47 +29.34
9.16 + 1.20 12.54 + 1.70*
9.16 + 0.97 12.04 + 1.25%
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gxR1
ZH Xt HE 4 etz oI R4 etz ML
LVEDD/mm 48.37 £ 4.75 46.75 £2.79 54.89 + 2.96*"

LVMI/(g-m™) 102.71 + 17.06

110.58 + 14.69 134.83 + 29.89*"

LVEF/% 64.19 £9.52 60.47 + 9.45 64.40 = 7.30
S IR 1/ [ (%) ]
e I — 27 (90.00) 28 (100.00)
T = 18 (60.00) 21 (75.00)
EXFIRALLE:, *P<0.05; HZAOETAFEA LA, P<0.05,

Compared with the control group, *P<0.05; compared with the left ventricle without hypertrophy group, "P<0.05.

1 mmHg=0.133 kPa.

2.2 BHAELEFKIIESH LR
LEOETLIEEHS AEOFRIEHA, B/t

TXTEY, ZRWAFEIT¥%E L (P<0.05), £l
FHLRAE/ ¢ O E LR A TS, 22450

2R (P<0.05); ADELMIEM S £ .0 R
HE, ¢, BE/A¥IMCT XA, 258658 01%5
X (P<0.05), ZEOFEAEH B 280 % LR 4 T
%, ZRA5IH¥E X (P<0.05, %2).

2.3 &40 LASI, PALS Lb3R
Je 02 JC AR JEE 4H Fn 22 0 3 AE JE 4 PAL S 1 i

F2 BHEEOELTKINBELL R

TR, ZRAHESITFE X (P<0.05); KD
%HEFQEPALS?‘E DELIEBEHEM, Z25FH
GiitE i L (P<0.05); AOELIEH , £OL=E
REEHLASIY & F X R4, 2R ASEIT¥E X
(P<0.05), ZrOrz R LASIAS 260 3 TCHE R4 B
5, ZRAESIEE L (P<0.05, #3).

2.4 LASI 5 E/A, E/é, NT-proBNP B8 X4 #r
LASISE/é R IEM XK (r=0.575, P=0.023);

LASISE/AR M) (r=-0.481, P=0.021); LASIY

NT-proBNP A (r=0.078, P=0.472; [2),

Table 2 Comparison of Left ventricular diastolic function in each group

S8 X HRZH (n=30) JE0E TR (n=30) e % N4 (n=28)
E/(cms™) 89.87 + 4.60 83.49 + 3.89* 82.38 + 4.00*
A/(cmes™) 64.01 + 12.45 84.43 + 6.02* 84.53 + 1.89*
E/A 1.05 +0.39 0.92 + 0.09* 0.93 +0.10*
é/(cm:s™) 12.64 +2.04 7.04 + 0.80* 5.20 +0.81*
E/é 9.87 +1.21 11.73 + 2.36* 13.02 +2.34%
5XPIRALbE, *P<0.05; S5ALE AR L, “P<0.05,

Compared with the control group, *P<0.05; compared with the left ventricle without hypertrophy group, P<0.05.

R3 HHLASI, PALSLLE
Table 3 Comparison of LASI and PALS in each group

ZH Xt HE4H (n=30) ZebzE JCAE R4 (n=30) JE O ZE MR (n=28)
PALS 48.92 +7.74 31.90 + 5.64* 20.71 + 4.59*
LASI 0.15 + 0.03 0.39 = 0.08* 0.84 + 0.29*
XA LLE:, *P<0.05; HZAOETIFELA L, P<0.05,

Compared with the control group, *P<0.05; compared with the left ventricle without hypertrophy group, P<0.0S.
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Figure 2 Correlation analysis of LASI and E/A, E/é and NT-proBNP
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B e . NT-proBNP £ B AE 1L T 0% LAY 43
WORURL Y, RO 5 &= RERK T Ok O L
JERERA K, AMREGERE/R: MIHENT-proBNP
WAL ERFRI AR BT G AT 2R
TG #5 L (P>0.05), ULBHZLEEFKTIBEA 4
A ODENM AR EEK, HFHUKANT-proBNP
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L0 EEFIKITIREA &R, F . st T R
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