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prognosis in patients with acute myocardial infarction
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[ ABSTRACT] Aim  To compare tissue motion mitral annular displacement (TMAD) and volumetric indices in pa-
tients with acute myocardial infarction ( AMI) under different volume load conditions, and to analyze their correlation and
predictive value for patient prognosis. Methods The clinical data of 164 patients with AMI were collected, and they

were divided into volume overload group (n=98) and non-volume overload group (n=66) according to the relative volume
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balance level of patients.  All patients were followed up for 30 days, and further classified into poor prognosis group

(n=70) and good prognosis group (n=94) based on the occurrence of death or rehospitalization.  The general data,
TMAD parameters and volumetric indexes were compared between groups. The Pearson correlation analysis was used to
assess the correlation between TMAD parameters and volumetric indexes.  Multivariate Logistic regression analysis was
performed to analyze the influencing factors of poor prognosis of AMI patients. A generalized linear model was employed
to evaluate the effect of volume load on the regression relationship between TMAD parameters and prognosis. ROC curves
were used to assess the efficacy of TMAD parameters and volumetric indexes in predicting poor prognosis in patients with
AMI. Results Compared with the non-volume overload group, patients in the volume overload group had lower
systolic blood pressure (SBP) , diastolic blood pressure (DBP), TMAD parameters, albumin ( ALB), hemoglobin (Hb),
and hematocrit (HCT) levels, while their sequential organ failure assessment (SOFA) scores, simplified acute physiology
score II (SAPS 1) scores, creatinine, blood urea nitrogen (BUN) , pulmonary capillary wedge pressure (PCWP) , and
central venous pressure (CVP) were higher (P<0.05). Correlation analysis showed that the maximal displacement of the
annulus at the interventricular septum (TMADI ), the maximal displacement of the annulus at the left ventricular lateral
wall (TMAD2), and the maximal displacement at the midpoint of the mitral annulus between the interventricular septum
and lateral wall (TMADMidpt) and its percentage of left ventricular long axis (TMADMidpt% ) were all significantly posi-
tively correlated with ALB, Hb and HCT, and significantly negatively correlated with PCWP and CVP (all P<0.001).

Compared with the good prognosis group, the poor prognosis group had a higher proportion of volume overload, lower

TMADI1, TMAD2, TMADMidpt and HCT levels, and higher PCWP and CVP levels (all P<0.05).
TMADI, TMAD2, TMADMidpt and HCT were independent protective factors affecting patient prognosis, whereas increased

Increases in
volume load, PCWP and CVP were independent risk factors affecting patient prognosis (all P<0.05). Results from the
generalized linear model showed that as TMAD parameters increased, the negative correlation between volume load and poor
prognosis gradually strengthened.
(including TMAD1, TMAD2, TMADMidpt) and volume-related indicators (including HCT, PCWP, CVP) had an AUC of
0.971 (95% CI. 0.952 ~0.986, P<0.001), which was higher than for any individual indicator ( TMADI, TMAD2,
TMADMidpt, HCT, PCWP, CVP), for the combined TMAD parameters (TMAD1, TMAD2, TMADMidpt) , and for the
combined volume-related indicators (HCT, PCWP, CVP).

to evaluate the volume load and prognosis of patients with AMI, combination detection with volumetric indexes can further

ROC curve analysis showed that the combined detection of TMAD parameters

Conclusion TMAD can be used as an effective indicator

improve the accuracy of prognosis prediction.
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Table 1. Comparison of general data among patients with HH A fir 2 BRAA St P
. (n=66) (n=98)
different volume load groups
e[S K
5 H A WO gl P TMADI1 10.95+1.33 8.88+1.06 11.035 <0.001
(n=66) (n=98) TMAD2 10.26+1.15 8.76+1.16 8.129 <0.001
P/ [ % ) ] 1.239  0.266 TMADMidpt ~ 11.28+1.59 8.98x1.15 11.996 <0.001
% 46(69.70)  60(61.22) TMADMidpt% 11.85+1.41 11.09£1.59 3.141 0.002
i 20(30.30) 38(38.78) PSS AT
iRl % 63.11£9.75  62.92+9.34 0.124  0.901 ALB/(g/L)  28.192.43 16.16+1.21 41.906 <0.001
2
BML/ (kg/m’) 24.1422.66 24.9422.84 1.822 0.070 Hb/(g/L)  123.00£6.96 89.90+4.34 37.513 <0.001
7R I
BOR/[BI(%) ] 16(24.24)  23(23.47)  0.013 0.909 HCT/% 45.16+2.02 36.78+2.02 26.083 <0.001
MU/ [ 4 ( % 19(28.79)  24(24.49) 0.377 0.539
™ [BIC%) ] 19(28.79)  24(24.49) PCWP/mmHg 13.18+1.19 17.67+1.97 16.556 <0.001
BRI/ [(B1(%)]  13(19.70)  19(19.39) 0.002 0.961
CVP/emH,0  11.06+0.55 14.54+0.62 36.939 <0.001
SBP/mmHg 116.95+0.83 111.50+1.12 33.701 <0.001
DBP/mmHg 67.12+0.81 58.92+0.86 61.308 <0.001
R ,‘}/—*g‘i E o = 1= —; AH f
SOFA 43/ 4% 2.130.11  4.02+0.15 87.331 <0.001 2.3 TMAD S8 5 & BRI XS
. : S M A T 2 = S E
SAPSIHTA/4F  25.78+1.16 32.64+1.62 29.726 <0.001 Pearson HOCHE S T 45 2R S/, TMAD 240
JUUF/ (mg/L) 8.5:0.1  12.40.7 42.735 <0.001 ALB Hb HCT ¥JfFfEIE M XL R, 5 PCWP CVP
BUN/ (me/LL) 162.8+4.6  215.7+8.1 47.762 <0.001 PIFETMIDER R (H) P<0. 001538 3) .
# 3. TMAD S# 58 =HIEfRNEXES T
Table 3. Correlation analysis between TMAD parameters and volumetric indicators
TMADI TMAD2 TMADMidpt TMADMidpt%
WiH
r P r r P r P
ALB 0. 626 <0.001 0.520 <0.001 0. 666 <0.001 0.216 <0.001
Hb 0.625 <0.001 0.487 <0.001 0.637 <0.001 0.236 <0.001
HCT 0.585 <0.001 0.420 <0.001 0. 640 <0.001 0.195 <0.001
PCWP -0.518 <0.001 -0.475 <0.001 -0.533 <0.001 -0.172 <0.001
CVP -0.633 <0.001 -0.529 <0.001 -0.612 <0.001 -0.228 <0.001
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2.4 FABEBEN—RARLE % 4. FRIFUSBEN—RARILE
55 RIF4 A1 SR AR A el Table 4. Comparison of general data among patients with

f6ij3#% 25 (P =0.001) , TMAD1 , TMAD2 . TMADMidpt , different prognoses

HCT K F#is B IF4 , PCWP .CVP & TTi)5 B IF4H HiH BURARAL S A4 GiiHlE P

(3 P<0.001;%4) . (n=70)  (n=94)

P [B(%) ] 1.147 0.284
2.5 L HEZE Logistic @35 AMI BEEFREARAR 5 D(60.00)  64(68.09)
EAIESES 4 28(40.00)  30(31.91)
DL AMI H 38 TE 1 Ol b IR AR & (TS K 4F =0, AR % 67.42+5.95 68.23+5.93 0.821 0.413

TEAR=1), UBEEZEIFT0r P EESR T BMI/ (ke/m?) 23.83+1.58  24.0122.03 0.572 0.568
SR 2 F A, 2 E Logistic [IA4MH745 5L i STEL/ [1(%) ] 15(21.43)  24(25.53)  0.373 0.542
7%, TMAD1 . TMAD2 ., TMADMidpt % HCT 3 55 & 5% EIME/[Fl(%)]  14(20.00)  29(30.85) 2.442 0.118
U T 1A 57 (1 B 22 P<0. 05) 28 ik S 1551 WERRR/[1(%)]  10(14.29)  23(24.47) 2.588 0.108

I B SBP/mmH 112.83+1.76 113.33£2.16 1.584 0.115
BL.PCWP J CVP H i 52 M 8 5 R O 27 S B DBP/mmHgg 60.3453.58  61.23x4.61 1.342 0.182
N3 (P<0.05;%5) ZeR At/ [1(% ) ) 10.721 0.001
2.6 AETMAD SHEAEREMERTHRER AR 52(74.29)  46(48.94)
RZRHLLE IR MAT  18(25.71)  48(51.06)
DAFEAR R B0 A0 B e e MK TMAD U/ (mg/L) 10.7+42.4  9.8+3.5  1.851 0.066
BRSBTS R B0 22 5, 4500 5 5% BUN/ (mg/L) 203.4£26.4 194.636.4 1.714 0.088
/K TMADI TMAD2 TMADMidpt HCT S5k - TMADI 8.93x1.16  10.51+1.45 6.982 <0.001
o TMAD2 8.90+1.18  9.92+1.30 4.864 <0.001
PCWP CVP X B TR A RLEL AR (R 6) o TMADMidpt 9.2421.39  10.75+1.62 5.869 <0.001
2.7 BFEREES TVMAD SHEMBEARNZE  yapvidua 10.87+1.64  11.5242.68 1.79% 0.075
1ER ALB/(g/L) 17.53+2.59  18.49+3.65 1.876 0.062
Ffi#5 TMADI . TMAD2 . TMADMidpt 7K - fi%) 4 & Hb/ (g/1) 97.65+11.26 101.26+15.46 1.654 0.100
RO S TUE A B0 G e R B HC/% 37.45+3.35 43.453.78 9.907 <0.001
B (y=—0. 164 —0.318 ~0.313 .P<0. 001 1) . PCWP/mmHg 17.23+2.30  14.33:2.49 7.184 <0.001
CVP/emH, 0 14.28+1.12  11.74£1.52 10.905 <0.001

R 5. £EE Logistic B34 AMI 2EFEARARIHMEZ

Table 5. Multivariate Logistic regression analysis of factors affecting poor prognosis in AMI patients

uiH B SE Wald ¥ P OR 95% CI

A5 AR L 0.447 0.154 8.434 <0. 001 1.564 1.284 ~1.864
TMADI -0.200 0.055 13. 180 <0.001 0.819 0.576 ~0.941
TMAD2 -0.259 0.076 11.593 <0.001 0.772 0.603 ~0. 868
TMADMidpt -0.350 0.128 7.458 <0.001 0.705 0.486 ~0. 869
HCT -0.231 0.103 5.016 0.042 0.794 0.643 ~0.937
PCWP 0.344 0.138 6.225 0.025 1.411 1.106 ~1.623
cvp 0.287 0.112 6.552 0.022 1.332 1.138 ~1.529

2.8 TMAD S# FEMIERIT AMI BEEREAR  WHE&ETHRBHW (¥ P<0.05) ;1M TMAD 245
RIS 3 aE 2 YRR AR B A B A AUC A 0.971 (95% CI.
ROC M4 R W on A TMAD ST 0.952 ~0.986,P<0. 001 ) , 1 E = T BTG G ) 45
AMI 5 B9 AUC 9 0. 835 (95% CI:0.770 ~0. 901, W AR A TMAD S5k UK & 25 1 P48 br 1Y
P<0.001) & A EMEIRFR B AMI BlS 09 AUC  FUNZER(F 7 MK 2) .

40.951(95% CI:0.916 ~0.975,P<0.001) , —#14
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Table 6. Comparison of poor prognosis differences across different TMAD parameters and different volumetric indicators

AT (% )
B TMAD1 TMAD2 TMADMidpt
T H PR
<9.66 =9.66 <9.24 =9.24 <9.88 =9.88
HCT/ % <39.08  34(48.57)  17(24.29) 32(45.71)  20(28.57) 39(55.71)  15(21.43)
>39.08  11(15.71)  8(11.43)  13(18.57)  5(7.14) 6(8.57) 10(14.29)
PCWP/mmHg <15.37  17(24.29)  7(10.00)  14(20.00) 10(14.29) 12(17.14)  7(10.00)
>15.37  28(40.00) 18(25.71) 31(44.29) 15(21.43) 33(47.14)  18(25.71)
CVP/emH, 0 <13.87  30(42.86) 10(14.29)  17(24.29)  8(11.43)  11(15.71)  9(12.86)
>13.87  15(21.43)  15(21.43)  28(40.00) 17(24.29) 34(48.57)  16(22.86)
A B C
0.5F 0.5f 0.5r
OF L S
«Q T — «Q \'\'\—\,\7 _
-0.5} —— 05t .
~1.0F
7.0 -.-- 8. .5 9.0 9.5 10.0 7. -_- 5 """‘ J- 75 80 85 9.0 9.5 10.0 10.5
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Figure 1. Effect of volume load on the relationship between TMAD parameters and poor prognosis

= 7. TMAD 28  FEMHIERIT AMI 2EFEN B B2 B

Table 7. Diagnostic performance of TMAD parameters and volumetric indicators for poor prognosis in AMI patients

M H AUC 95% CI RIYE e P

TMADI1 0.783 0.712 ~0.853 0.586 0. 834 <0.001
TMAD2 0.712 0.634 ~0.790 0.863 0. 468 <0. 001
TMADMidpt 0.765 0.690 ~0. 841 0.615 0.871 <0.001
TMAD &4 ] 0.835 0.770 ~0.901 0.778 0.833 <0.001
HCT 0.853 0.789 ~0.918 0.780 0.908 <0. 001
PCWP 0. 869 0.807 ~0.931 0.858 0.851 <0.001
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Figure 2. Diagnostic performance of TMAD parameters and volumetric indicators for poor prognosis in AMI patients
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