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Establishment of a Nomogram model for risk prediction based on myocardial
markers to predict complicated heart failure in elderly STEMI"
MA Menghan ,LIU Xiaoxiao
(The First Affiliated Hospital of Henan University ,Kaifeng s Henan 475001 ,China)

[Abstract] Objective To investigate the predictive value of myocardial markers for the risk of heart
failure complicating ST-segment elevation myocardial infarction (STEMI) in the elderly and to develop a No-
mogram model for the prediction of the risk of heart failure complicating STEMI. Methods A retrospective a-
nalysis of the clinical data of 531 elderly STEMI patients who underwent percutaneous coronary artery (coro-
nary) intervention (PCI) admitted to the hospital from May 2020 to May 2023 was performed,and they were
randomly divided into a training set (354 patients) and a validation set (177 patients) in a 2 ¢ 1 ratio. Patients
in the training set were categorized into a concomitant heart failure group (82 cases) and an uncomplicated
heart failure group (272 cases) according to the complication of heart failure at 6-month follow-up after PCI.
The predictive value of myocardial markers for heart failure complicated by STEMI in the elderly was assessed

by receiver operating characteristic (ROC) curves,and the risk factors for heart failure complicated by STEMI
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in the elderly were analyzed by multifactorial logistic regression model. A risk prediction Nomogram model
was established and validated based on the results of the multifactorial analysis. Results The sensitivity of
post-PCI creatine kinase isoenzyme (CK-MB), troponin T (¢TnT),cTnl,and myoglobin (MYQO) assays for
predicting STEMI-complicated heart failure in the elderly was 78. 05%.,76. 83%,78. 05% ,and 75. 61% ,re-
spectively,and the specificity was 75.37 % ,79. 04 % ,79. 74 % ,75. 74 % ,respectively,area under the ROC curve
was 0. 761, 0.797, 0. 804, 0. 778; anterior wall infarction, multibranch vasculopathy, infarct area, coronary
Gensini score,and pre-PCI neutrophil/lymphocyte ratio,platelet count,blood uric acid,amino-terminal B-type
brain natriuretic peptide precursor (NT-proBNP) and post-PCI CK-MB,cTnT,cTnl,MYO,and slow/no reen-
try were all risk factors for concomitant heart failure after PCI in elderly STEMI patients (P <C0. 05). The
consistency indices of the constructed Nomogram model for risk prediction of complicated heart failure in eld-
erly STEMI were 0. 854 and 0. 833 for the training and validation sets,respectively,and the calibration curves
fit the ideal curves well; the sensitivity, specificity, and area under the ROC curve for the training set were
85.71%,83.85% ,and 0. 874,and those for the validation set were 82.86% ,81.54% ,and 0. 858; the Nomo-
gram model predicts the risk of heart failure complicated by STEMI in the elderly with a high net gain when
the threshold probability were 0—0. 85 for the training set and 0—0. 90 for the validation set. Conclusion CK-
MB,cTnT,cTnl,and MYO after PCI have a certain predictive value for post-PCI heart failure in elderly STE-
MI patients,and these four indexes,together with the anterior wall infarction, multibranch vascular lesions,in-
farct area,coronary Gensini score,as well as pre-PCI neutrophil/lymphocyte ratio, platelet count, blood urea,
NT-proBNP,and slow/no reentry after PCI are all risk factors for heart failure complication after PCI in elder-
ly STEMI patients,and the risk prediction Nomogram model constructed based on this has good predictive ef-
ficacy,which can help clinicians to screen the high-risk population at an early stage.
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®1 TERERER

A5 it T A

HIj B 8 5T H=0,2=1

I 5 A5 S E N =0,2%=1

A BT 1 AR <6.20 em?=0,>>6.20 cm*=1

A B i
e 45 e <140 mm Hg=0,>140 mm Hg=1
F 5K E <96 mm Hg=0,>>96 mm Hg=1
TRg: 3 <87 R/4r=0,>87 /=1

&k Gensini 3143 <46 43=0,>46 43 =1

PCI Ff
NLR <6=0,>6=1
Plt <214Xx10° L '=0,>214X10° L™ '=1
MR R <420 pmol/L=0,>420 pmol/L=1
NT-proBNP <1875 ng/L=0,>1 875 ng/L=1

PCI 7
CK-MB <52.61 U/L=0,>52.61 U/L=1
cTnT <1.93 pg/L=0,>1.93 pg/L=1
¢Tnl <3.01 pg/L=0,>>3.01 pg/L=1
MYO <113.45 pg/L=0,>>113. 45 pg/L=1
i Hi=0.1/ L iH=1

IR0 T H=0,/E=1

7#:1 mm Hg=0.133 kPa,

i H Y25 (n=1354) BUFEE (n=177) X%/t P
B [ (%) ] 0.098 0. 754
£ 213(60.17) 104(58.76)
o 141(39. 83) 73(41.24)
EWR (T Es, %) 70. 43438, 29 71.56+8. 65 1. 459 0. 145
BMI(z +5,kg/m®) 23.2843.11 23.6543.17 1.284 0. 200
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i H R4 (n=354) BEE (n=177) Xt/ P
WA 52 [ (%) ] 124(35.03) 57(32.20) 0.419 0.517
I [ (%) ] 107(30. 23) 51(28.81) 0.113 0.737
MR 2 (%) ] 202(57.06) 96(54., 24) 0.382 0.536
BRI [ (Y0 ] 83(23.45) 46(25.99) 0.415 0.520
155 B ILAE [ (26D ] 131(37.01) 68(38.42) 0. 100 0.751
B0 (26 ] 0. 005 0. 996
I BE 131(37.01) 65(36.72)
T BE 139(39. 26) 70(39.55)
HoAl 84(23.73) 42(23.73)
1L 955 728 3 H [ (00 ] 0.258 0.611
L 53 134(37. 85) 63(35.59)
ESa 220(62.15) 114(64.41)
FEFET A (£ cm”) 6.1840.82 6.0540.79 1.743 0.082
K B F AR E (2 £, 6.9141. 46 7.154+1.39 1.814 0.070
UNHiN)
W4 JE (2 =5, mm Hg) 140.17+11. 74 138.86+11.48 1.221 0.223
#F ik I (x + 5 »mm Hg) 95.77410. 32 94.16+10. 25 1. 699 0. 090
DR Es ]/ 86.19+9. 85 85.42+9. 36 0. 863 0. 388
Sk Gensini #4r (2 +5,4) 43,8248, 46 43.1548. 29 0. 866 0. 387
PCI i
WBC(z+s,xX10° L™H 10.19+43. 24 10.3643. 35 0.564 0.573
NLR(z%s) 5.6621.73 5.54+1.69 0. 759 0.448
Plt(z£s,x10° L™ H 208. 46+54, 97 201.35+53. 62 1.417 0.157
Hb(x+5,g/L) 139. 154+20. 06 136.21+19. 85 1.598 0.111
A (x %5, mmol/L) 3.3540. 65 3.2740.63 1.351 0.177
44 (z £ s, mmol/L) 130.73+10. 08 129.74%9. 86 1.075 0.283
TC(z s .mmol/L) 4.834+0.89 4.92+0. 85 1.115 0. 265
TG(z +5,mmol/L) 1.542+0. 41 1.5940.43 1.303 0.193
LDL-C(z %5, mmol/L) 3.3740.66 3.4540. 62 1.343 0.180
HDL-C(x £ 5, mmol/L) 1.2440. 37 1.1940. 35 1. 494 0.136
1 WLEF (= £, pmol /L) 91, 79420. 41 89. 084 20. 35 1. 444 0. 149
BUN(z %5, mmol/L) 5.501.37 5.31%1.26 1.547 0.123
IfiL bR 2 (x £ 5 » pmol /L) 375.00466. 72 369. 94465, 48 0. 829 0.408
NT-proBNP(z +5.ng/L) 1766.95+436.98 1 700. 324429, 84 1. 665 0.096
LVEF(x =5, %) 56. 7544, 22 56.8344.19 0. 206 0. 837
PCl )5
CK-MB(z +5,U/L) 49. 3648, 95 48.1249. 28 1.487 0.138
¢TnT(x£s,pg/L) 1.79740. 46 1.7240. 42 1.701 0. 090
cTnl(x+s5.pg/L) 2.7240.53 2.6540.51 1.453 0.147
MYO(x £5,pg/L) 105. 53+19. 20 102. 854+20. 49 1.482 0.139
BRI (%)] 0.274 0.601
=R 332(93.79) 168(94. 92)
18/ T 22(6.21) 9(5.08)
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i H It K0 S 2 (n=82) KIFR L I (n=272) X2/t P
P (V)] 0.183 0. 669
5 51(62.20) 162(59. 56)
5/8 31(37.80) 110(40. 44)
ER (s, 8 71.3748.42 70.15+8. 11 1.184 0.237
BMI(z %5 ,kg/m”) 23,6942, 33 23.1542. 46 1.763 0.079
W 8 52 [ (96D ] 32(39.02) 92(33.82) 0.749 0. 387
RIS [ (%) ] 27(32.93) 80(29. 41) 0. 369 0.543
F L2 (%) ] 54(65. 85) 148(54.41) 3. 367 0.067
WEIRIR L (%) ] 25(30.49) 58(21.32) 2.948 0.086
AR I AE (7 (%) ] 36(43.90) 95(34.93) 2.178 0. 140
HEBEFRAL 2 (%) ] 6.198 0. 045
i EE 39(47.56) 92(33.82)
T BE 30(36.59) 109(40. 04)
HoAt 13(15. 85) 71(26.10)
58 975 28 [ (6) ] 5.513 0.019
L53 22(26. 83) 112(41.18)
23 60(73.17) 160(58. 82)
BB B (5 em®) 6.3540.85 6.134+0.76 2.234 0.026
K EFAREE (G £s,h) 7.13%1.29 6.85+1.24 1.776 0.077
NG
i (£ 5 mm Hg) 142.35411.56 139.51410. 42 2.108 0.036
#F 5K (z =5, mm Hg) 97.56+9. 42 95.23438. 74 2.078 0.038
R (T s /50 88.20+10. 16 85.59+9.71 2.111 0.036
Sk Gensini #F43 (x £5,41) 50.35+8. 21 41.85+7.63 8. 686 <<0. 001
PCI i
WBC(x s, x10° L™ 10.36+3. 21 10.14+3. 19 0.547 0.585
NLR(z +5) 6.4541.89 5.4241. 64 4. 807 <0.001
Plt(z+s,x10° L™ H 224, 1655, 32 203. 73+50. 51 3.139 0.002
Hb(z%s,g/L) 136.55+=18. 31 139.94+19. 28 1.412 0.159
47 (= =5 »mmol/L) 3.247+0. 64 3.3840. 66 1. 695 0.091
141 (x %5, mmol/L) 129.034+9. 42 131.244+9. 95 1.784 0.075
TC(x s ,mmol/L) 4.9540. 86 4.7940. 81 1.545 0.123
TG(x s, mmol/L) 1. 6020. 39 1.5240.37 1. 695 0.091
LDL-C(z %5, mmol/L) 3.4820. 69 3.3440.62 1.745 0.082
HDL-C(x + s, mmol/L) 1.1940. 34 1.26+0. 35 1.598 0.111
M ALEF (£ 5, pmol /L) 95.16420. 33 90.772419. 86 1.745 0.082
BUN(z %5, mmol/L) 5.72+1.36 5.43+1.28 1.772 0.077
I JR IR (= &5, pmol /L) 405. 83462, 65 365. 71460, 14 5. 244 <0.001
NT-proBNP(z %5 ,ng/L) 2 076. 854354, 96 1673.524329. 47 9.542 <0. 001
LVEF(x+5,%) 56,0244, 11 56.9344. 09 1.764 0.079
PCI 7
CK-MB(z %5,U/L) 55.294+7. 86 47.57+8.48 7.346 <<0. 001
¢TnT(x+s.pg/L) 2.2140.52 1.6740. 35 10. 834 <<0.001
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H IR S 2 (n = 82) IR DT EBRA (n=272) X/t P
¢Tnl(z+s,pg/L) 3.2040., 57 2.5820. 43 10. 562 <<0. 001
MYO(Z +5 ., pg/L) 120.15+18. 74 101.13417.03 8.658 <0.001
RN RV 12. 980 <<0. 001
i 70(85.37) 262(96. 32)
18/ T 12(14. 63) 10(3. 68)

2.3 DR EY KN X PCIJG Z4 STEMI 3 % O
HEB| B EM AN PCI J§ CK-MB, ¢TnT. ¢Tnl.
MY O ¥  $5 4E STEMI I % .0 7 %5 8 1 & Rl B
AR 78.05% .76, 83% .78, 05% .75, 61% . Ff 5 &
SR 75.37% .79, 04% .79, 74 % .75. 74 % ,ROC
LRI AAUC) 4398 0. 761,0. 797.,0. 804.,0. 778,

2.4 ZAF STEMI I &0 J) vl 052 i [ R i BE
FEAY. | 22 32 0045 s A8 A B 1 AR L A B B i Bk Gensini
P45, PCI fif NLR, Plt, Ifil /R 2 . NT-proBNP, PCI J&
CK-MB, ¢TnT, ¢Tnl, MYO, 1&/7C & Wi ¥ & & 4F
STEMI Jf k& 0 J1 3£ v Y fa & A 3 (P <<0. 05), MW,
#5,

WK 1.3 4,

x4 DAAREWRNIT PCI FEFE STEMI FH % 0 715 18 B9 T %5 88
i H 5 4 AT (L R ) S E D AUC 95%CI P
PCI 7
CK-MB 52.61 U/L 78.05 75. 37 0.761 0.713~0. 805 <0. 001
¢TnT 1.93 pg/L 76. 83 79. 04 0.797 0.751~0. 838 <0.001
¢Tnl 3.01 pg/L 78.05 79.78 0. 804 0.759~0. 844 <0. 001
MYO 113.45 pg/L 75.61 75. 74 0.778 0.731~0. 820 <0.001
x5 HE STEMIHZ LD HNFRBEEREZENS EE logistic B R4
S nl 5 2 %k PR x* P OR 95%CI
T BE A T 0.752 0.334 5.069 0.047 2.121 1.102~4. 082
2 M WA 0.936 0.358 6. 836 0.028 2. 550 1.264~5.143
T FE T FR 0.733 0.319 5. 280 0.045 2.081 1.114~3. 889
UNHiN)
IR 0.525 0.284 3.417 0.068 1. 690 0.969~2. 950
i 9 0.496 0.273 3.301 0.069 1.642 0.962~2. 804
Tig: 3 0.518 0. 280 3.423 0. 068 1.679 0.970~2.906
Sk Gensini ¥4 0.895 0. 348 6.614 0.030 2.447 1.237~4. 841
PCI Fif
NLR 0. 836 0. 355 5. 546 0. 041 2. 307 1.151~4. 626
Plt 0. 684 0.303 5.096 0. 046 1. 982 1.094~3. 589
I FR 12 0.748 0.315 5.639 0.040 2.113 1.140~3.917
NT-proBNP 0. 964 0.373 6.679 0. 030 2. 622 1.262~5. 447
PCI &
CK-MB 0.705 0.295 5.728 0. 040 2.026 1.136~3.612
¢TnT 0. 886 0.311 8.116 0.015 2.425 1.318~4. 462
¢Tnl 0. 904 0.307 8.671 0. 009 2. 469 1.353~4.507
MYO 0. 652 0. 290 5. 055 0. 047 1.919 1.087~3. 389
1% /T E 0.993 0.335 8. 786 0. 008 2.699 1. 400~5. 205
g8l —3.178 0. 863 13.561 <0. 001 — —

T — R TR .
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