o 384 - B EF 2026 F3 A % 3845 % 348 Med ] West China, March 2026, Vol. 38,No. 3

cRE -

ZERBELEE QT S HERREER
X & K0 AL 457 B9 Tl

Fg R REWHF
CE AR B B 27 B b 5 1 %2 = B 0 145 D) e A 2, JB 3 10007 1)

[HE] BH #HREFFRLEFCLE QT MMARKL ABEE R CIHH G XI, ik £ 2021 5 2
A—2025 %2 A FEHMEFKFWMELTIELERKL G 235 4l 2 E TR E H 4 BT £, &% Child-Pugh i
Ao B (A 75 40 B 89 4 (C 2R 71 #) B E R A B4 (o LB 4L 92 4] L 3E S LR 40 143 ) 4L, KA
LA AR (GAM) | % B % Logistic &2, FR4) M £ F5 # 5 (RCS A7 LA KRR, o4 QT MM AR S FH o5 .o
MBHHXEERLIY R, GR FARANIRIAELZ G L TR CMERFL QT MH(QD) . 2w R E
QT(QTo) QT B E(QTD T K M & E & L@ M (TpTe) M4 E G T(cTnT)KF £ F A %t 5 &L (P<0.05);
GAM £ # 27.QT.QTc.QTd. . Tp-Te sF FF # 4t 5 & 2 £ @ H 0 (P<0.05); $ B % Logistic ® )3 B 7, o & 9 & .
QT.QTc.QTd . Tp-Te 5 ¥ #7-2 & ILH 4 09 2k T %0 B % (P<<0.05);RCS % R 2 7,QT.QTc.QTd. Tp-Te 5 & LI
GEEGIEZEANBT-RE X R (P<0.001) ;M AEFH iR E QT MIBMAKAKFHIG, SIHHRMH LA LIZ G 2 £ F
RGBT FENL(P>0.05), AMHF EMA LM AR, ARG ITH MR, Fi EHFFEALES QT.QTc.QTd. Tp-Te
5 gk A2 B RS LB A I 2 0B 8 % &, 7T 4 s R -0 38 4% sk o R B ILAR 45 3% AR 35

(@AY HF ;i cdB;sIiRyg

[FE4SFEE] R575.2;R542.2 [Z#trED] A DOI:10. 3969/j. issn. 1672-3511. 2026. 03. 011

The relationship between QT interval parameters and disease severity in

elderly patients with cirrhosis and their prediction of myocardial injury

LI Qi, CAO Shuang, PANG Lifang

(Cardiovascular Function Examination Room s Beijing Youan Hospital s Capital Medical University s Beijing 100071, China)

[Abstract] Objective To explore the association between QT interval parameters, disease severity, and myocardial
injury in elderly patients with liver cirrhosis. Methods 235 elderly patients with liver cirrhosis treated in Beijing Youan
Hospital, Capital Medical University from February 2021 to February 2025 were enrolled. They were grouped by Child-
Pugh classification (grade A:75, B:89, C:71) and myocardial injury status (injury group:92; non-injury group:143).
Generalized additive model (GAM) , multivariate Logistic regression, restricted cubic spline (RCS) and generalized linear
model were used to analyze relationships and interactions between QT interval parameters, liver function classification and
myocardial injury. Results Statistically significant differences were observed in coagulation, liver/kidney function, myo-
cardial enzymes, and QT interval (QT), heart rate-corrected QT interval (QTc), QT dispersion (QTd), T wave peak to
end interval (Tp-Te), and cardiac troponint (¢TnT) among different liver function grades (P<C0.05). GAM analysis
showed QT, QTc, QTd, and Tp-Te positively affected liver function grading (P<C0. 05). Multivariate Logistic regres-
sion identified liver function grade, QT, QTc, QTd, and Tp-Te as independent factors for myocardial injury (P<0. 05).
RCS revealed a positive non-linear dose-response between these QT parameters and myocardial injury (P<< 0. 001). Myo-
cardial injury proportion increased with higher liver function grades and QT parameters (P>>0.05), with their positive

correlation strengthening as liver function grade rose. Conclusion QT, QTc¢, QTd, and Tp-Te in elderly patients with
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liver cirrhosis are positively correlated with disease severity and the risk of myocardial injury, which can provide a basis

for the early clinical assessment of disease progression and myocardial injury.
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Table 1 General information comparison of patients with different liver function grades

mH A (n=75) B % (n=89) CHn=71 F/y* P
AERE (%) 65.67+3.59 66.63+4.58 67.13+4.79 2. 143 0.120
P53 0. 191 0. 909

L 47(62. 67) 54(60. 67) 42(59.15)

o 28(37. 33) 35(39. 33) 29(40. 85)
BMI(kg/m?’ 20.54+1.72 20.75+1. 36 21.03+1.71 1. 798 0.168
I S B 1. 330 0.514

H 16(21. 33) 22(24.72) 21(29.58)

o 59(78. 67) 67(75.28) 50(70. 42)
I S 3. 934 0. 140

H 29(38. 67) 36(40. 45) 38(53.52)

¥ 46(61. 33) 53(59. 55) 33(46.48)
o I S 3.812 0. 149

H 31(41.33) 39(43. 82) 40(56. 34)

¥ 44(58.67) 50(56. 18) 31(43.66)
Wl PR 5 2 2.563 0.278

H 25(33. 33) 31(34. 83) 32(45.07)

T 50(66. 67) 58(65.17) 39(54. 93)
PT(s) 14.13+0. 34 15.96+0. 209 19.32+0. 4609 4 325.954 <20. 001
TT(s) 19.23+1.91 20. 74+1. 349 22.56+1. 520© 79. 866 <0. 001
APTT(s) 34.23+2.76 40. 45+3. 269 42. 8542, 9709 160. 942 <0.001
ALB(g/L) 36. 96+0. 89 29.10+0. 669 24.434+0. 5209 5 926. 781 <0. 001
TBIL(pmol/L) 14.57+1.03 18.4941. 149 33.28+5. 2109 791.167 <0. 001
ALT(U/L) 19.9242.52 43. 1145, 479 57.86+6. 6409 1 006. 647 <0. 001
AST(U/L) 61.26+3. 90 83.85+6. 450 105. 34+10. 4309 664. 178 <20. 001
Ser(pumol/L) 64.50+3. 67 86. 65+6. 720 89.55+9. 590@ 288. 712 <0. 001
PLT(X10°/L) 195. 82437. 55 151. 87+40. 769 121. 88+46. 890® 58. 203 <0. 001
MPV ({L) 9.07+1.21 10. 36+1. 36¢ 12. 64+1.080® 156. 165 <0. 001
SBP(mmHg) 135.15418. 97 136. 61426. 36 137. 25422. 35 0.163 0. 850
DBP(mmHg) 77.734+9.70 77.75+7.96 79.23+6. 30 0. 824 0. 440
HDL-C(mmol/L) 1. 04+0. 23 1. 02+0. 24 0. 99-+0. 20 0. 850 0. 429
LDL-C(mmol/L) 2. 86=+0. 81 2.91+0. 70 2.947+0. 56 0. 255 0. 775
TC(mmol/L) 4.3240. 62 4. 4420. 63 4.56+0. 77 2. 286 0.104
TG(mmol/L) 1. 46+0. 69 1.53+0. 45 1. 61+0. 42 1. 486 0.228
LDH(U/L) 228.59+42.53 231.75+52. 28 236.06+61. 64 0. 370 0. 691
CK(U/L) 99.02+31. 63 148. 93+41. 320 165. 82450, 970® 51.274 <0. 001
CK-MB(U/L) 10. 85+4. 55 13. 9744, 940 18. 3845, 420@ 42.098 <0. 001
HBDH(U/L) 168. 02+25. 81 192. 62+35. 570 239. 22+40. 560© 80. 128 <0.001
¢TnT(ng/L) 9.91+3.12 12.1847. 869 41.07+17. 4899@ 187. 779 <0. 001
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Table 2 Comparison of electrocardiogram parameters in patients with

different liver function grades

CHn=TD) F P

BiE A%GL=T5) B % (n=289)

QT 400.72430.03  426.60+29. 32D 445, 69+27. 5602 44,297 <<0.001
QTc  395.67+421.12 43122425530 483, 144374102 173.548 <C0.001
QTd  43.26+6.24  54.58+4.570  63.54410. 1202 198.652 <0.001
TpTe 88.06411.95  96.49+14. 03D 126.94415. 3302 160.166 <0.001
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Table 3 GAM analysis of electrocardiogram parameters and liver func-

tion grading

A5 Al BT ¥ F P
QT 2 38. 469 19.235  52.257  <C0.001
QTec 2 152. 274 76.137  43.873  <00.001
QTd 2 294. 932 147. 466 17.659 0.005
Tp-Te 2 329. 863 164.932  38.649  <<0.001
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Figure 1 GAM analysis of electrocardiogram parameters and liver func-

tion grading
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R T AR O AL 4 (P<<0. 05) . ILFE 4.,

2.5 ZNE Logistic M A 43 H1 52 Wi & 48 58 1k 8 &
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H P<<0. 05 BYFEARAE N H AR B 4T Z R Logistic
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Table 4 Clinical data comparison between myocardial injury and non-in-

jury groups

CAGE AR LB

b (n=92) (n=143) vy P
ES G D] 67.16+4.85  66.03%4. 00 1.952  0.052
5] 0.667  0.414
5 53(57.61) 90(62. 94)
'y 39(42.39) 53(37.06)
BMI(kg/m?) 20.91+1.69  20.68+1.53 1.085  0.279
W S sl 1. 446 0.229
H 27(29. 35) 32(22. 38)
J 65(70.65) 111(77. 62)
R H 3.234  0.072
H 47(51. 09) 56(39. 16)
Jc 45(48.91) 87(60. 84)
o I B 5.729  0.017
A 52(56.52) 58(40.56)
J 40(43. 48) 85(59. 44)
Tl PR 9 s 1.578  0.209
A 39(42.39) 49(34.27)
W 53(57.61) 94(65.73)
T e 5 145. 940 <<0. 001
A% 6(6.52) 69(48. 25)
B % 17(18.48) 72(50. 35)
C4% 69(75.00) 2(1. 40)
PT(s) 18.38+1.76  15.11+1.06 —17.706 <0.001
TT(s) 22.10+1.76  19.98+1.80 —8.931 <0.001
APTT(s) 42.0443.43  37.36+4.41  —8.634 <0.001
ALB(g/L) 26.1143.46  32.83+4.11  12.990 <<0.001
TBIL(pmol/L)  29.28+8.22  16.84+3.27 —16.228 <<0.001
ALT(U/L) 52.55+12.09 32.20+12.85 —12.125 <<0.001
AST(U/L) 97.93+16.65 73.61+13.27 —12.396 <<0.001

Secr(pmol/L) 87.51+10.92 75.91%£12.28 —7.373 <<0.001
PLT(X109/1L) 133.38£49.43 171.93446.10 6.082 <<0.001
MPV L) 11.97+1. 74 9.78+£1.41 —10.542 <<0.001

ol

SBP(mmHg) 136.42+22.74 136.28+23.12 —0.047  0.963
DBP(mmHg) 78.74+7.02 77.84+8.76  —0.829  0.408
HDL-C(mmol/L) 1.00%0. 21 1.03+0. 23 0.899  0.370
LDL-C(mmol/L) 2.96=+0.61 2.86+0.75 —1.056  0.292
TCC(mmol/L) 4.52+0.73 4.39+0.64 —1.503  0.134
TG(mmol/L) 1.57+0. 45 1.50+£0.58 —0.948  0.344
LDH(U/L) 234.16+58.35 230.68+48.34 —0.497 0.619
CK(U/L) 167.94+46.40 118.91+42.39 —8.336 <<0.001

CK-MB(U/L) 18.35+5.09 11.71+4.59 —10.353 <<0.001
HBDH(U/L)  229.48%+43.40 179.14£32.83 —10.095 <<0.001

QT (ms) 440.70+30. 31 413.43%+31.95 —6.515 <<0.001
QTc(ms) 466.07+46.62 415.93+30.43 —9.980 <<0.001
QTd(ms) 60.5948. 71 49.22+8.31 —10.044 <<0.001
Tp-Te(ms) 118.57+20.11 92.98%15.04 —11.130 <<0.001

W4 M. 2550 Bon, &L & S iF 3 g 4 2. CK.,
CK-MB.HBDH.QT.QTc.QTd. Tp-Te & % 4E JIT &
Ak BB 5 A U WL 405 B 20 SE 52 e Rl & (P <<0..05), L
%5,



. 388 -

B EF 2026 F3 A % 3845 % 348 Med ] West China, March 2026, Vol. 38,No. 3

®5 DLIBGEEEER Logistic B35 47

Table 5 Multivariate Logistic regression analysis of myocardial injury

®6 AEDERAEOCEESHETHONIRGERLE (X107 ]

Table 6 Comparison of differences in myocardial injury under different

P ILE S B8 SE Wald XZ P OR 95%CI grades and electrocardiogram parameters
[N 1.148 0.379 9.156  0.043 3.152 1.495~5.782 18 ¥R A (n=75) B % (n=89) CH(n=71)
RFohfe/srg%  0.957 0.335 8.152  0.028 2.604 1.533~4.673 QT (ms)
PT 0.703 0.426 2.728 0.522 2.020 0.601~4.665 <423.03 2(2.67) 6(6.74) 29(40. 85)
TT 1.148 0.859 1.785 0.294 3.151 0.674~6.537 =>423.03 4(5.33) 11(12. 36) 40(56. 34)
APTT 1.408 0.923 2.327 0.451 4.088 0.737~8.643 Y 0.127 0.210 0.377
ALB 0.500 0.356 1.976  0.349 1.649 0.224~5.605 P 0.722 0. 647 0.539
TBIL 0.981 0.615 2.543  0.060 2.666 0.866~4.794 QTec(ms)
ALT 0.838 0.787 1.135 0.325 2.313 0.354~4.774 <428. 88 3(4.00) 9(10.11) 23(32. 39)
AST 1.425 0.980 2.114 0.611 4.157 0.761~6.251 >428. 88 3(4.00) 8(8.99) 46(64.79)
Ser 0.228 0.181 1.586 0.192 1.256 0.313~2.321 X 0. 389 1. 964 2.598
PLT 0.683 0.446 2.343 0.686 1.981 0.599~2.572 P 0.533 0.161 0.107
MPV 1.305 0.895 2.126 0.591 3.686 0.266~6.863 QTd(ms)
CK 0.957 0.379 6.381 0.010 2.605 1.541~4.640 <53.71 1(1.33) 8(8.99) 25(35. 21)
CK-MB 0.534 0.189 8.021 0.005 1.706 1.442~3.803 >53.71 5(6.67) 9(10.11) 44(61.97)
HBDH 1.207 0.394 9.395 0.026 3.343 1.291~5.753 x: 1. 134 0.913 0.062
QT 0.898 0.372 5.835 0.001 2.455 1.503~5.635 P 0. 287 0. 229 0.803
QTec 0.293 0.139 4.434 0.004 1.340 1.052~3.625 Tp-Te(ms)
QTd 0.761 0.386 3.892 0.031 2.141 1.776~4.219 <99. 88 2(2.67) 10(11. 24) 21(29.58)
Tp-Te 0.986 0.30310.572 <<0.001 2.680 1.232~3.231 >99. 88 4(5.33) 7(7.87) 48(67.61)
b 0.018 3. 631 3. 544
P 0. 893 0.057 0. 060

2.6 LHESHSOMBGHAE-RECR RH
RCS a] #iAb0 H 18 2 5005 22 48 6 A0 28 0 WL
- N e &L &5 R 7R, QT QTe. QTd, Tp-Te
K55 2 A A A 8 3 0 ILAGE 05 199 5% Bk ik B8 &8 I 1)
ek Mk ) B e R (AEL R B, f = 8. 252,
13.948.9.576, 11. 254, ¥ P < 0.001, OR = 1. 420,
1.657.1.506.,1. 693,95 % CI=1.024~1. 638.,1. 335~
1.893.1. 254~1. 706.1. 273~2. 064) , WLI& 2,

2.57
s
< 2.0
3
1.5
51.0
,:‘) 0.5_

330 380 430 480 530 330 3I90 4I50 5i0 57'0
QT/K *F-(ms) QTc/K *F-(ms)

20 35 50 65 80 50 80 110 140 170
QTd/K *F-(ms) Tp-Te/K F(ms)

2 LEESHSOIMRGHFIE-KEX R
Figure 2 Dose response relationship between electrocardiogram parame-

ters and myocardial injury
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R A U UG 1) L A8 A A 1 e A 25 B X TR St A
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Figure 3 Correlation analysis between liver function grading and myocar-

dial injury and electrocardiogram parameters
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