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[ Abstract] Objective To systematically review risk prediction models for malnutrition
in patients with chronic heart failure (CHF), and to provide evidence for model optimization and
clinical practice. Methods Databases including PubMed, The Cochrane Library, Embase, Web
of Science, CNKI, Wanfang, VIP, and SinoMed were searched from inception to March 2025 for
studies on malnutrition risk prediction models in CHF patients. Model quality was assessed using
the PROBAST tool, and Meta-analysis of predictors was performed using R version 4.4.1. Results
Nine studies reporting nine models were included. All models were rated as having high risk of
bias and good applicability. The area under the receiver operating characteristic curve (AUC) of the
models ranged from 0.730 to 0.996. The pooled AUC was 0.84 [95%CI (0.79, 0.90)]. Meta-analysis

identified the following independent predictors of malnutrition risk in CHF patients: age, smoking,
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edema, and C-reactive protein (P<0.05). Conclusion Malnutrition risk prediction models for CHF patients

require further development. Healthcare professionals should pay particular attention to older patients,

smokers, those with edema, and individuals with elevated C-reactive protein, implementing targeted preventive

measures accordingly.

[Keywords ] Chronic heart failure; Malnutrition; Prediction models; Systematic review; Meta-analysis

18 0> 71 3F 3 ( chronic heart failure, CHF)
SRR RO MAEBIR LR B, B kR
IR . B PG 22555, RO 2 BRUAT Y
RAFE TR, fm48k2 6 400 5 AP,
2017 AE4 kP AR B, A A Dzl
AE, 0% (heart failure, HF ) (R R
P EELOIED S BTN, M 2012 45
2030 4F, HF BERFRIEINZ 46%". HFIRAR
i AN 2 ORI it S 3R i sl SR R =
PR, & HF B LTS S R &R, CHF
BE LD AR M REHA TR, 1R EIEER
EPEERIAIL, T ARG ZhIlg, SECE TR
FIFHBRERG , FEAEEFRA RIS BEAR oY 81,
HF B85 EFRA R IR A 16%~90%, R
AN R85 R KBS Bz 1m0 B, IR B
i A APl HF 388 FOROAY T H-G= 45 51
FUEE ", HE B E RIS S 62 WU
TR ASE AR 3 o) e G T R, B TR R A A
AR i R 2 Jry AR A T Ak, W] D7 (I IR T
VEBVUNBE R E IR, DA BESRENE . EIR,
BIRIF R T 2 CHF BB F= A R KUK T
BAY, (HBARIRY AT RE 7 . AR IXURS: i ]
VRSB = 2T XTI, ST, R RS
[lJEs 1 [ N AT OC CHE FBE 8 TR AN R RURS: T
BERL B SCiik, LA SA CHF MR A T BE . 1k
iz AR AL DGR R R T S5
1 ZRERE
1.1 NSHEBRIRAE

IWAFRIE OB RN EHII2 CHF 18
@ﬁ%ﬁ%ﬁ%ﬁﬂ(i)%ﬁmm%%#%
AN B XU A AL s D4S Rifabr 20 LR g
ﬁZ—:xﬂﬁlﬁwﬁ%%Tﬁﬂ
under the ROC curve, AUC) . ¥R E . BUE .
FHPETINE . BIPESGNAE S5, @BFF T iy
TBFFE . xS BRAITSE . BASUBIFSY . HESRARE :
OCEREHE AR QERER; QAN

(the area

AT @R SOk,
1.2 XERRFRRK

PFEALRE 2 S SCHE i PubMed . Web of
Science, The Cochrane Library, Embase, ' [ %l
WO, T3 75 4EE DL R v A B e SCHRERCHE PR
(CBM) , Koz 2R M A4S & A thid, &
RN I P 28 2025 4F 3 . SO R AL A
{36 SRDIE 35 I L C TN 15 = S ) € TS S I
JI g, FEIMPEC s, RO, E R
AR, EFRERZ . BRI E . XU
VEAR . URSIE A XUBS 0 . B IR B
R 25 BE SRS R 1) 4§ heart failure . cardiac
failure . heart decompensation, myocardial failure
congestive heart failure . congestive, malnutrition
malnourishment., undernutrition. nutritional
deficiency . nutritional disorder. prediction model
risk score. risk prediction, risk assessment,
nomogram ., prognostic model , prediction tool, LA
PubMed S5, eSO 2 SRS ULRFHFAE 1.
1.3 XHkffiE SRR E

FT 24 0 58 N B 07 o SRR 16 . 540 B B
RS SRS, il op by, #5545 = #0505
e ) R DU RE o R B T A TR F 5 R S 2K
B3 B A" (checklist for critical appraisal and
data extraction for systematic reviews of prediction
modelling studies, CHARMS ) il 1745 i fb 4% 42
OB, WA OSCIRREARHIE: 55—1FH
RFEN . BEFEX G, BP9 RH Bhisb s, 2
WitniEss; QBB ATEDL: FEAR . fRitEa
BORAEBERTT | RS J7 ik | AR P 3U4E
OBRITMALRE: XM | R | BRI Ty % |
SURIES RS o
1.4 XEKBREFH

SR JFH T 00 ASS 760 i fey DRy R P P-4y L
( prediction model risk of bias assessment tool,
PROBAST )5 SCHR A fi fe IR A PP IEAT VA
bl fey KUBS TR 5 SIS X 42, T PR &%

yxxz.whuznhmedj.com



EZFFHE 2026 £ 2 AL 36 % 2 B New Medicine, Feb. 2026, Vol.36, No.2 205

Geita b M EN RIS X 4. Tl
-, S5 Tr AT, 24 3 32 S R IE s 2 1
Y EIBIFFE N 0 <7 52 O 44 A SCHIR B4 7 Vs 2 T o
AL, #FHBE, WSS = A AL .
1.5 ZitZESh

A R 4.4.1 BAFPELT Meta 73 #7 . A5 2
M oKRYE P W5 S tE, 75 F < 50%
HP =018, JHWRESRMEES T LA
B3, RABERVERIETT Meta 208T; 2,
TR FHBEHLSON AT, DL P < 0.05 H2ZE5H A5
P22 o Begg Ke Bkl & R ffar, P> 0.05 %
W& FRAFAE R A () AT e A1

2 R

Xk R ER
KRSk 1 647 55, RIBA S HERR
PRELR IR, RANA 9 I g, Hip
BESCSCHk 1R sk 8 R UL Sk
i pE AR UL 1.
2.2 HNICEREARFFE

YA 9 F SCHR & T 2021—2025 4, WFFEEE
A SR 181~670 7], CHF BEEFRAR LA
KU A 15.2%~69.9% , 48 ASCHRIEAFFAR L 1,
2.3 R FNEE B ASFIE

TERIIA T 1A, 58 2R Logistic [7114
BT A T AR Y S AR AN O |, 5
T SCHE U R S A RO A A, R
SCHR RS T AR B B S Wk i A 1 A
B EABRE A Z AR ANE AT AAE I TR B, HL
AOCHRAR DL A4S o 3 100 P B o ARG A 1) 92

2.1

Lasso [AlH7L45 G MR 2 . L2 IR 7 B i 08 A 7Y
T (R2),

B 2 BUE X K M RE T, 4 A 1 R
RGN R IR, 4 4112 RPN 5
P, A1 A U AR [ e S A 2 P A 2
JIr A AL DL AUC P46 57 X 3 B, AUC JE
FEL M 0.730~0.996, v 2 A4~ 1'% 21 AR IR {38 0 2
fit @ (070 < AUC < 0.80) , 7 /4> tets20.2
LA B A R4F Y 10 2L e (AUC > 0.80) . 4
AN ISR R R 4 T A WE R R, B T T
Hosmer-Lemeshow -5 4 (H-L #1545 ) |
H P{E =005, BEREE 5w, 24"
BRI FEAT T AMER I UE, 5 4> [ 191022 4 50 g

38 2od B P A AR AR O Sk ek A AR A AR G Sk
(n=1647) * (n=0)
T ]

SHITE J A 3k (n=1460)

'

)2 SCREAT i 247 O
(n=1460)

_—

Y
[l 42 CH i (n=83)

HEBE (n=1377)

HEBR (n=74)

SHFFEEAIALF (n=31)

o OB XIGARTF (n=24)
SHFFNERTF (n=16)

oLik | MV, SUUNE (n=3)

v

A MetaZ3H7 (9 3CHK (n=9)

B XEiFERER SR
Figure 1. Literature screening flow chart and results
WE e AR 6B R A LKA AR APubMed (n=23) | Embase
(n=37) . Cochrane Library (n=21) . Web of Science ( n=503) .
CNKI (n=132) | %% (n=9) . 7 (n=131) | TEEHEFHK
W (n=791) ,

R1 NSRBI E AR

Table 1. Basic characteristics of included studies

W5 W5 W5 AR 5E HRAR KR
HATIFR . EPV

Hh g HHY RN (%) pUE Wik (%)
H#7 2021 TLHVE  BEWRBESE bl 39~85 CHFiE & I3 A <35g/L 8.0 36.7

7138 +12.61

LM 2022" LA BEBTEERSY bl - CHFE & EFRiE <45 20.8 325
FaiEA 2022 vhE BEWTERFSE fha - DIIREI-IVY R FR T R R 122 477
Wk 2022 IR BEWTEIOESE Al - CHF & TRV FR I Tl 135 482
Liu 2023 INARE MW Sl 62.00+13.65  DIREI-IVELEF AND-ASPENFR 1 16.4 15.2
B 2023" TE OBERTEEITT - IR R BT SR 413 573
RIMA- 2023 WiLA  BEBIEDIY s 72 (65, 79)  DIIRRI-IVEUGE A I A <35 ¢/L 21.4 414
Bioikats 20257 VIPEAE REBTEOESY SR 68~78 LAEHF R BRI A 20024 % =35> 36.8 49.0
BIREE 2025 A BERTRITEST A - CHFEH BAFEFARHE R <98 35.7 69.9

E: —ARIMRE; AND-ASPENATE. £ B E k5 R F AR £ BRI N ERIPRIE LA AT EPV. T EFHA

yxxz.whuznhmedj.com



206 EFIE 2026 £ 2 A% 36 5 2 H3 New Medicine, Feb. 2026, Vol.36, No.2

JH Bootstrap 1 8g FEALYF /> REE, 2 4> 20
BRI FJR T S E AN IRIE, HA 6 IR T ORI, MR AT BRI R
AN 2 BRI AMEAE L, 4R B (£ 3) .

F2 MNEBEER

Table 2. Overview of included model development
AR () L

AL A AR T RSB R B 5 A4 1 20 A A

BROGE N

I I s T e S
o7 2021M Logistic BT 109/72 HHZE Y SRR - 5 O2R®®
LT =W BB ZHEMT
HBLIAF 2022 Logistic FE LT 320/320 AR5 YR - 5 ORGe®®
LT = F P e ZHZEHT
FEPEAS 2022 Logistic - 128/85 HRERY Gy - 4 OO®®
EAESinin
Ik 20227 Logistic T 112/76 HHZRY Gy - 4 O20®®
S E YNV EAESivin
Liu 2023 Logistic INAH 433/433 HHEY (S EpdE s - 4 OO
LHTEE B EAEEN
BE 2023 Logistic LI =HI &R 288/288 HHEY PRRRESE: - 4 DB®
ZHZEIT
XIFA 20237 Logistic i RAR=Y 470/200 B ERIEY: YRR - 9 O2B®®
Ui = e (OO
Mokt 2025 Logistic 18 CERFA 375/162  LassolnlJH, FRINZE fRoFELE  HIEGIBRE 5 DB®G6Y
Pt IR = e H5ZHEZE T ZFAHRMN:
BIFEAE 20257 Logistic  TIBAODMKING  459/459 BAMIE, RHE e - 9 (GaHED)
I R BE S5LEFET )

E: —ARIRE; BE/EHAST—FCHRRBIE; OFH; QBM; Ot EY; OCREEG; OKI; @hiFkti; DhirEd;
®%Ff; @QCHiens; WHH=8; ONHHEKT; QECEH hiyd; @FGMR; WasbkabsE (ECW/TBW) ; @EEE; ®F
HEidFE; Qagmit; @4 asm; OiaEd; @PrEmits e mi(i; @RERK; QEE; QrMk; Da%ka; DLIEE;
@ HFEREGIEEE; OREEREOREEE; @D-—Rik; OHMCREEE; COkE,

R3 WNEBZIMAE AR EEE

Table 3. Presentation forms and performance of included models

YN mﬁﬁ% *@Eﬁﬂ. Fv— Fv— SR — TS
BIERX AUC R PRI IE SMBIIE X3 B R
B 2021M n 0.882 H-L: AR 531 i - - -
P=0.623
HLIHE 2022" FILLE 0.833 = Bootstrap & C-index=0.824  H-L: P=0.254. 8%~90%
Brier=0.139 ,
AN
FEHEA 2022 AR 0.873 - - = - - -
W 20227 7N 0.862 - - = - - -
Liu 2023 s 0.856 H-L: Boolstrap 5 AUC=0.852 - 20%~95%
HIZL P=0.098
BE2023"  FILkE 0730 - Bootstrap & C—index=0.965 = =
XA 2023 AR 0.811 H-L: Bootstrap & RIS IE « INFREGIE: H-L: P>0.05  5%~80%
P=0.08 AUC=0.793 ANHBIRIE: H-L: P=0.86
e 2 HMERIE :
AUC=0.805
Mty 20257 F2kE 0791 H-L: Bootstrap 2 PN BB IE ; PIFRERIE : H-L: 16.5%~96.5%
P=0.524 C-index=0.791  P=0.524, FHEmk
e 2 AN IE : ANHSEAIE: H-L:
AUC=0.753 P=0.326 KifEfhZk
BTRAE 20257 BILEE 0.996 - Boolstrap & C-index=0.824  H-L: P=0.254. 0%~100%
Brier=0.021
Er A RIRSE; R R AR T R R R 00 B B BT e R s A

yxxz.whuznhmedj.com



EZFFHE 2026 £ 2 AL 36 % 2 B New Medicine, Feb. 2026, Vol.36, No.2 207

2.4 XERREFEMN

FIF A R L G 45 SRR T e 840 T 5 O 4
W BFEXT AT, 3 T 1S BFGE R AL
RE TR, 15 B HERR T O RE IV 4%
B, 1 BN 60 % DL E HF i, i
AT TERTTEN G B R 4, BT 5 0 4 D
AT ORGSR . T T4, 8 1 1t 022
IR 516 AR 75 7 22 SR A A 5 0, R
EHME T, SRS H R, 155 5
GOV T P T 0T A P T 45 i ., i
AR, 2 AT 9 T BT S 8 R
B AR I 5 SR 4 R T S i KU 4
HEAM MR A BRI BT 5 G A KU, A
G, (D4 RR ) EPY R A2 20 ], 3
AN 1601t g S RE A B < 100, REACREAR A 5
(©) 5 511417200 Sl i B A A A A2 B
AR R R BIPE Al s DBEIE AR R 4
FLrf S AN 92 R e R T
S, 3 1T R B I VE R X SR BE L S
A U 16191 e 4 g SRR ) B DL 2
A 20201 g [ AT AN RIRE, 1 U AL

PABEHLIR LA T IR UE, AW S5 IE T
BEALE BE L BE LA O TT R, 2 300 MO R AR X S
BRI T AN UE A FEAR A 2

SERERIER ST XS G . TR PR AN R
T8 HPERGS o A0 A SCHER D foy IRV R FHAE PPN 1
B 4,
2.5 Meta3thER

9 15 "SR AL AUC BE & . T
T PR B 45 5 B P=90.67% . P < 0.001, 1E+%
BEHLAS N BT HEAT Meta 4307, A IFJ5 9 AUC 1
7 0.84[95%C1 (0.79, 0.90) ], 7% W4 (A4 1 1y
TN BE F1 4800 R HIZE A5 B SCiik iy s EA A
JEAE TR I SRR, 255 R AR B 5
MBI PR, SRR E D, R
TR 5% AT BE 2 T 305 S BT PE Y E ORI, RS,
RAEGIBEA R G R e, R W] Meta 5347
AIRECNERME . Begg K4/ NFTE B 1YL
Flfr (P> 0.05) . SALHE =31
TP FEAT Meta 5047, 255 BoR AR A
K, C RN K58 & CHF BEERAR
RS B SZfERE T (P < 0.05) , W3 5.

R4 MNERR R XU FIE A

Table 4. Evaluation of bias risk and applicability in included literature

e KU & S RN

ELYNG

XS AT gotgeR guitatr BisEdg mliE g 45 e AU T HIPE
2 2021 L NC H L L L H L
HBLI A 2022 L NC H H L L L H L
FEHEAS 2022 H NG H H L L L H L
£k 2022 L NC H H L L L H L
Liu 2023 H NC H H L L L H L
B 2023 H H H H L L L H L
XIFH 4> 2023 H NC H H I L I H L
[k i 20251 H NG H H L L L H L
BT A 20251 L NC H H L L L H L
E: LA R SIRE A R HA R S AR &iE A NCA bR R TR

x5 BHEOLEEEEFTRRXETNEFMetas 45 R
Table 5. Meta—analysis results of malnutrition risk predictors in patients with chronic heart failure
T Al PIASCHE (5F) FRERIEHY OR{H (95%CI) VAR Pl
Pl (%) Pl

AR gl 0 <0.001 B ALAS i A A 2.80 (1.07, 4.54) 3.163 0.002
% 4 gl 1em1m200 55 0.080 Bl b LA 4.85 (2.38, 9.90) 4.336 <0.001
K i 4o 0 0.617 [#] 7 207 A 1.84 (1.41, 2.26) 8.527 <0.001
CRUV A 3ttt 0 0.881 ] 5 55 A TR 4.87 (247, 9.59) 4.574 <0.001

P>

A A ERARAMARA L E RN R —HEAF RS, LkATE kmetadJf,

yxxz.whuznhmedj.com



208 EZFFH 2026 £ 2 AL 36 £5F 2 H New Medicine, Feb. 2026, Vol.36, No.2

3 itip

AHFFE I AFETL Y AUC TEFE A 0.730~ 0.996,
TR X A3 B R4 1, (AR o B P T
T, EURRAS R, EEAERTRE  BIAR
MGt ot R it — 220k . AR I &
B B EAE Yok A b BRI T RS, FEA R
BN (109~470 1)), WTHE S EOBR I BERLA 2,
TR DR TR AU 5 () 5 i T RE 6 B I IR AR, s i s
BT, HAT, HFHREARMITSE &rdE, i
AN[RIS Wb L) g () A0 ] BB BT 45 3R —
H., 2018 FFE LA EFR AR (GLIM) WiE (12
W ) BT T T AR FH P S B R A o
BRPERY, A5 Al k8 GLIM bR fEdE iz Wrbr i,
TETF R A UE SR TF e 2 vty . KREEAS I A IE
PEAFF S LA ARG O (25 RIS

A i A T N P ASE A ok R ) — A
Wi o AR ABARIN, 6 MEIAILL LA R 5
B 5 22 3R 43 A1 04 J 325 i 1 A48 o, A 4 T 00 A
AU, Xl PR AT BRGNS 1 P P AR X
K. A WFoE H A Lasso [B1UH . Ridge [0 15,
ElasticNet [R] 5 %5 5 114 48 2 0 358 77 7%, BB L
o R TN 5 1 5 0 B KA RRAE 4R B, R OR
2B AR (1% 5 SR AR PR S s S T B R & 119 72 i
e Tk HeAlh, AT AR RN E TR A
RS Aifesr 2, A e nTRkE & B AR
G, DU Tl ARARHE A [F] JXURS: 25 98 R B X Pk
ot

5 AR HUTE S At I 4 3% 2570 kb 3 R o3 2678
i, AR REUEER, WAL LG 1 R
B, FAARRY A4 T R M . Barrio 55 P #2211 3%
FOh D305 EED ( pseudo-BIC ) AALER F57%,
AR SR B R 3 S e I TR R IR DY) 2
B USSR LA A
A2 BRI T T AN SR, RIS IR Y
JE LR R, 3 H TR R A 5 40 s A7 7R
Ay ), BPRERI T R S T A R, AR
WAEEfATER S P Ik, AR — 2Rt
X SE AL R A T AL AN SNER B UE, A TR AL H:
TN RE, AR RS I & 1) i PR A

ARUBFFEINAFERI A T -4 T 15~42 1>,
T 2N AR B T PR ARE 4~9 >, AR ]
TGRSR "7, Meta 43 Hr25 B4R, 4F

Wy WO KR CROBE R CHF S EFRA
L PR B v A S0 (R~ o A9 % BRAT- S 2 5 R
AN R XUBS B E  R F, SBR AR A g Y 4 SR
— 3, PR TR IR R RS PR A
PR, RIRF SR IE 1 OCE 24 CHF B E
FRDE AN, Meta 0HT BN, C RN =
10 mg/L B35 52 A8 R XU 3G i 4.87 4%, ML AT B
H C R E L RIE N T, 51 & E AR
S AR FA I 4 35 L DA T 52 i 6 3 A IR
o MEAFER "IN HR C I EH > 5 mg/L
[0 S B = (o N - N o1 BT DS T A O3 [
HEARE TR R RNTE 05T . ARBE5E
PERMARZ: CHF BB FRAS B XU ) E 285 ) [A]
R, DICIG RN 55 B BB, DA K
I S 7 SRR B F2 A K. CHF B3 AR IR S
A A8 I BUAE B R A=K I, R Uit s
BAER | THACIOBORN B B IR LA, R ekl |
AR, TERBCEMEEER, SIS TR
FE B A SRS AT R TR AR I R, R
PUE S AT, BAORRE T G SRS IR A AU
(R PEAR R4S B

ASCAFAE—E R R . ASHIF 5% 99 A SCiik
SRR YESCSCER, AT AR A A e S [ SRS
KPR, FE—EMWMA. HTHABE T
FEHb S I AE R Y, B FE B 3 R A S AT A
Ft— A RAIE

ZE LPTIR, AW AT CHEF B35 557
A BB BRI ELAT RO TN AE ), (BAFAE
TR AR AU, AR 45 T B Rt . ASRBIFSY
O TS SETE R R R . B . ST S
T LA FEARR O (A7 XURG: , TR B SETE AE L WA
KB, CRE S B CHF B R4 EFHRAR
RS, K s SR OB XM 4 T T i, DARGE S
RO o

MERC(EEZHRM) EMM R (https://
yxxz.whuznhmedj.com/futureApi/storage/
appendix/202503069.pdf )

A A

TEE T DITBOT. OB | R SO (TR, R
Pl s BRI S ST TR, R RSORS . T ik
SO RGNS P

HURIREL: AR A (80 PR Er s

yxxz.whuznhmedj.com


https://yxxz.whuznhmedj.com/futureApi/storage/appendix/202503069.pdf
https://yxxz.whuznhmedj.com/futureApi/storage/appendix/202503069.pdf
https://yxxz.whuznhmedj.com/futureApi/storage/appendix/202503069.pdf

EZFFHE 2026 £ 2 AL 36 % 2 B New Medicine, Feb. 2026, Vol.36, No.2 209

FsERRER:

Bgt:

SE 3k

1 AR NI BRAGAE A RO kA BT S T

TSR R EIE A2, (1] 94091, 2024, 31(5): 15-21. [Li WX,
Sun MM, Shao JX, et al. Summary of the best evidence for nutritional
assessment and intervention management of patients with chronic heart
failure[J]. Contemporary Nurses, 2024, 31(5): 15-21.]

Liu J, Liu J, Wang J, et al. Prevalence and impact of malnutrition on
readmission among hospitalized patients with heart failure in ChinalJ].
ESC Heart Fail, 2022, 9(6): 4271-4279.

Savarese G, Becher PM, Lund LH, et al. Global burden of heart failure:
a comprehensive and updated review of epidemiology[J]. Cardiovasc
Res, 2023, 118(17): 3272-3287.

GBD2021 Diseases and Injuries Collaborators. Global incidence,
prevalence, years livedwithdisability (YLDs), disability—adjustedlife—
years (DALYs), and healthylifeexpectancy (HALE) for 371 diseases
and injuries in204 countries and territories and 811 subnational
locations, 1990-2021: a systematic analysis for the Global Burdenof
Disease Study 2021[J]. Lancet, 2024, 403(10440): 2133-2161.

Virani S8, Alonso A, Aparicio HJ, et al. Heart disease and stroke
statistics—2021 update: a report from the american heart association[J].
Circulation, 2021, 143(8): e254-e743.

Pagnesi M, Serafini L, Chiarito M, et al. Impact of malnutrition in
patients with severe heart failure[J]. Eur J Heart Fail, 2024, 26(7):
1585-1593.

Lyu S, Ru S. The prevalence of malnutrition and its effects on the all-
cause mortality among patients with heart failure: a systematic review
and Meta—analysis[J]. PLoS One, 2021, 16(10): €0259300.

Rahman A, Jafry S, Jeejeebhoy K, et al. Malnutrition and cachexia in
heart failure[J]. JPEN J Parenter Enteral Nutr, 2016, 40(4): 475-486.
Lin H, Zhang H, Lin Z, et al. Review of nutritional screening and
assessment tools and clinical outcomes in heart failure[J]. Heart Fail
Rev, 2016, 21(5): 549-565.

Schuetz P, Seres D, Lobo DN, et al. Management of disease-related
malnutrition for patients being treated in hospital[]]. Lancet, 2021,
398(10314): 1927-1938.

Joaquin C, Puig R, Gastelurrutia P, et al. Mini nutritional assessment
is a better predictor of mortality than subjective global assessment in
heart failure out—patients[J]. Clin Nutr, 2019, 38(6): 2740-2746.
BNPE, DA PR, S . BOARLRY R SR B AR 7 ik
S T E G E RS 2 28 A 2023, 23(5): 602-609. [Lu XD,
Wei JH, Shen JT, et al. Methods and procedures of systematic
evaluation of predictive models[J]. Chinese Journal of Evidence—Based
Medicine, 2023, 23(5): 602-609.]

Moons KGM, Wolff RF, Riley RD, et al. PROBAST: a tool to assess
risk of bias and applicability of prediction model studies: explanation
and elaboration[J]. Ann Intern Med, 2019, 170(1): W1-W33.

T RSO . AR Tk S TR AN R XURS T ASE 8 oy A
FBGAE (7). TPAE AR 2021, 56(3): 325-329. [Hui N, Zhang WJ.
Construction and verification of malnutrition risk prediction model
in patients with chronic heart failure[J]. Chinese Journal of Nursing,
2021, 56(3): 325-329.]

TRELAE , B | IRABL. 45 . 1O ) il SR TR AN R
A1) 28 Vel LIS T8 (14 g A 5 I (], SR T 22 L 2022, 49(17):
3130-3135. [Hao HM, Huang HL, Zhang W, et al. Construction and

yxxz.whuznhmedj.com

16

17

18

19

20

21

22

24

25

26

27

verification of a nomogram prediction model for malnutrition risk in
patients with chronic heart failure[J]. Modern preventive medicine,
2022, 49(17): 3130-3135.]

FRREZS M g S S A TR AN R DU T AR A i e A B
NI, 4 BF b0 #2022, 20(7): 889-892. [Lu JJ. Construction
and application of malnutrition risk prediction model in patients with
chronic heart failure[J]. Journal of General Nursing, 2022, 20(7): 889—
892.]

Wk, S, TR OOHE , 45 RO ) R R B TR AN RINE R
PRI 28 3BT B XSG TR RS AY g R AR AIE (7). AL (TR,
2022, 29(12): 144-147. [Yao H, Han RY, Zhang QM, et al. Analysis of
risk factors for malnutrition in patients with chronic heart failure and
construction and verification of risk prediction model[J]. Contemporary
nurses (in the ten—day), 2022, 29(12): 144-147.]

Liu J, Xu S, Wang J, et al. A novel nomogram for predicting risk of
malnutrition in patients with heart failure[J]. Front Cardiovasc Med,
2023, 10: 1162035.

B UK g ) R N SRR R XL T A A
By Mg #E). OE SIE 47 B, 2023, 9(18): 3374-3379. [Luo X, He XF.
Construction of risk prediction model for malnutrition in patients with
chronic heart failure[J]. Evidence—based Nursing, 2023, 9(18): 3374—
3379.]

XURA . A0 B E I RIS T AT (D], WIH - )
I IS 27 BE, 2023. [Liu YJ. Research on risk prediction model of
malnutrition in patients with chronic heart failure[D]. Huzhou: Huzhou
Normal University, 2023.]

it | St | A A AR ) A e R IR AN AU
TSR AR BRI (1], L BERL Rl 2025, 48(3): 286~
294. [Chen YM, Wu D, Lu M, et al. Construction and validation of a
malnutrition risk prediction model for elderly inpatients with heart
failure[J]. Journal of Zunyi Medical University, 2025, 48(3): 286-294.]
B RDF—  BUFZE L AE R T GNRIVESM A @A 0 ) il
FRE B IR R 15 S R ()], s B2 ki, 2025, 41(5):
691-698. [Mo QY, Zhu FY, Zhu CK, et al. A nomogram model of
malnutrition risk in patients with chronic heart failure was constructed
based on the GNRI score[]J]. Journal of Practical Medicine, 2025,
41(5): 691-698.]

BIF Y, IR/NE AN L A A RO T AR AR O 1 4
FGEVEHT (] o O 8 SRR I PR 2 2021, 28(3): 288~
298. [Li FZ, Su XT, Sun RC, et al. Systematic evaluation of accuracy
of global coronary heart disease prediction model[J]. Chinese Clinical
Journal of Thoracic and Cardiovascular Surgery, 2021, 28(3): 288-
298.]

Bailly A, Blanc C, Francis E, et al. Effects of dataset size and
interactions on the prediction performance of logistic regression and
deep learning models[J]. Comput Methods Programs Biomed, 2022,
213: 106504.

Cederholm T, Jensen GL, Correia MITD, et al. GLIM criteria for the
diagnosis of malnutrition — a consensus report from the global clinical
nutrition community[J]. J Cachexia Sarcopenia Muscle, 2019, 10(1):
207-217.

B, PV L A BRSNS IR AN RAS I b v A I R 52
B T B S T 7S D (). 2 R 24, 2023, 27(5): 1030-1036.
[Lu YL, Sun P. Global leaders' consensus on the implementation and
application of diagnostic criteria for malnutrition in clinical practice[J].
Anhui Medicine, 2023, 27(5): 1030-1036.]

Ranalli MG, Salvati N, Petrella L, et al. M—quantile regression


https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTIyNDE1NDU1NRINZGRoczIwMjQxNTAwNBoIa3I3YnVsbzI%3D
https://pubmed.ncbi.nlm.nih.gov/36125306/
https://pubmed.ncbi.nlm.nih.gov/35150240/
https://pubmed.ncbi.nlm.nih.gov/35150240/
https://pubmed.ncbi.nlm.nih.gov/38642570/
https://pubmed.ncbi.nlm.nih.gov/33501848/
https://pubmed.ncbi.nlm.nih.gov/38808603/
https://pubmed.ncbi.nlm.nih.gov/34710169/
https://pubmed.ncbi.nlm.nih.gov/25634161/
https://pubmed.ncbi.nlm.nih.gov/26920682/
https://pubmed.ncbi.nlm.nih.gov/26920682/
https://pubmed.ncbi.nlm.nih.gov/34656286/
https://pubmed.ncbi.nlm.nih.gov/30616882/
https://kns.cnki.net/kcms2/article/abstract?v=-djcopRf0qHB4fgUhYa60_TimqudfbwqfLg-KQwAr3bs76Mn20EuAqagQRf8QaeQyN79jjJTJgoEiIcRYiINVMoP6GO8XIKPX1f7WTsoOrLZw3zUXwZVmav9siVgd2X0tclJh8vcOQ48MpQ_PnSk5i_2tJKnvb6F9jIiHn_mKZR6ahtP93bDBA==&uniplatform=NZKPT&language=CHS
https://pubmed.ncbi.nlm.nih.gov/30596876/
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTIyNDE1NDU1NRIPemhobHp6MjAyMTAzMDAxGgh6Nmp4MXB5Mg%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTIyNDE1NDU1NRIPeGR5Znl4MjAyMjE3MDExGghmd21sdDZkNQ%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTIyNDE1NDU1NRINanRoczIwMjIwNzAwOBoIOHU1NnJidXk%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTIyNDE1NDU1NRIRZGRocy14c2IyMDIyMTIwNDAaCHhyOGcxbWRt
https://pubmed.ncbi.nlm.nih.gov/37034317/
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTIyNDE1NDU1NRINeHpobDIwMjMxODAyORoIanM3a2ZpdHQ%3D
https://kns.cnki.net/kcms2/article/abstract?v=nRANE_nPmUr-0pig-E0Bjy8-aYe39Vp6NTtrFINH3CHo-C0DmZlCOpi5nEhYhrBnhcuTjhGm08u1Xkl3S1Tu1VYOd1IuJ5bBTpHxnPLTn8Z7ZLBsUfW1Ig1Jq45yz5zdMgwnp0PhW-cUZC2NEmXcHP85XpBGZKkI6MpOWQZfkeaHjNrnVSiSmXco3bz-GTdF&uniplatform=NZKPT&language=CHS
https://kns.cnki.net/kcms2/article/abstract?v=nRANE_nPmUr-0pig-E0Bjy8-aYe39Vp6NTtrFINH3CHo-C0DmZlCOpi5nEhYhrBnhcuTjhGm08u1Xkl3S1Tu1VYOd1IuJ5bBTpHxnPLTn8Z7ZLBsUfW1Ig1Jq45yz5zdMgwnp0PhW-cUZC2NEmXcHP85XpBGZKkI6MpOWQZfkeaHjNrnVSiSmXco3bz-GTdF&uniplatform=NZKPT&language=CHS
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTIyNDE1NDU1NRIRenl5a2R4eGIyMDI1MDMwMTEaCGxoYTNkMmdm
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTIyNDE1NDU1NRIPc3l5eHp6MjAyNTA1MDExGggyeTFtNXppNg%3D%3D
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTIyNDE1NDU1NRITemd4eHhnd2s5ODIwMjEwMzAwNhoIanZrMXBpeDQ%3D
https://pubmed.ncbi.nlm.nih.gov/34798408/
https://pubmed.ncbi.nlm.nih.gov/30920778/
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTIyNDE1NDU1NRINYWh5eTIwMjMwNTA0MhoIc3psOWJvNHE%3D

210 EZFFH 2026 £ 2 AL 36 £5F 2 H New Medicine, Feb. 2026, Vol.36, No.2

shrinkage and selection via the Lasso and Elastic Net to assess the
effect of meteorology and traffic on air quality[J]. Biom J, 2023, 65(8):
€2100355.

28 Barrio I, Roca-Pardias J, Esteban C, et al. Proposal of a general
framework tocategorize continuous predictor variables[J]. arXiv
preprint arXiv, 2403, 11983(2024).

29 S A, TRRE, L PICC HIDGHE A AU TR AL () 2 4
FEA ()], POERAESY , 2023, 37(9): 1538-1547. [Su XT, Ji Z, Wang QZ,
et al. Systematic review of PICC-associated thrombosis risk prediction
model[J]. Nursing Research, 2023, 37(9): 1538-1547.]

30  Wong J, Taljaard M, Forster AJ, et al. Addition of time—dependent
covariates to a survival model significantly improved predictions for
daily risk of hospital death[J]. ] Eval Clin Pract, 2013, 19(2): 351-357.

31 Driggin E, Cohen LP, Gallagher D, et al. Nutrition assessment
and dietary interventions in heart failure: JACC review topic
of the week[J]. J Am Coll Cardiol, 2022, 79(16): 1623-1635.

32 Qian Y, Qian X, Shen M, et al. Effect of malnutrition on outcomes

in patients with heart failure: a large retrospective propensity score—

34

matched cohort study[J]. Nutr Clin Pract, 2022, 37(1): 130-136.
BTG AR . GLIM A il 7E 3 AR B0 ) g 00 BB 35 i AN R o
BN AEBFSE « —TETHETEBA AT 5T [D]. Jbat B2 Fl
e, 2023. [Hu YL. The application value of GLIM standard in the
evaluation of malnutrition in inpatients with heart failure in China: a
prospective cohort study[D]. Beijing: Chinese Academy of Medical
Sciences, 2023.]

AR B A 2 O LA 7 3 2, v ] B O P L O R B D
gyar, MR BRI P2 0 1 el & b 2x |, 45 P LG ) s
LW RA IS R 2024[)]. AR LA R 24 AR L 2024, 52(3): 235-
275. [The Chinese Society of Cardiology, The Chinese Medical Doctor
Association Committee on Internal Medicine Cardiology, The Chinese
Medical Doctor Association Committee on Heart Failure, et al. Chinese
guidelines for the diagnosis and treatment of heart failure 2024[]J].
Chinese Journal of Cardiology, 2024, 52(3): 235-275.]

Wk H: 20254 03 10 H &RIHE]: 20254F 05 J1 16 H
ARt oo

BIUFARSC: o35, Zo4ER, S, 45 18 PE 0 130l fE 5 IR AN KA BB AL (19 R G0 5 Meta 0 HT(T]. BE25381 %1, 2026, 36(2): 203-210. DOI:

10.12173/j.issn.1004-5511.2025030609.

He W, Li JL, Zhong XL, et al. Malnutrition risk prediction models in patients with chronic heart failure: a systematic review and Meta—analysis[J]. Yixue

Xinzhi Zazhi, 2026, 36(2): 203-210. DOI: 10.12173/j.issn.1004-5511.202503069.

yxxz.whuznhmedj.com


https://pubmed.ncbi.nlm.nih.gov/37743255/
https://arxiv.org/abs/2403.11983
https://arxiv.org/abs/2403.11983
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTIyNDE1NDU1NRIPc3hobHp6MjAyMzA5MDA2GghoYzVtY3E3Zw%3D%3D
https://pubmed.ncbi.nlm.nih.gov/22409151/
https://pubmed.ncbi.nlm.nih.gov/35450580/
https://pubmed.ncbi.nlm.nih.gov/34994478/
https://d.wanfangdata.com.cn/thesis/Ch1UaGVzaXNOZXdTb2xyOVMyMDI1MTIyOTE1MzQ0MhIIWTQxOTQ4ODYaCGdnZmZ2OHM3
https://d.wanfangdata.com.cn/thesis/Ch1UaGVzaXNOZXdTb2xyOVMyMDI1MTIyOTE1MzQ0MhIIWTQxOTQ4ODYaCGdnZmZ2OHM3
https://d.wanfangdata.com.cn/periodical/CiBQZXJpb2RpY2FsQ0hJU29scjkyMDI1MTIyNDE1NDU1NRIPemh4eGdiMjAyNDAzMDAxGghhYXJ4cHVtag%3D%3D

