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Construct and validate a nomogram prediction model for anemia risk of elderly chronic heart
failure with reduced ejection fraction Zhu Houling ™ , Lin Daofei , Lin Hengxiu,Xu Yuanyuan ,Shen
Guangyan ,Huang Shan. * Department of Cardiology ,the First Affiliated Hospital of Hainan Medical University ,
Haikou 570100, China

[ Abstract] Objective To explore the relevant influencing factors of anemia in elderly patients
with chronic heart failure with reduced ejection fraction ( HFrEF ) , construct and validate a nomogram
prediction model. Methods  According to the ratio of 7:3,246 HFrEF patients were divided into modeling
group( 172 cases) and validation group(74 cases). According to Hb level ,the patients in modeling group
were further divided into anemia occurrence group(45 cases) and non-anemia occurrence group (127 cases).
General clinical data and laboratory examination indexes of all patients were collected and compared between
groups. Multivariate logistic regression analysis was used to evaluate the influencing factors of HFrEF
patients with anemia,and a nomogram prediction model was constructed. Receiver operating characteristic
(ROC) curve was used to evaluate the discrimination of the nomogram model. Hosmer-Lemeshow ( H-L)
test was used to evaluate the fit of the model. Results Univariate analysis showed that serum albumin
(Alb) level,iron deficiency,average length of hospital stay and use of anti-platelet aggregation drugs were
the influencing factors of HFrEF patients with anemia( P <0.05). Multivariate logistic regression analysis
showed that iron deficiency,average length of hospital stay and use of antiplatelet aggregation drugs were
independent risk factors for HFrEF patients with anemia, and Alb was an independent protective factor
(P <0.05). The results of ROC curve analysis showed that the area under the curve (AUC) of modeling
group and validation group for predicting the occurrence of HFrEF patients with anemia were 0. 940 and
0.966 respectively. The results of H-L test showed that the x* values of the modeling group and the
validation group were 5. 588 and 6. 012 respectively (both P > 0. 05). Conclusion The nomogram
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prediction model for the risk of anemia in elderly patients with chronic HFrEF based on iron deficiency,

Alb, average length of hospital stay and use of anti-platelet aggregation drugs has a good predictive

efficiency.
[ Key words| Heart failure with reduced ejection fraction;
Anemia; Nomogram; Prediction model
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R AR NI UELL B — ol RGO S 2 R A AR LA (2 2 5)

a0 B SRR (%) BELH], (%) ] BMI(kg/m?) W, (%) ] ks [, (%) ] CHF Jife (1~ 1)
g 172 70.78 +7.23 99(57.56) 21.17 +4.27 91(52.91) 107(62.21) 8.85 +1.40
INIE4 74 70.82 £7.15 41(55.41) 21.43 £4.35 38(51.35) 47(63.51) 8.78 +1.35
Gk 0.040 0.098 0.436 0.050 0.038 0.363
PAg 0.968 0.755 0. 664 0.823 0.846 0.717

TR — : S— st A AN . . —

e L St i 1O LS G I AR Bl kg Wi IR ML RS
A 172 139(80.81) 41(23.84) 40(23.26) 117(68.02) 60(34.88) 83(48.26) 46(26.74)
Burdg 74 58(78.38) 18(24.32) 19(25.68) 49(66.22) 26(35.14) 42(56.76) 21(28.38)
k! 0.192 0.007 0. 166 0.077 0.001 1.496 0.070
P{fi 0.661 0.935 0.684 0.781 0.970 0.221 0.792
g g —HA CIIRESN [ B, (%)]  LVEDD LVEF i JULEF TC TG LDL-C HDL-C
%% m~N% (mm) (%) (mmol/L) ('mmol/L) (mmol/L) (mmol/L)  (mmol/L)
A 172 128(74.42) 44(25.58)  46.11 £9.09 43.27 +8.31 114.94 +20.58 4.41+0.86 1.33+0.26 2.55+0.60 1.25+0.53
B 74 54(72.97) 20(27.03)  46.37 £9.12 43.53 +8.44 115.11 £20.73 4.62+0.95 1.36+0.28 2.62+0.63 1.33 +0.64
o/ x* i 0.056 0.206 0.224 0.059 1.701 0.811 0.827 1.018
Py 0.813 0.837 0.823 0.953 0.090 0.418 0.409 0.310
gl RBC % TIBC NT-proBNP Alb Hb MCV MCHC CK CK-MB
(x102/L)  (ng/mL) (ng/mL) (g/L) (g/L) (FL) (pg) (U/L) (U/L)
AR 172 4.19+0.80 56.16 £11.57 2.47 £0.49 31.68 +6.05 114.83 £22.99 88.42 +20.46 35.82 +7.71 85.95+17.34 13.94 +2.76
IF4l 74 4.35+0.93 56.42+11.85 2.55+0.52 32.77 £6.42 115.42 +23.06 88.28 +21.43 36.24 £7.36 86.22 +17.61 14.22 +2.82
VX E 1.368 0.160 1.153 1.272 0.184 0.049 0.397 0.111 0.725
P 0.172 0.873 0.250 0.205 0.854 0.961 0.692 0.911 0.469
w b - Ha 4 B R AL : %%Tﬁﬁﬁ‘%ﬁi[@l,(% ) ] S
(d) FIBRH Bt PLT A 25 WY UElEEEY) B-ZAABHNE  ACEL/ARB/ARNI
#p 172 13.30 £2.66 125(72.67) 58(33.72) 40(23.26) 127(73.84) 103(59.88) 79(45.93)
Bard 74 13.47 +2.74 51(68.92) 26(35.14) 19(25.68) 53(71.62) 41(55.41) 35(47.30)
o/ x* 0.456 0.358 0.046 0.166 0.129 0.428 0.039
Pt 0.649 0.549 0.830 0.684 0.719 0.513 0.844
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245 %% () B, (%) ] BMI(kg/m*) WS [, (%) ] AR, (%) ] CHF Ji R (1~ H)
P A& A4 45 70.51 £7.15 26(57.78) 21.03 £4.12 24(53.33) 29(64.44) 8.78 £1.36
AL EY 127 70.88 +7.26 73(57.48) 21.22 £4.32 67(52.76) 78(61.42) 8.87 +1.42
Z/X2 i 0.298 0.001 0.257 0.004 0.130 0.369
P{H 0.766 0.972 0.798 0.947 0.719 0.712
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i R LE BV oIl A SRk Bl R P B Btz
Foaim & A 45 36(80.00) 11(24.44) 13(28.89) 30(66.67) 16(35.56) 25(55.56) 31(68.89)
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P1{a 0.872 0.911 0.298 0. 820 0.912 0.254 <0.001

51 % NYHA .DIIRES R B, (% )]  LVEDD LVEF I UL TC TG LDL-C HDL-C

e I m~IVg (mm) (%) (mmol/L) (mmol/L) (mmol/L) (mmol/L)  (mmol/L)

MK AR 45  29(64.44) 16(35.56) 46.75+9.24 42.16 +8.24 115.43 +20.34 4.36 +0.84 1.32+0.27 2.53 +0.57 1.23 +0.52
P AKAEH 127 99(77.95) 28(22.05) 45.88 +9.04 43.67 +8.33 114.76 £20.67 4.43 £0.87 1.34+£0.25 2.56 £0.61 1.26 +0.54
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1 ke RBC 1%k TIBC NT-proBNP Alb Hb MCV MCHC CK CK-MB
(x102/L)  (ng/mL) (ng/mL) (g/L) (g/L) (FL) (pg) (U/L) (U/L)

M A4 45 4.22+0.83 55.28 +11.38 2.57 +0.51 28.67 +5.76 114.28 +22.87 83.35 +23.57 33.89 +8.64 85.43 +17.26 13.62 +2.62
FMAKEH 127 4.18+0.79 56.47 +11.64 2.44 £0.48 32.75+6.15 115.03 £23.03 90.22 £19.36 36.51 +7.38 86.14 +17.37 14.05 +2.81
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Pl 0.774 0.554 0.126 <0.001 0.851 0.055 0.052 0.814 0.371
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(d) HIBRH YU PLT A5 fusEziy) JlRZYY  B-Z{KBANES  ACEL/ARB/ARNI
kA 45 14.56£2.87 32(71.11) 33(73.33) 11(24.44) 32(71.11) 28(62.22) 19(42.22)
FUMARLAELL 127 12.86 +2.58 93(73.23) 25(19.69) 29(22.83) 95(74.80) 75(59.06) 60(47.24)
7l 3.687 0.075 42.788 0.048 0.234 0.139 0.337
Pl <0.001 0.784 <0.001 0.826 0.628 0.710 0.561
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