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Abstract Objective: To explore the risk factors that affect the short-term death of fulminant myocarditis,
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and establish a nomogram model. Methods: The clinical data of 157 patients with fulminant myocarditis who were
hospitalized from October 2015 to November 2020 were retrospectively collected. They were divided into deaths
group(34 cases) and survival group(123 cases). Then we analyzed whether there were differences of the age, gen-
der, duration of onset, complicated with malignant arrhythmia, previous medical history, white blood cell, total
bilirubin, estimated glomerular filtration rate(eGFR), the peak of chronic troponin 1(¢Tnl), N-terminal Pro-B-
type natriuretic peptide, left ventricular ejection fraction(LVEF) and other indicators between two groups. Multi-
variate logistic regression analysis was used to explore the independent risk factors affecting the recent mortality
risk of fulminant myocarditis. The R language software(R 4. 1. 1) was used to construct a nomogram model. The
calibration curve, C-index and ROC curve were used to verify the nomogram model. Results: Multivariate logistic
regression analysis showed that complicated with malignant arrhythmia(OR =5. 352, 95%CI: 1.725—16.598),
eGFR<(85.77 mL » min ' + (1.73 m?) '(OR=4.375, 95%CI: 1.167—16.394) , the peak of ¢Tnl=26. 75 png/
L(OR=4.258, 95%CI: 1.273—14. 245) and LVEF<{40% (OR =4. 790, 95%CI: 1.374—16.701) were inde-
pendent risk factors for recent death of patients with fulminant myocarditis. The nomogram model established by
the indicators above was verified by the bootstrap internal verification and its calibration curve is close to the ideal
curve(P =0. 110), indicating that the model was in good consistency. The C-index of the model was 0. 886 (95 %
CI: 0.826—0.931), and was adjusted to 0. 869 after bootstrap verification, indicating good differentiation. The
area under the ROC curve of the model was 0. 886, indicating that the model had high efficacy of prediction. Con-
clusion: The risk of all-caused death in patients with fulminant myocarditis combined with complicated with malig-
nant arrhythmia, eGFR<(85.77 mL * min~' « (1.73 m*) ', the peak of ¢Tnl=26.75 pg/L and LVEF<{40%

was significantly increased within one month of onset. The nomogram established by four independent risk factors

was helpful to assess the short-term prognosis of patients with fulminant myocarditis.

Key words fulminant myocarditis; prognosis; risk factors; nomogram
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Table 1 Basic data between two groups X+ES.M(P,;.Py)
i H FET:4H (34 ) TEiE 4 (123 1) P
B/ B0 22(64.7) 72(58.5) 0.516
G Y 52418 40417 0. 001
KR /d 2.0(1.0,4.3) 3.0(1.0.4.0) 0.529
fEBERT /d 4.0(1.8,12.3) 13.0(9.0,18.0) <<0.001
IR /1 () 29(85.3) 87(70.7) 0. 087
IF R ORI /B0 18(52.9) 18(14. 6) <<0. 001
WEAE S /4 (%)
T I 9(26.5) 22(17.9) 0.266
W5 IR 1(2.9) 13(10. 6) 0.167
W2 4 7(20.6) 28(22.8) 0.787
[l 4(11. 8) 16(13.0) 0.847
S I8 2 A Ax
WBC/(X10° « L™1) 11.55(7.18,15.91) 8.97(6.37,12.70) 0.159
Hb/(g+ L™ 131(118,154) 132(121,144) 0.693
eGFR/[mL * min' « (1.73m’) '] 57.91433. 44 99. 04439. 86 <0. 001
UA/(pmol « L™ 405.00(366. 22,568. 75) 338.00(255. 60,433. 10) 0.001
TBIL/(pmol « L™1) 18.73(12.43,29.12) 14. 40(10. 40,20. 70) 0.014
cTnl E{E/(pg « L7 60.30(34.40,220.15) 25.90(6.54,131.70) 0.004
CRP/(mg+ L") 14.54(13.23,15.39) 14.53(11.92,15. 36) 0.166
NT-proBNP/(pg » mL™") 11317(7136,32718) 6181(1944,10974) <<0. 001
L L/ )
i HPE QU 9(26.5) 34(27.6) 0.892
O ST-T s &8ss 25(73.5) 75(61.0) 0.178
155 B B A 5 BRI 5(14.7) 31(25.2) 0.197
i Ik
LAD/mm 40(32,42) 36(32,39) 0.099
LVDd/mm 49(46,53) 49(46,53) 0.949
LVSd/mm 40(36,45) 37(32,41) 0.025
LVEF/% 34(31,39) 46(37,57) <20. 001
2WIEYT /B D)
A & 29(85.3) 94(76. 4) 0. 266
WRERE A 23(67.6) 83(67.5) 0. 985
ACEI/ARB 9(26.5) 65(52.8) 0. 004
FI BRI 20(58. 8) 65(52. 8) 0.536
Z B/ 2 BT 24(70.6) 77(62.6) 0. 390
EHE FRE 26(76.5) 65(52.8) 0.014
HLA A 2R 32 35/ 61 (%6
I B A 2 7(20.6) 26(21. 1) 0. 944
IABP 14(41.2) 27(22.0) 0.024
CRRT 11¢32.4) 7(5.7) <0. 001
ECMO 1(11.8) 1€0.8) 0.001
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Table 2 Description of variable conversion

T AL 158 B T AT 3 S 1 A o 1 1 0 2 25 4R

B 7 AT ED
A e =374 =1,<137 2 =0
IR IR REMED R = 1 R IF RO AR
(PN H=0

<85.77 mL * min ' ¢ (1.73m*) '=1,=>

eGIR 85.77 mL + min~ ' « (1.73m?*) '=0

UA =373. 65 pmol/L=1,<C373. 65pmol/L.=0
cTnl W =>26.75 pg/L=1,<26.75 pg//L=0
TBIL >>18. 63 pmol/L.=1,<C18. 63 pmol/L=0
NT-proBNP =>5820 pg/mL=1,<(5820 pg/mL=0
LVSd >=37.5 mm=1,<(37.5 mm=0

LVEF <40%=1,=40%=0

*3 FMEHRETEREZENSEE logistic [ 1345 17

Table 3 Logistic regression analysis of risk factors associated with short-term mortality of FM

AR i SE Wald {& OR 1§ 95%CI P
AR 0.665 1. 371 2.178 0.592—8.011 0.242
I kB R 0.578 8.436 5.352 1.725—16. 598 0.004
eGFR 0.674 4,794 4.375 1.167—16. 394 0. 029
UA 0.569 1. 308 1.917 0.628—5. 851 0.253
¢Tnl & 0.616 5.529 4.258 1.273—14. 245 0.019
TBIL 0.527 0.425 1.410 0.502—3. 966 0.514
NT-proBNP 0.713 0.112 0.788 0.195—3.190 0.738
LVSd 0.617 0.292 0.717 0.241—2. 400 0.589
LVEF 0.637 6. 045 4.790 1.374—16. 701 0.014
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Figure 1  The nomogram model for predicting short-

term risk of all-cause mortality of FM
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Figure 2 Calibration curve of nomogram model for pre-

dicting prognosis of FM
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Figure 3 ROC curve of the nomogram model
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