CN 43-1262/R 1 [Esh ik fb42ids 2023 4F56 31 555 3 ) 245

ASCGIH: R, XK, PR, A5, 0 R EAE AR B N AL TR A IR Y BT MIMIC- TS0 P2 A [l B 5 [ )]
= B kA AL 44, 2023, 31(3) : 245-252. DOI: 10.20039/j. cnki. 1007-3949. 2023. 03. 010.

[XEHS]  1007-3949(2023)31-03-0245-08 - IRRAFE -

Oy g O A e N SR TR A PN < BT MIMIC- T
BeAh g iy Dl P 7 52

T B, XEZX, BtR, KZE
(BAMKRFALETAFR, ZEIILEERIT 154007)

(# ZE] [BH] ATERLPEFHEEMMIC-I) 5 hEBEREZRARTENTE B EF M
FRMAEA . [ FFik] A MIMIC- I 4045 & F AR B0S ) B B H MK HE, MAKEH R F (n=8604)47 : 3 5
AL (n=6 022) FnBaiE L0 (n=2 582) , 2 Fy AR ML= %, Tl 4R 4T LASSO-Logistic &2 27, # & 5 7
ZBEERARTEREORGRF, T ERMAFNREBA, 23X E T/EHIE(ROC) WERFMHEIN XA G R o
R EWE RG] K AR G RER S, R & M (DCA) F s R % wa w1 & (CIC) #- 4% 7] & B AR 69 16 R J7
., [E5R]  LASSO-Logistic 44 &M, et fe o & 5L E (RDW) PR F h A jofe F EHRAZFH I
(APSIL) 35 Aot & A2 iF 5 T (SAPSIT ) R H ZBERELZE AL T RO RITANE X, ENLAFE
PEZA P ROC w25 F @ AR (AUC) % %14 0. 775(95% C1:0. 757 ~0.792) F= 0. 767 (95% CI.0. 742 ~ 0. 793 ) , ¥ o W £
St gl GEES, FH4ETEZ 4 0.009 A2 0. 016, K A TN AR LA KIFH R 5 EfKEE, B, DCA f
CIC W& B, FRMAER X0 BAMERE ARBET 2502 E, [Fid] LA EE LR AR
RS S ZBERBERALTE,

[XEF] TRUEYPEFHIEE;, FIKA; ROLskGEBETE;, REBESH,; BAYHL
[FE4SZES] RS [ CHk#RiIREE] A

Nomogram for predicting hospital mortality in critically ill patients with heart

failure . a retrospective study based on MIMIC-III database

WANG Yu, LIU Zhixuan, QIU Hongbin, ZHANG Yiying

(School of Public Health, Jiamusi University, Jiamusi, Liaoning 154007, China)

[ ABSTRACT] Aim Construct a nomogram for predicting hospital mortality in critically ill patients with heart failure
(HF) from Medical Information Mart for Intensive Carelll ( MIMIC-II) database. Methods Data were extracted in-
volving critically ill patients with HF from MIMIC- Il database. ~ All eligible patients (n=8 604) were randomly classified
into the training set (n=6 022) and validation set (n=2 582) with a ratio of 7 : 3, and the outcome was hospital mortali-
ty.  LASSO-Logistic analysis in the training set was used to determine the prognostic factors and the nomogram for predic-
ting hospital mortality was thereby constructed. ~ Receiver operating characteristic (ROC) curve, calibration curve, deci-
sion analysis curve (DCA) and clinical impact curve ( CIC) were generated to assess the discrimination, calibration and
clinical utility of the nomogram, respectively. Results  LASSO-Logistic analysis showed that red blood cell
distribution width (RDW) , respiratory rate, oxygen saturation, acute physiology score Il (APSII) and simplified acute

physiology score Il (SAPSII ) were independent predictors.  In both training and validation set, the area under the curve
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(AUC) was 0.775 (95% CI; 0.757 ~0.792) and 0.767 (95% CI. 0.742 ~0.793), respectively.
was highly consistent with the diagonal line, and the mean absolute error was 0. 009 and 0. 016.
curve showed great performance of the predictive model in discrimination and calibration.

vealed that the predictive model provided significant net benefits for most threshold probabilities.

Calibration curve
AUC and calibration
DCA and CIC re-

Conclusion Nomo-

Meanwhile ,

gram is a simple and accurate tool for predicting hospital mortality in critically ill patients with HF.
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# X 8 7 (renal replacement therapy, RRT) . &k &
FEEARE AT . 2 A FE P 4 I (acute physiology
score I, APSTI) | & 1t & 1 4 3 3F 2 ( simplified
acute physiology score, SAPS) £n i k. & M 4 3 iF 4
II (simplified acute physiology score II ,SAPSII)
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HRNIE WG, & AR RN ICU 24 h W Y
FHE, S, Rk RN T 20% By 38 AR B AT X
h A% EAE AL
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56 X G 2 BEAT /DN 28 3 K 4 2 1 % (least
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V3§ 26 i fE T By AFAE R &, B Ag 10 15 58 IR i
7 lambda. 1 se WA N A%, BAH S HEE Logistic
BEEAP AR FBEHR N T G
FHEE METHMMNI & EEE, H 4 Logistic
VT 47 7 1 & 8 % b (odds ratio, OR) 2 95% ¥

12 X 1] ( confidence interval , CI) , JF DA 7~ i 15 & ¥ N
(akaike information criterion, AIC) T~ AIC & /N 89 4
AR AL AL . H Bootstrap T8 77 3% (1 000 %)
BT AMBE, AN FAMBTEAFITEZRET
1B AE (receiver operating characteristic, ROC) # %4,
T~ By T R (area under the curve, AUC) ¥ f 7 4 & 4
Aoy X o0 5 AR M iy 4 kP A 2] 4 AR AL B AR
VERE B A% & 2 AT (decision curve analysis,
DCA) Fa 1l /R % " # 4 ( clinical impact curve, CIC) 3
i 7 S PR AL B W RT3

R R4.2.2 U HT R 2, AR NRF
/@, /@ %; mice /ﬂ, . stats /Fl , gtsummary /FZ, . base /Fl N
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AHEITFEXL,

2 # B

2.1 EZHAR

MR8 48 ATFIHERR b5 4, MIMIC- I 804 P2 b e
8 604 .0 13z v SR W AR e s, R LA T 2 3
ML REAL 7 R IR 4H (n =6 022) FMIEIELH (n =
2582) , UIZR4LRIERIELL B 1 B AL TR 551 A
13.8% F1 14. 1% , & 1 & 25 T W4l 2 0] JE 28 FFfiE
MITEANE S . AR 1 A1, BRI s S0 9 41 18] BT A5 8
PR 2SI TG XL,

1. IGAFMBIEANELER

Tablel. Baseline characteristics between training set and validation set

AR P4 (n=6 022) BF4 (n=2 582) P

Tk % 75.14(64.33,83.32) 75.21(64.05,83.20) 0.827
B[ Hl(%)] 3218(52.84) 1 364(52.83) 0.62
R/ ke 77.8(65.0,93.3) 78.5(65.0,92.5) 0.594
B F e/ (mEq/L) 15(13,18) 15(13,18) 0.931
IR EEL/ (mEq/L) 25(22,28) 25(22,28) 0.853
MIRER/ (mg/L) 260(180,410) 260(180,420) 0.999
FHY/ (mEq/L) 102(98,105) 102(99,106) 0.437
WLEF/ (mg/L) 12.0(9.0,18.0) 12.0(9.0,18.0) 0.472
M5/ (mg/L) 20(18,22) 20(18,22) 0.34
MCH/ pg 30.3(28.7,31.7) 30.2(28.6,31.7) 0.183
MCHC/% 33.5(32.4,34.5) 33.5(32.4,34.5) 0.417
MCV/1L 90(86,94) 90(86,94) 0.348
BEEREL/ (mg/L) 36.0(30.0,44.0) 36.0(31.0,43.0) 0.886
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Ap ik YR (n=6 022) IHUFLH (n=2 582) P

M/ MMREY (x10° L) 225(169,295) 229(174,295) 0.161
ML 80/ (mEq/L) 4.2(3.8,4.7) 4.3(3.9,4.7) 0. 604
PT/s 14(12.9,16.5) 14(12.9,16.4) 0.959
PTT/s 30(26,36) 30(26,37) 0.772
YN (x107 L) 3.86(3.37,4.35) 3.83(3.35,4.35) 0.268
RDW/% 14.7(13.7,16.1) 14.7(13.7,16.1) 0.26
M E/ (mEq/L) 138(136,141) 139(136,141) 0.438
FH A8 (x10° L) 10.2(7.4,14.0) 10.1(7.4,14.3) 0.888
R/ (YR/min) 83(74,94) 84(74,95) 0.42
W4 s/ mmHg 114(105,126) 114(105,127) 0.716
#F9K R/ mmHg 57(51,64) 57(51,64) 0.353
-2 Ik ./ mmHg 74(69,81) 74(69,82) 0.658
ISP 451 2% / ( Y%/ min ) 18.9(16.6,21.8) 19(16.6,21.8) 0.295
(ST 36.74(36.38,37.15) 36.76(36.39,37.14) 0.731
L A4 1B/ %6 97.28(95.84,98.44) 97.26(95.91,98.50) 0.345
M4/ (mg/1L) 1320(1 140,1 600) 1340(1 150,1 630) 0.022
MRS/ [ B(% ) ] 2796(46.4) 1176(45.5) 0.465
RRT/[ (% ) ] 260(4.3) 117(4.5) 0. 699
APSTI 43 44(34,57) 45(35,57) 0.7

SAPS 1145 19(16,22) 19(16,22) 0.391
SAPS I ¥4 38(31,47) 38(31,47) 0.713
BT/ [ 11( % ) ] 831(13.8) 363(14.1) 0.776

2.2 LASSO EIA5r#i 45 R

WH R KA glmnet 41, 6 Fr A7 34 DRI
A LASSO [5] )5 rh i G FRAE A2 5, 50 159 2800
lambda. 1se( X =0.022) B}, %725 i 1 114 i 356 7 Ul
TG . RDW IPIRATE il A APS TP 43 A
SAPSITi¥5r . LA b 5 AN A7 L2tk oA, e
A AR 5 1 5 22 B Ik I F ( variance inflation factor,
VIF) BT 10, S IATFEI A (£ 2) .

%R 2. LASSO [ A5k T 2R H LTS

Table 2. Collinear analysis of selected variables after
LASSO regression

5 b VIF
RDW 1.016
- 477 % 1.106
JiliE=Ri0k )i s 1.068
APSII P4y 2.455
SAPS Il ¥£43 2.4

2.3 Logistic BlI3 9 #745 R
HAE LASSO [BIH A gl 3R o125 itk iy 5 4

A3 T - N A Z 2R Logistic MIHFEIAY, £ [H
RO as R R |5 AN AR 1 50 07 v A Y B
WAETBRAHOCHR (£ 3) . Hir 0 J) 38 S R
BE NFET- sk R AR 8 (FET =1, /716 =0) , i 4E
AR AR i PR A Logistic 11119, e A 1
AR )X KA. In [P/(1-P)] =0.105XI +
0.061X2-0. 06X3+0. 012X4+0. 054X5, Frfr, X1 K
RDW , X2 APFIZ S5 X3 A LA AR FIEE , X4 A APS
MEF43, X5 R SAPSIEFEAy, P oAy BHAEZE S % A ROAE R

% 3. £FAZE Logisitic B3 A& R

Table 3. Results of multivariate Logistic regression

. (1=

Ap b o PRUER P OR(95% CI)
EYi

R -1.784 1.704 0.295 0.168(0.006 ~4.742)

RDW 0.105 0.018 <0.001 1.11(1.071 ~1.15)

WEIEARR  0.061  0.01 <0.001 1.063(1.043 ~1.084)
A AR -0.06 0.017 0.0003 0.941(0.911 ~0.973)
APSIIiF4r  0.012  0.003 0.0001 1.012(1.006 ~1.018)
SAPSIiT/> 0.054 0.005 <0.001 1.055(1.046 ~1.065)
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2.4 FI&EMEERITMY

s FIRZ N E Logistic MIH4Mr4E 5 7.0
F1 3y B BEN AR T R B TR AR Y, Ry T ] AR %
MR PR T — Mo 5 MRS, mE 1
FR

I S I S £H 056 T1E 20 X5 32 100 A5 7R g [X 4y
B REHERE S AN PRACH X = A7 i A7 04l T
TSR Y X 43 B i AUC R A, YR 41 AUC 4
0.775(95% CI1.0.757 ~0.792) , B UFZH i) AUC Ny
0.767(95% CI:0. 742 ~0.793 ) , Vit W 2 T 0 A5 AU L
ARG XA EE (1 2) o DI ZRAE RS k28 i A o it

Points 0 10 20 30

LERL (AR B s A P Y4 058 2
“41°0.009 F10. 016, 125 AT (1) BE P 8 1~ 2 A1 51
PREEIFET-H R R A — 8tk (B 3)  w e
T I PR 2% 48 k1> DCA i<k F0 cIC fh<k. 7&
DCA &, I 2R 21 i BI(E A S AE 2% ~T76% |
78% ~84% 88% ~90% M1 95% ~97% L) J 5 ilE 2
) 0 {EME 28 7E 3% ~ 75% . 82% ~ 85% M1 91% ~
93% I, 2R Bl il 25 b IR Y7 B0 ANIRYT T
T Bk B (8 4) 578 CIC fhgkrh JLP1E%
A B T DAY o A5 A ] A 5L A 8 v T i R A 1L
(Els5),
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Figure 1. Nomogram for predicting hospital mortality in critically ill patients with heart failure
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Figure 2. ROC curves
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Figure 5. Clinical impact curves
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