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TELRY, ik BEEL 2020-01 % 2023-12 s 4 X S EEBEIGA Y AHFEF 835 418 ) R4 BE 7 d RS R AR WRF
434 WRF 20 (320 f71]) K J6 WRF 41(98 f1l) , K logistic [1IH 54T AHFEF J 2 A& AL B P WRE (4 52 0[5 22, 4 2 H AR 7
MR, S5 logistic WA 4-Hr4s R Wom , 4R MR TR ¥ = 1/3 B8 Bk M 350 Dk FE 20> 10 em WLEF FLER N K
S IR K AT ( NT-proBNP) JULESZE 11 T 505 T /K20 AHFIEF 52 B N WRE &5 R 2, 208 13 9 AR R £ (P<
0.05) ; Bootstrap PIFFIIESE H 7R, — B PEHE %0 ( C-index) 79 0. 864 ; ROC iR T AR A 0. 853,95% C1(0. 812~0. 947) , 545
h 87.25% , Fi 58 78. 34% ; Hosmer-Lemeshow IE B IR 45 5 B/ X2 =3.457,P=0.236, it 4E# BHRE AN
faf it UBT ELER NT-proBNP UESEE 1 T GBS T/K P20 AHFER FE Be N WRE B FE R K &, T v L2086 11 o0 oAy
F 1T LR N RS R AR, REAER PEAG AHFEF B WRF &4 KUK,
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[ Abstract] Objective To explore the factors influencing renal function deterioration ( WRF) in patients with acute heart fail-
ure with decreased ejection fraction ( AHFrEF) , and to construct a risk prediction model. Methods A total of 418 patients with AH-
FrEF admitted to General Hospital of PLA Xinjiang Military Region from January 2020 to December 2023 were selected and divided into
WRF group (98 cases) and non-WRF group (320 cases) according to whether hospital-acquired WRF occurred within 7 days of hospi-
talization. logistic regression was used to analyze the influencing factors of hospital-acquired WRFE in AHFrEF patients, and a risk pre-
diction model was established. Results Logistic regression analysis showed that age, diabetes, moist rales =1/3 lung field, edema of
lower limbs, jugular vein filling >10 ¢m, creatinine, lactic acid, N-terminal pro-brain natriuretic peptide (NT-proBNP ), troponin T
and chloride ion levels were the risk factors of hospital-acquired WRF in AHFrEF patients, and hemoglobin was the protective factor
(P<0.05). Bootstrap internal verification results show that the consistency index ( C-index) was 0. 864. The area under ROC curve
was 0. 853, 95%CI(0. 812-0.947) , the sensitivity was 87.25% , and the specificity was 78. 34%. Hosmer-Lemeshow goodness-of-fit
test showed thatX*=3.457, P=0.236. Conclusions Age, diabetes, volume overload, creatinine, lactic acid, NT-proBNP , troponin
T and chloride ion levels are the risk factors for in-hospital WRF in patients with AHFrEF, and high hemoglobin is the protective fac-
tor. The nomogram model based on the above factors can accurately evaluate the risk of WRF in patients with AHFrEF.
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1.1 2R EPEH A X S BE R 2020-01 &
2023- 12 W4 9 AHFEF 3% 418 {4, H p 5
247 ), 4 171 1], F-3 (66. 52+6. 94) % F- 3544 5
HHER0(23. 702, 41) kg/m® . WAFRHE: (DS
DI W bR MEY; (2) LVEF <40%; (3) 4 i
50~85 % ; (4) 2O WUIBESE 46 7 PE o % I
JEEPEC LS B FE SR RS0 55 5 (5) S8 2 A T 7E TR
B RS HEBRBRIE: (1) A I gy G
P8 KORGS5 (2) BRAAE B E s i o0 585 1) i
BT 5 (3) ABERT I WLEFE >440 wmol/L 55T H23%Z
MEBENT; (4) A BRI BE RS | R G 2T 50 R
B AE BN 555 (5) G 24 B 2wl M B INLAE |
LRI YE B IS 5 0, AW 98 4R A5 3 0 245 X
BEBe fe B B oo W R b . (18 B S

2024RR0807)
1.2 Fik
12,1 RETOH IR EE BTN T RGN AL BT

B A IRE AL O E# 2 (New York Heart Associa-
tion, NYHA ) .0 IIREST 0 ABERT S 1 IR A A AR AIE |
i R bR [ PRI XE (>30°RM ) GBI =173
JEEF R BCK i, SR K FE AL > 10 em | K S
Ef=g

1.2.2 Hpisyy A EREYTLLL I SR
R2GHRGTT 65 B S VARBELA ) | 1 [ A 52 1R 455 Bt
7 PR FE KSR PR

1.2.3 SBREHFARTEN T ARKHE R
RS 25 IR N K AL 5 ml, 250 B0 B3, FLRR AT N
2K Viig i 40 BK BT K ( N-terminal pro-brain natriuretic
peptide, NT-proBNP) _Ifil ZI. 75 H JBLTE UEF JRZE
R IRIR LIRS ] T UES 85 1 T B es 7 5
BV 43 lis Fl 4 A ZhhR X (CA-2000 B, K55
JEHLEE S AL AR A 7)) 4 H 3l MW 53 A A% ( Sysmex

XE-2100, HAZKRI A 7)) (4 A 853 B4 (DS-
301 B4, INARFHLEAEYAT IR A B #EATI05E
1.2.4 WRF oafrf Bei 7 d WA AL
FeL KT =26. 5 pmol/L(0. 3 mg/dl) B3N =
25%5E X WRF, 32 i WRF 2H (98 ) , A& A& 4= |
LA TG WRE 41(320 f41) .

1.3 %itFm ] SPSS 26. 0 il kb H
BOE o VOB xes 538 A7 ¢ K050 THECPERNH %
FoR AT X K, s R & logistic 0109 3%
R PF(R3. 6.3 #PFL) FI rms B2 A0 51 2 4]
TN AR AY ; Bootstrap ¥ , Hosmer-Lemeshow $81 &1 &
Ko K 1E (calibration ) f 2k M 3233 TAESFAE ( re-
ceiver operating characteristic, ROC) £ 34l , 31T
A —FH ML consistency index, C-index) ML T
[ F (area under curve, AUC), ¥u 3 /KiE N o =
0.05, P<0.05 WZEFAGIFEX,

2 # R

2.1 AHF/EF &% % A% N WRF o9 B & 547
WRF ARG T 35 = 1/3 IliBF R K b 20
W& >10 em 7 b SAREES U | i 208 1 FLIRR |
NT-proBNP JUESEH T 5 77K 408 WRF 4 T
B ERA G FE X (P<0.05,% 1), T4 H 4
BhR L 22 T GRS
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=1/3 JifiF+0. 838 T /KM +0. 825 i i ik e 28t >
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0.842 JLESE H T+0. 865 NT-proBNP+0. 871 5%
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#£1 AHFEF BB XL ERN WRF MEEZESH (ws)

Sy JC WRF 4 (n=320) WRF £ (n=98) %G P
BYE(n; %) 192(60. 00) 55(56.12) 0. 467 0. 495
ik & 67.25+8. 12 70. 68+8. 63 3. 605 <0.001
RFREIRH (kg/m®) 23.68+2.36 23.42+2.55 0.936 0.350
EIE(n;%) 223(69.69) 72(73.47) 0.517 0.472
WEIRIR (n3%) 118(36. 83) 52(53.06) 8. 146 0. 004
Jii 195 (3 %) 212(66.25) 68(69.39) 0.334 0. 563
BRI (n;%) 178(55.63) 58(59.18) 0.386 0.534
NYHA D IIFEN ~ IV (n;%) 148(46.25) 50(51.02) 0. 685 0. 408
L/ (YK /min) 88.42+11.73 87.36+10. 48 0. 802 0.423
4 e/ mmHg 132.54+15. 46 134. 18+14.75 0.925 0.354
& 5K/ mmHg 73.68+9. 62 72.49=9. 85 0.721 0.471
W1 R M ( >30° BME) (n; %) 262(81.88) 85(86.73) 1.257 0.262
B =1/3 ¥ (n;%) 175(54.69) 68(69.39) 6. 661 0.010
TR (n;%) 153(47.81) 62(63.27) 7.172 0. 007
HEHIKFEE>10 em(n; %) 65(20.31) 32(32.65) 6.411 0.011
2T 2%/ ( wmol/L) 18.84+2. 48 19.35+2. 66 0.961 0.337
WLEF/ ( wmol/L) 112.78+16. 26 124. 13+18. 69 5.832 <0.001
PRZE R/ (mmol/L) 17.32£2. 65 16. 88+2. 84 1.414 0.158
SRR/ (wmol/L) 344.72+18.43 345.34=18. 12 0.293 0.770
M EA/ (g/L) 135. 41+20. 38 121.76+18. 56 5.920 <0.001
FLER/ (mmol/L) 7.24+0.96 8.24%1.35 8.142 <0.001
NT-proBNP/(ng/L) 1235. 63+216. 42 1348.32+254. 48 4.321 <0.001
WUBR 8 (7] T8/ (ng/ml) 3.38+0. 62 3.42+0. 65 0. 552 0. 581
WIE5HE H T/ (ng/ml) 0.054+0. 012 0.0630. 015 6. 108 <0.001
BB T/ (mmol/L) 135.26+22. 43 136. 58+21. 84 0.513 0. 608
ST/ (mmol/L) 92.28+17. 46 102. 36+20. 65 4.783 <0.001
HYIRIT (n; %)

ACEI B ARB 2 185(57.81) 62(63.27) 0.923 0.337

B Z AR BH 7] 178(55.63) 58(59.18) 0.386 0.534

TEEE 1 ) 7 PR H5 B 59 121(37.81) 33(33.67) 0. 552 0. 457

DK R ZE K S e R DR 7 167(52.19) 56(57.14) 0. 740 0.390

1 AHFEF. S 150 BOAR B 220 7 FE38  WRE. I REEAL ; NT-proBNP. N K 3% B U544 Ik A4 ; ACEL 145 %5 3k 4% AL g4 41 51 ; ARB. 1L

BRI ER 1 ZFEH,

£ 2 AHFrEF &R WRF & logistic @134 47
Sl B SE Waldx? P OR(95%CI)
AR 0. 887 0.324 7.495 0. 006 2.428(1.287~4.582)
BE IR 0. 856 0.315 7.385 0. 007 2.354(1.269~4.364)
B =1/3 filiE 0. 895 0.321 7.774 0. 005 2.447(1.305~4.591)
T K i 0.838 0.326 6. 608 0.010 2.312(1.220~4.380)
FiFE K FEHL>10 em 0. 825 0.328 6.326 0.011 2.282(1.120~4. 340)
LI 0. 846 0. 309 7. 496 0. 006 2.330(1.272~4.270)
MLLEH -0.264 0.128 4.254 0.039 0.768(0. 598 ~0. 986)
BN 0.873 0.357 5.980 0.015 2.394(1.189~4.820)
WASEF T 0. 842 0.311 7.330 0. 007 2.321(1.262~4.270)
NT-proBNP 0. 865 0.364 5. 647 0.017 2.375(1.164~4. 847)
AT 0. 871 0.353 6.088 0.014 2.389(1.196~4.773)
i -7.648 2.552 8.981 0. 003 -

T : AHFYEF. S 1 4340 AR Y 2ot O 1 3508 s WRF. B B Ak s NT-proBNP. N K3t B T fili 4 K G 14 ; ACELL 1fi A% %5 7k 28 % AL G I 1) 541 ; ARB. 1M
BERERER I ZRRH0H,
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BN, C-index N 0. 864, B FI| £k LAY HoAA |
I — 2Pk, B4 R AR T N AHFYEF B85 B N
WRF ) ROC ) AUC & 0. 853,95% CI. 0. 815 ~
0. 934 FHIRFE A 85. 42% , FE N 79. 18% , % W]
R EAA B X 73 (Bl 2) o Calibration [ £k
B R G LR IR R T AHFYEF 552 BE N WRF 1 52
PR ith 20 T e M 4, 3R WA A B AT R AF A
HEE (K 3) , Hosmer-Lemeshow U160 B #ar 46 25 SR
R P R RIF AHFEF 825 BE N WRF B4
B E A ROR (X2 =3.457,P=0.236) ,

1.0
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RS2 R 25 X ks HFYEF (3R ECHE 2,
AW 5T K IR, 418 5] AHFEF % th A5 98 14
(23.45%) KABi N WRE, % 5 T Ik & kg
GERFAME, £ logistic [FIHAMHT WK, 4RI BE
PR 4% H A for 1k 55 LI FLAR L NT-proBNP | UL
EEH T VA AE T KF RN AHREF B35 BN WREF
FER 2, ML Aoy HAR P 2 2 Fr T RE
N (1) B AW B3, HLA B R 25 4 5 sk
FIRE S I BLTC IR i 1 iR Y BB R A0 ) il
Jei 4 B0 B e AN B o S A
(2) MLMARRE 2w i BEebR 245, 00 mT 51 i 37 3h 77 2 ek
AR R A A NERVE T S g B, i — 2
SECE/INE R A2 AR B INER e IR
Dy, Ik, A IFHER A AHFIER 8 1
= WRF B AEMER . (3) AHFIEF B35 2 F) JRIGIT
JEABAEE A L S OO, A B Bk B 35
ik 70 2 > 10em B = 1/3 % &% NT-proBNP
eI, FEOOH RS B I G A R
A S 2T AT, 5 B I A AT 4 R I
AR 02 (4) B RN £0 2 1 n] RE A7 ™ RIS
AU L, 36t 100 B /INER DA A B /N R i Tl R PR
SEEK R AZ B B R Y Bk, AR
SRR | 2T AR OIS , SO S R Y
DIRE#R2E , (5) HLIARME 25 2 ffr, 088 1 Wk B T
AL, FECABR/N S ks, RN Bk
&k, BEACE /NERUE R, B B BR S5 5 RS B /1N
BRI W E , 206 B NER i AR A BT
5 WRF R A UM E, (6) AL H 3B R s
o [ B M T AN A, B B N BR G R R
M, RN B IEHEB VS E A T w2, Wik,
WRF BHENEEA T KT A, (7) &0 =
Ul KB T I LR 2 35 7K - B4, B /N A4 i PR i 4
i kARG 15 A R R R, BUR O B D Re i
EMNE, (8) ARMFFTAR R NIEF L AHREF B
BeN WRF Y5200 28, X i) e 5 8 A BE i 14
259 R LA & S LR g e, AR
WroEge—H i AHFrEF B2 B N WRE XU it 41
2 P 0 A5 AU R 25| 48 Bootstrap %6 UIE % . Hosmer-
Lemeshow #1510 K K Calibration £ A1 ROC il
2 0 IE B £ P TN AR 7Y A R LA s v A A
X 43 B B — B0k, BN RE RAT, PRI I R R A
I_E R EL 0 K 2T LA G T H i, A B TR
AHFrEF B35 BN WRE B9 & B
RIFFTRPAFEAR R R e — 2R

B R £ 5 B B 2 R PR IA T 5 AR o TR 2 PR 3R A
2 RBEE ARBETE S HERR G IR 259 ik & 55 X
TIRERREM | AR SN HE— A5 i AR AR dt 447 i S
Z LT AT RRIE

25 LR AR IS BRI A Sk O fer o UL
FLER \NT-proBNP WLAGEE [ T 505 F /K F 2 52
AHFEF B35 BEN WRE fERE &R, 20 & [ o0 HAAr
PR ZE ET ARG R HE A 81 2k IR | e i
WITAG AHFEF F3 WREF & A4 XU,
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