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Construction and Validation of a Malnutrition Risk Warning
Model for Chronic Heart Failure with Different Ejection Fractions*
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Abstract: Objective To analyze the differences in nutritional status among patients with chronic heart failure (CHF) with different ejection fractions, explore
the factors affecting the risk of malnutrition in CHF patients, and construct an early warning model. Methods 200 CHF patients admitted to our hospital
from May 2022 to May 2023 were used as the modeling group, and 100 CHF patients admitted from June 2023 to January 2024 were used as the validation
group. According to the Nutrition Risk Screening Scale (NRS-2002), patients were divided into a high-risk group (NRS-2002 > 3 points) and a risk-free
group (NRS-2002<3 points). Compare the differences in nutritional status scores among patients with different ejection fractions, compare the relevant
influencing factors of malnutrition between the risk group and the risk-free group, incorporate the factors with differences in univariate analysis into
binary logistic regression analysis to screen for risk factors, complete the construction of an early warning model, and use R software to draw the column
chart and calibration chart of the risk prediction model. Results Compared with the risk-free group, patients in the high-risk group aged > 70 years old NT-
proBNP=1891ng/L, The proportion of people with a left ventricular ejection fraction > 40% is relatively high, and their BMI, hemoglobin, and lymphocyte
values are low (P<0.05). The binary logistic regression results showed that the independent influencing factors of malnutrition in CHF patients were age,
BMI, hemoglobin, lymphocyte count, NT proBNP, and left ventricular ejection fraction, with P<0.05. When these factors were included in the Nomogram
prediction model, the C-index was 0.782 (95% Cl: 0.758~0.806), and the risk threshold was>0.06. This model has good predictive ability and can provide
clinical net benefits. Conclusion Age, BMI, hemoglobin, lymphocyte count, NT proBNP, and left ventricular ejection fraction have high predictive value for
CHF malnutrition and can be used to guide early diagnosis of the disease and improve patients' living standards.
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CHFEEREERA, 2023568 E2024F18UEHI1006ICHF
BENWIEA,

NITHE: BE (REOHRIBISHATIER2024) P
CHFirE, BETEINANIYRERIES /ABAES), e ERRIRE
WUEK; IRPRERISEEE, HbfNE: SHFGMME. SRS
EERRETNREES,; HRSHFLEREYL, RIEEFNRTESE
(nutrition risk screening, NRS-2002)"3 T2 i8A B EEFH K,
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2.1 CHFREEFRFRNARRESIT MABEHNMR. X
. ETRR. BBRA. DOMERFRFFE. XAEE. m
BAEA. MBELSEA. MELEREKE. Eh=ELEE
E2(P>0.05); 5ENKALLER, BEXQEBEFR>T70%.
NT-proBNP=>1891ng/L. ZEZEF 153 #<40%HI AE S ELER
A, BMI, MAEH. HEMEEERE(P<0.05), W&,
2.2 ROCHHZEAIT SHESLAETEBMI. MAER. HELHA
HEHITROCHZL DM, AUCH3HI490.837. 0.797. 0.797,
BRED5)993.48%. 77.17%. 93.48%, ¥ERERHA
70.37%. 75.00%. 62.04%, WE1MFR2,

2.3 LogisticEJFLR A CHFEEEFRTRIMIFZMEER
REHS. BMI. MAEH. NT-proBNP, AZESHMAE. HE
REEME, P<0.05, M&K3.

2.4 HBRHZEMURE SER. BMI. MIEH. NT-
proBNP, AZESMOE. MEOAREIEMNTIZIER, NE2,
2.5 REERREBHZDIT FFABootstrapi& (3hiE200.%)#1TH
EZRIOIE, EBEEMKITEREAC-index551590.782(95%Cl:
0.758~0.806). 0.789(95%Cl: 0.761~0.814), RFeFEH
>0.06, IGFEKEYES, WE3. B4,

RICHFEEEBFRTRNERRIIN
TE BXFE£H (n=92171) TR (n=10841) t/ x2 [
o <70% 36(39.12) 91(84.26)
EFHen, %) >70% 56(60.87) 17(15.74) 43654 <0.001
2 59(64.13) 74(68.52)
M3(n, %) & 33(35.87) 34(31.48) 0.429 0.512
BMI(kg/m?) 20.34+1.05 23.14+2.37 51114  <0.001
WERLIT  78(84.78) 89(82.41)
XN, %) BRRME  14(15.22) 19(17.59) 0.203 0652
=] 87(94.57) 104(96.30)
B RN, %) = 5(5.43) 43.70) 0346  0.556
<3000  64(69.57) 66(61.11)
AW, %) >30007%  28(30.43) 42(38.89) 1561 0212
R (d) 9.13+2.93 8.77+2.47 1665  0.198
DNERFHERRE (N, %)
B 17(18.48) 16(14.81) 0484  0.487
B 50(54.35) 50(46.30) 1288 0.256
OHLE 14(15.22) 18(16.67) 0078  0.781
SRS 8(8.70) 11(10.19) 0.128  0.720
maEA(g/L) 117.16+14.28 131.3449.25 15506 <0.001
mEEEA (/L) 64.15+9.73 63.94+8.49 1158 0.283
mEEEA(g/L) 38.06+4.77 40.47+4.08 1442 0231
S MR AE (X 10°9/L) 1.32+0.26 1.7140.42 16036  <0.001
Hi#=A(mmol/L) 1.23+0.34 1.28+0.27 2514 0114
35 #BEEE (mmol/L) 3.63+0.65 3.71£0.72 0442 0507
NT-proBNP(n, %) 3857.36£964.23  2473.01+659.15 17.124  <0.001
<1891ng/L 38(41.30) 76(70.37)
>1891ng/L 54(58.70) 32(29.63)
<40% 55(59.78) 23(21.30)
EERMSM(N, %) =~ 40% S 8578.70) 30931  <0.001
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®2 ESEUTRROCHEDIITER
T8 BERE (%) ¥BE(%) AUC  SE. 95%Cl z Youdenis#k — SfEaElUE P&
BMI 93.48 70.37 0.837 0.0293 0.778~0.885 11.505 0.6385 <21.72 <0.0001
ARz 77.17 75.00 0.797 0.0330 0.734~0.850 8.996  0.5217 <12627 <0.0001
MELREE  93.48 62.04 0.797 0.0323 0.735~0.850 9.192 0.5552 <1.65 <0.0001
K3 CHFREERFTROEMARS T
Te B SE Wald Exp(B)  HR(95%CI) P&
F 1912 0360 28177 6766  3.340~13.707 <0.001
BMI 0.852 0.123 47941 2.344 1.842~2.984 <0.001
MmaEH 1.413 0.216 42.793  4.110 3.976~4.541 <0.001
MEEHKE 1.699 0.422 16.209  5.467 2.136~12.785 <0.001
NT-proBNP 1179 0323 13310 3251  1.726~6.126 <0.001
EESIMS 5K 1676 0330  25.849 5343  2.088~10.195 <0.001
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EMEFRREE—ENEX Y, AHART, BXRANISE
HAFEERFENGA, MASARCHFEEEARRNM
U EMEAERE(P<0.05), MLIEMARESIHMEN AL KIES
BEMEEIET, YNASARERFESSEXEN, KIF
AL T ABEE SN A RIFERS, KR EBEENX
AN, ANASHCHFEERIES. =77, BEREN
B, HLEFEN, I, CHFEED, LIEROMNEESR
2R, BOIEAKTESH—SMEALRE, SHESRH
[EES, HMEFYRNFE, BNEFFRNRERR™,
BB AN EBRSFAIRRNEERBAN
B, TEEETHAR. BAR. BAXGARE", HEMAR
HERIETMRIHBALRTHEMER B, BEFITMHEN
KGBERANRERS, EHXHARKRE, CHFREERARR
SIRGH A RBHHRANIE, SHCHFEERRE, KES
MRERIEIN, MEBARIBHEREE, REEFFE
BEEY, RATRNEEEITY, Flit, ERIHCHFE
WGBS KNS, EMEREBE RCARELE TR
i, MIREZIE, MENEEFRTAITERNE, UHRKE
EMEFRG, HEBENIRKER.
NT-proBNPRIZ¥IHI M OB H S B A ins ™
KART, BXFLEANT-proBNP<1891ng/LEI AR G tb B =K
FERLE(P<0.05), HXARKE, SEFKTEIFHCHF
EEEL, FEEFNENEBEEANT-proBNPKEZH
BEASHBE, ENTEOEIENEEEYIREY, NT-
ProBNPIREM B SRS R R MOEERKINT KL, E5¥
HEFRERSEEBNXESY, SARRER—H.
SO REBD B AT MR h 5 @R EEN
M, TFOESRFOABORME. 514 5 hiaEmM 5t m
AERBHOHNREY, KFRF, BRBALES MK
<40%BIAB S B EEF R (P<0.05), AEEZEH
ARiR, B EHNCHFEEERERRRNG, LHE
SIS EIETF40%MBERAD, ZRREEAS, SEHR
St BERE, Fit, EBYFICHFEENER SIS
¥, WERREUEN FIEH, UBECHFREEFHIL,
& EFTR, CHFREERTRZEMR. BMI. MAEH.
HEAAREE. NT-proBNP. AZESMAMEEM, EFLL
TREMENTAEERTNKEE R, THIRRERCHFERE
EHFFENEEIREKIE, SHRNEEREZL: BF LR
RUEFRMBE MR RS, FRNRNMNFEETIREETLH
MALERN, SER ANl sE7F 1T BIER R RE R,
RWRYRBERR, BRTAREMEEE,
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