2023,39 e Ao 1L 5 2% s
(11):855—862 J Clin Cardiol(China) e 855

INNIS vl

PIia S BE AR E I S 5 ARE IR O T 3 XU Y
H1) £ VeI A 18 ) 3 e HCIOR, B 400 26 DAY

mER ATELZT RERT SRR KR SRR Ak B B i

s

(AE] BRI :HUPIE 288 R (i 50 I & RE R4 O 38 08 G 38 18 e J6 B 38, 7 J00000 i bR 4 00
SRV 1) 0 2 VEI A A . 7 3k = [0 BT 0 AT 9 N R 27 B I 5 — 5 5 i B 2017 41 9 H —2021 4F 10 A #13A &M fE R
F I 288 B, MR 48 3 AN H PR TS & AR SR RO 343 0 34 (59 D AR O 34 (229 B . B P AR I PR B R
KA Z R ZE logistic |40 H7 57 1k 3 IF R PE O 52 A9 G 16 1 5 B RIE 5 8 57 9000 PR P O 5 XU 9 31
2R R RAL, SR 32 38X AR M 4 (ROC) 43-#r 51 £k B A 20 3 47 96 22 o B8 2R 10 I 975 7 300 0 i R s g 8 o 1) 80300
B, RO EWAMAEL S IR A B E AR FFKE NERERE RN AR AR LA EA ATA
FE A3 A TG Al A0 1 B SRR S R R B G/GM 86 BH 1 B I E ¥ 22 F R SE T (3 P<<0.05), 3
A H G BE VT WAL ] R F AR f K E W A0 B KNS 22 7 A Gi it 24 X (3 P<C0. 05) . £ &K logistic FIH 4>
Wras 9 5% AR (OR=1. 026,95 % CI ;1. 004~1. 049, P =0. 020) . &F # & (OR =0. 958,95 % CI : 0. 926 ~0. 992,
P=0.958) . BT & M (OR =0.995,95% CI ;0. 991~ 1. 000, P =0. 041) , & 4 48 #% % W 1l 5F (OR = 2. 590,95 %
CI:1.367~4.905,P =0.004) &7 iR S 86 R A LR I &R MO B B 2, 5114 B R 1000 47 36 2 1 B
F A ML R 9T R O 2 — B B 0. 714, ROC £ 40 47 Wow , 55 Al 48 F | AR (AUC) 24 0. 714
(95%CI :0. 645~0. 783) , BRI FLWT(E Ky 190. 1 43, RAELSEH 0. 831, 4 R E N 0.359, SR ETVIHRLAUEHAA
I F 300 9 A TR M 2 IR Fr) 51 4 BT S TR EL A — ) DX 0 B R AR SR WA Bl I PR A2 T TR

(A O 15008 S PRBE AR A I 5 51 28 AR 1

DOI;10. 13201 /j. issn. 1001-1439. 2023. 11. 008

[(FESES] R541.6 [X#iRED] A

Establishment and preliminary assessment of a nomogram model for the
risk of early complication of symptomatic heart failure in de novo

patients with acute myeloid leukemia

XU Jialiang' FU Jianhong® QI Jiagian® LV Kangkang® ZHANG Mingyang'

MA Changsheng' ZHOU Binyuan' XUE Feng' JIANG Bin' JIANG Tingbo'
(!Department of Cardiology, The First Affiliated Hospital of Soochow University, Suzhou,
Jiangsu, 215000, China;’Department of Hematology, The First Affiliated Hospital of Soochow
University)

Corresponding author: JIANG Tingbo, E-mail: jtbsdfyy@163. com

Abstract Objective: To explore the risk factors of early complication of symptomatic heart failure in de novo
patients with acute myeloid leukemia, and establish a nomogram model to predict the risk of symptomatic heart
failure. Methods: A total of 288 patients of de novo patients with acute myeloid leukemia in First Affiliated Hospi-
tal of Soochow University from September 2017 to October 2021 were retrospectively enrolled. Patients were di-
vided into the heart failure group(nz =59) and non-heart failure group(n =229) according the presence or absence
of heart failure in three mouths. The risk factors of heart failure were analyzed by multivariate logistic regression
analysis. R language was used to establish a nomogram model to predict the risk of early complication of symp-
tomatic heart failure. Receiver operating characteristicCROC) curve was used to explore the prediction efficiency of
the nomogram model for symptomatic heart failure in de novo patients with acute myeloid leukemia. Results:
There were statistical significance differences in age, diastolic blood pressure, alanine aminotransferase, lactic de-
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hydrogenase, albumin, prealbumin, decitabine usage, procalcitonin, G test/GM test or septicemia between the

heart failure group and the non-heart failure group (all P <{0.05). There were significant differences in body

weight, E peak and left atrial size between the two groups after 3 months follow-up(all P<C0.05). Multivariate
logistic regression analysis showed that age(OR =1. 026, 95%CI: 1.004—1.049, P =0.020), diastolic blood
pressure(OR =0. 958, 95%CI: 0.926—0. 992, P=0.958), prealbumin(OR =0.995, 95%CI: 0.991—1. 000,
P=0.041) and G test/GM test or septicemia(OR =2. 590, 95%CI: 1.367—4. 905, P=0.004) were independ-

ent risk factors for symptomatic heart failure in de novo patients with acute myeloid leukemia. The consistency in-

dex of the nomogram model for predicting symptomatic heart failure in de novo patients with acute myeloid leuke-

mia was 0. 714. ROC curve showed that the area under the curve predicted by nomogram model was 0. 714(95 %

CI: 0.645—0.783), the cutoff value was 190. 1 points, and the sensitivity and specificity were 0. 831 and 0. 359,

respectively. Conclusion: Based on the risk factors for symptomatic heart failure in de novo patients with acute

myeloid leukemia, a nomogram model for predicting the risk of heart failure is established, which has a certain

differentiation degree and prediction effect. which is helpful to guide clinical diagnosis and treatment.

Key words heart failure; acute myeloid leukemia; nomogram model
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Table 1 Comparision of baseline data between the heart failure group and non-heart failure group
BC%) ,M(Q,1,Qy) X +S
it H e (229 1D LR (59 i) t/y'/Z P
PER ¢ 122(53.3) 24(40.7) 2.978 0.084
W/ B 39(28.51) 44(33,53) 1. 986 0. 047
BMI/ (kg/cm?*) 23.2+3.3 22.6£2.8 1. 243 0.215
W45 K /mmHg 118.5+12.8 115.64+13.7 1.512 0.132
# 7K /mmHg 74.0+9.2 71.24+9.6 2.099 0.037
L%/ (YK /min) 88.04+13.3 88.14+13.9 —0.085 0.932
BEAE o 178 5 5 K FH 24
[=R NS 27(11. 8) 7(11.9 0 0.987
W R 9(3.9) 1(1.7) 0.191 0. 622
oL 3 B ) 1€0. 4) 2(3.4) 0.108
R D55 3(1.3) 0 1
1M 45 f Ak 3(1.3) 4(6.8) 3.836 0.05
B 32 44 BH it 771 2(0.9) 2(3.4) 0.187
ACEI/ARB 12(5.2) 2(3.4) 0. 062 0. 803
WRELZE AL/ (X107 /1) 1.39€0.64.,3.03) 1.09€0.37.2.78) 1.424 0.155
2144 i LE AR 0.217(0. 186.0. 260) 0.206(0.182.0. 240) 1.514 0.130
LLAR T E/ (X 10" /1) 2.29(1.91,2.74) 2.15(1.88,2.50) 1.567 0.117
FH A T4/ (X 10° /1) 3.34(1.20,9.70) 4.39(1.03,11.58) 0. 365 0.715
ML M/ (g/1L) 72(62,86) 67(62,77) 1. 606 0.108
/MR (X107 /1) 30.0(21.0,48.5) 27.0(20.5,49.0) 0.331 0.74
WLEF/ (pmol/L) 58.85(47.70,69.30) 59.00(47.90,72.30) 0. 664 0.507
B/ (mmol/L) 3.964+0. 38 3.9940. 41 —0. 442 0. 659
3/ (mmol/L) 139.40(137. 30,141, 50) 139.10(137.55,141. 55) 0.036 0.971
ALT/(U/L) 21.7(13.6,33.5) 17.6(11.2,26. 4) 2.086 0. 037
AST/(U/L) 20.95(14. 65,32. 85) 19.90(13.30,29. 20) 1.297 0.195
LDH/(U/L) 285. 25(208. 00,439. 35) 432.00(218. 30,642. 90) 2.276 0.023
BEH/(g/L 65.5846.97 64. 4846, 27 1.098 0.273
H&EM/(g/L) 37.997+4.588 36.170=+3. 830 2.816 0. 005
HIF#EH/(mg/L) 233.25(182. 35,281. 15) 195. 30(160. 40,233. 90) 3. 402 0. 001
PR/ (pmol/L) 201.25(141. 35,282.10) 196(146.05,275. 85) 0.071 0.943
WURR A/ (U/L) 31.50(23.00,46. 25) 29.00(21. 05,45. 90) 0.614 0. 539
i HL ]
PR [a] ] /ms 140.5(130.0,152.0) 140.0(130.0,154.0) 0 1
QRS HHh/° 54(35,68) 52(25,60.5) 1.729 0.084
QRS B R /ms 85.50(79.00.92.00) 82.00(78.00.87.47) 1.951 0.051
QT M #/ms 366.0(350.0,382.0) 358.0(344.0.382.5) 1. 006 0.315
QTc/ms 436.0(420. 5,448.0) 436.0(422.5,450.0) 0.421 0. 674
RV, /mV 1.630(1.361,1.985) 1.606(1.332,1. 804) 0.997 0.319
SV, /mV 0. 655(0. 363,0. 950) 0. 654(0. 420,0. 965) 0. 256 0.798
R+S/mV 2.294(1.904,2.753) 2.279(1. 840,2. 705) 0.505 0.614
BB 2 ) B S TR G A
A HEAH AL/ % 58.1(31.7,80.1) 63.6(37.1,78.3) 0.812 0.417
CHIP 68(29.7) 17(27. D 0.151 0. 698
DNMT3A 37(16.2) 11(18.6) 0. 209 0. 648
TET2 18(7.9) 7(11.9) 0. 949 0.33
ASXL1 17(7.4) 3(5. 1) 0.118 0.732
JAK2 4(1.7) 0 0.585
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It H FE 0 24 (229 1) D EELH (59 D) t/y*/Z
TP53 6(2.6) 3(5. 1) 0. 303 0.582
SRSF2 4(1.7) 1.7 0 1
SF3B1 1€0. 4 0 1
IDH1 13(5.7) 2(3.4) 0.124 0.707
IDH2 14¢6. 1) 5(8.5) 0.128 0.721
IDH1/IDH2 26(11.4) 7(11.9) 0.012 0.913
FLT3-ITD 49(21.4) 13(22.0) 0.011 0.916
SO U 7 A A

F KRB A/ mm 32.0(29.0,34.0) 31.0(28.5,33.0) 1.568 0.117
% ] f )R B/ mm 9(8,10) 9(8,9) 1.231 0.218
6% G BEJRE /mm 9(8,10) 9(8,9) 1.43 0.153
LVS/mm 49(46,52) 48(45,51) 0.232 0.816
LVD/mm 48.59+4. 35 47.92+4.01 1.078 0.282
LA/mm 35.41+4.54 35.95+4.47 —0.822 0.412
LVEF/ % 66,2745, 40 65.2944.98 1. 266 0.207
E l§/(cm/s) 86.52+19. 22 90. 89+19. 26 —1.56 0.12
E/e’ 7.700(5.960,8. 800) 7.800(6. 425,9. 345) 1.012 0.311
E/A 1.20€0.98,1. 54) 1.29(1.00,1.50) 0.325 0. 745
E/A<0.8 14¢6. 1) (1.7 1.068 0. 301
PRI AE R H 91(39.7) 24(40.7) 0.017 0. 895
1 mmHg=0.133 kPa, ACEI/ARB: Il & % 5K 3 %% AL B30 1 7 / 8 Rk R 1 2355070 s AST . & AR &S B0

LVS: A=W H AR BNE ; LVD: EEE AR MNE LA A5 N4 LVEF; &£ S 54 1 734

2.2 3AHNHEE 2 Rm RASfB T i
A3 2 b VG At Y52 FH 25 LU | R 5 2R R (PCT) LU

K G/GM 56 FH P Fb 1) | J86 e $8 i B I i i L ]
BB TR L EH (B P<<0.05), WL 2,
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Table 2 Comparison of drug use and clinical manifestation between the heart failure group and non-heart failure group

B . MQ1 Q)

B A0 L (229 )

D FELL59 ) Y /Z p

BRI Y RABR A

, 72.00(49. 85,108. 00) 66.00(30.00,98.00) 1.299 0.194
(mg/m?*)
R R 31(13.5) 6(10.2) 0.475 0.491
E i T 21(9.2) 10(16.9) 2. 955 0. 086
WA H 8(3.5) 2(3.4) 0 1
b VG il 5% 130(56. 8) 46(78.0) 8.87 0.03
B % 222(96.9) 57(96. 6) 0 1
Ba] L. L 17(7. 4 5(8.5) 0 1
CR1 173(75.5) 46(78.0) 0.151 0. 698
YL 1 B
PCT.G/GM(+) 52(22.7) 26(44. 1) 10. 839 0.001
Jit 8 Jk 77(33.6) 27(45.8) 2.996 0.083
B R IRk g 11(4.8) 4(6.8) 0.079 0.779
dlignd 9(3.9) 6(10.2) 2.543 0.111
TH Ak R e 9(3.9 2(3.4) 0 1
e g 17(7.4) 5(8.5) 0 1
L2 i 5t = JRR e 25(10. 9) 8(13.6) 0.323 0.57
TR Fi8 b BT I AE 53(23.1) 26(44. 1) 10. 318 0. 001
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22 Calibration i £ X557 3 47 P9 3 56 0E (& 2)
R AL IE I 2 S bR e i i #3E . 43 Hos-
mer-Lemeshow 36, 7T A C 8 80N 0. 714,
#:17 bootstrap BEHLMIAEE 1 000 W5 H C 85 H
0.697, &MY X*=3.618,P=0.164, KF 0.05,
IESEM G SRR, THREFILERBERR C Ha%k, /)
AUC H 0.714 (SE = 0.035, 95% CI : 0. 645 ~
0.783), REFEH 0. 831, K¢ 5 0. 359, HEIifE
6x PR 2 W A R 0 0 R s 34. 9, BT8R 1 88. 7,
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Table 3 Comparison of UCG and weight changes after 3 months between the heart failure group and non-heart failure group

MQ, st);XiS

Ei=R 2 k0 241 (229 H) D EELH (59 #i) P t/%
AE/(cm/s) 15(—1.,28) 21(8.5,33) 0. 034 2.114
ALVS/mm 1(—2.3) 0(—2.2) 0.077 1.771
ALVD/mm —0.07+3.742 —0.5143.36 0.418 0.811
ALA/mm —1(—3,2) —3(—5,0) 0.003 2. 962
ALVEF/% —2.15146.597 —1.18646.972 0.323 —0.99
AE/e’ 0.230(—0.990,1.535) 0.850(—0.565,1.800) 0.190 1.311
AE/A 0.100(—0.120,0. 340) 0.200(€0. 035,0. 390) 0.063 1. 856
1R 5% kg 0.500(—2.000,3.500) .500(—0.900,4, 475) 0.042 2.035
F 4 ¥i& AML HF&ZEREOTRE K S E X logistic B[RS 4ER
Table 4 Logistic regression analysis of symptomatic heart failure risk in de novo patients with AML
S B SE Wald y* r OR 95%CI
IR 0.026 0.011 5.426 0.020 1.026 1.004~1. 049
&F ik IE —0.043 0.018 5. 959 0.015 0.958 0.926~0. 992
HEEH —0.005 0. 002 4. 184 0. 041 0.995 0.991~1. 000
TR YL F b 55T A 0. 951 0. 326 8.523 0. 004 2. 590 1.367~4.905
B2y R —0.002 0.003 0. 330 0.566 0.998 0.992~1. 004
. 0 10 20 SP 40 59 6fJ 710 810 9[0 1(?0 3 iTJ-i/E
b SRS 41  JH 380 56 5 06 97 e o R
R . FER A B R HBURE2E hT
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BES T —T—— WIAYT I RAE 22 99 8 3 o 4009 01 O B 1 i
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Figure 1 The Nomogram model to predict symptomatic
heart failure risk in de novo patients with

AML
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Figure 2 The calibration curve of the Nomogram model
to predict symptomatic heart failure risk in
de novo patients with AML
1.0
0.8
0.6
1]
&
s
0.4r
0.2
O —
| | 1 1 | |
0 0.2 0.4 0.6 0.8 1.0
1-HRE

B 3 Nomogram 1= & 11 il 2t #1i& AML ¥ & fiE &K
0T B ROC Bh 2%

Figure 3 The ROC curves of the Nomogram model of

symptomatic heart failure risk in de novo pa-

tients with AML
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