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FETES) (OASIS). Ak kA B 2L 431 (SAPS 1) 4B #OE )R M4 A EYES (SIRS) P28 B 3EMW WA
(SOFA) X E P4 Bk & STICUBKRIE BA 30 R WAL - NS TR fe. J7ik: DASEE JUET L5 R E
Lo O BORE WA 3 SR B (MIMIC-TV) YRF & kB 3. 012 Wb viE A B T R N ZERE,  AINRF & NIk tniiE
RIBFFNT R DUEE B RN RBRABFERE, 25K ZRE TIERFE(ROC) L6 FitH R4
T ICURRERIE B E 30 RS RS I TR RE: SR Y3k #8737 (DCA) EL B BT 4 R G s PR DL F B
B, BREMEBKIIES RS, HRHITROCHEZ KDCAGT. G55R: BRAPNT0820F SHr ik
BN BE T, i R63 (52, 73) %, B#:39044(55.1%), AICUJ/E15174(21.4%) 30K HFET-.
KPR RYEHIAUCIE: APSIII (AUROC 0.775, 95% BfEX[H(CI) 0.765~0.785)HILODS (AUROC 0.766,
95% CI 0.756~0.776) %} Jk 8 fiE B 3 30 K 56 T 2 1) T Wl 4y B4R T OASIS (AUROC 0.736, 95% CI
0.726~0.746) . SAPS II (AUROC 0.721, 95% CI 0.710~0.731). SIRS (AUROC 0.578, 95% CI
0.566~0.590). SOFA (AUROC 0.722,95% CI 0.711~0.732) (P < 0.05). {EW1E42Z [MAUCH R LS
TER (P > 0.05), TAPS IS5 LODSECA FITRIHME B =& BB HE (P < 0.05). Z5ik: TR
WICURRSIE B H30RST-R, APS II5LODSHE FOASISEH AV, B FHBKANHNBREEHIE
RMAMEERX.
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Abstract

Aim: To evaluate the early warning efficacy of acute physiology score III (APS III), logistic organ
dysfunction score (LODS), Oxford acute severity of illness score (0OASIS), simplified acute physiol-
ogy score II (SAPS II), systemic inflammatory response syndrome score (SIRS), sepsis-related or-
gan failure assessment (SOFA) and the combined of partial scores for 30-day mortality risk in ICU
sepsis patients. Method: Based on the sepsis patients who met the diagnostic criteria of sepsis 3.0
in the intensive care unit (ICU) database of Beth Israel Deakon Medical Center (MIMIC-IV) in the
United States, subjects who met the inclusion criteria were included. The survival status was
judged based on the patients’ multiple admissions, and the receiver operating characteristic (ROC)
curve was used to analyze the early warning efficacy of the six scoring systems on the 30-day
mortality risk of ICU sepsis patients; decision curve analysis (DCA) was used to compare the scor-
ing systems of clinical application value. Combined with more valuable scoring systems, the ROC
curve and DCA analysis were performed again. Results: Finally, there were 7082 patients with
sepsis who met the criteria were included for analysis, with a median age of 63 [interquartile
range (IQR) 52~73] years, among them, 3904 (55.1%) were males and 1517 (21.4%) patients died
within 30 days. AUC values of all scoring systems were as follows: the APS III [0.775, 95% (CI)
0.765~0.785] and the LODS [0.766, 95% CI 0.756~0.776)] were better than OASIS [0.736, 95% CI
0.726~0.746)], SAPS II [(0.721, 95% CI 0.710~0.731)], SIRS [(0.578, 95% CI 0.566~0.590)] and
SOFA [(0.722,95% CI 0.711~0.732)] (with all P < 0.05) in predicting the 30-day mortality of sepsis
patients. However, there was no significant difference in AUC area between the two scores (P >
0.05), while the predictive value of APS III combined with LODs was higher than that of both alone
(P < 0.05). Conclusions: The predictive value of APS III and LODS scores are superior than that of
SAPS 11, SIRS, OASIS and SOFA score in predicting the 30-day mortality of ICU sepsis patients, the
combination of the two was of best prediction effect and greater clinical application value.
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1. 5|15

JHR B (sepsis) & ML A4 PR gk G 1) B 2R 1 51 S s B AR R 3 B ThRERR RS [1]. 442y, MREER O R
APk PAE 2], I T3] R W IO [ 5K A I B R A BE AR T R s s 17%. 3R E 2015 4
Wt 1,025,997 Bk BEAEMI S FET[4], SHEE AL TAE K &5 & it a7 ™ 51 E o i 0 S
B PEHATE RO, BA ERNE. A0 703 BT 55 [ U1 DL 51 dd R = 2 v O B I 3
FHAEFE(MIMIC-IV), [T 7 2k 2R B2 9P2 1 (APS ). Logistic 2% B DhAERERS R 48114 (Logistic
organ dysfunction score, LODS). it GVE i ™ HFE B VF 23 (OASIS) faifh St E AR B PE53 11 (SAPS 1),
& B JORE IR N ZE A iEVT AR (SIRS) J7 B 28 B L3513 (SOFA) [5] [6]45 /S AT 4% ICU IR EFAE & 3 Tl J5 (1)
TRMANE,  FEAID BRI 6 23 VF-2 R Gk & 1) F0l 4

2. IRMRETFE
2.1 HRMR

AP FE LS [E] DU DL €851 3l 5 5 2% 0 BERE I 4 = B P (MIMIC-IV) D Btk AL GitHub 19 3
(https://github.com/MIT-LCP/mimic-code/) F 3R BL 84> SQL iBA), % HAFE&MKAAE 3.0 12 WibrvH i) Ik F5AE
B, RN HERRbRAEAL T,

PAINKRAE: 1) R > 18 %, IF<85 %, 2) Fr&MKEEAE 3.0 KIS WibriE, BPw5EEYL H SOFA 1F4)
B =2 5338 BE INME 1ICU (FEEUE B A 2 IRNME 1CU DU — IR ANTE).

HERbrvE: 1) 8 <18 £ Hi>85 % . 2) H X ICUMERERA] <24 h. 3) &I ONUEEZE. ik iR .
R S TR S5 T BRI TS A B R B SR « 4) 30 RN AFIRTE AT . 5) FERRId SRk
KEUE TREA RN B . (BRI 1)

FERY<18 5E>85 (n=2535)

HTH 0 G tHub IR ERIE LA TOU B 1] <24h (n=2366-+95)
n-35010 OHEEH (n=3834)
SEMERE (n=2685)
Y ERMESAR (n=378)
FIRN TCU O M 30 KA BLRTE (n=6948)
n=27139 BN TCU —RIEE (n=91)
B A (n=77)
A BRAMAEA (n=5)
BRATEANME (n=1043)
BN B n=7082
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474 n=5565 BETT4H n=1517
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Figure 1. Flow chart
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FEWEE, Tk

22. H5AE

2.2.1. KRBTSR

AT 58 F] FH Navicat Premium 15 ) SQL i & (Structure query language) 2 B ¥k , #5748 % M GitHub
W3k E3REL, I EXCEL X2 HL AR ATV A0 B, SREU AR s R, PE%I. /K5, N ICU 24
h IR IFERR: O, O L. CRIETKIE . LOFIshkE; SRt ER5045%; APS L LODS.
OASIS. SAPS Il SIRS. SOFA 1145 . M4 E PRz 7335 1ICD 9 A1 ICD 10 Jwhd, s B i K AR ik gy
PEARTSE o A5 B 7 RIS & HRE A . & R EFE 78 Mtk 0 o 80t . OWIEESE, 18P . &
FERFR - R TCHE « BB IR & HEIRE . B R SR B MRIERE . AN FEN MIMIC-IV i
J2E 1) U5 1) B a0 3R B 459 30 DT DL 6 27 dudt R R 9 v o0 R RR 4 B T 2 e B DR LR R A 2R DR e b
(N0.47940551). MIMIC-IV %di b B8 BN 44, BL MIMIC-IV 3 Pt AT AH SR 90 TE 75 s RAG K015 [ =

2.2.2. HEREX

Il REHE 2 T B 9 SQL RS HEHUAAE ICU 24 h ¥, 5 [A— R BAEANFE 2K 24 h WA £ EL
Eids, BRI/ /AME, HARIIEICY R KE.

MIMIC i e 1) B S BE U5 AN AT, AR SOl 35 PN 13 020 W S5 AR AP RS, AR 2
A AN RA TIECHM RS G RN, B RNBE R R AFETH A, X o] 585 5
FEiafE 77 s, WO T 2R ABE B, ASCULUR AT SRR RN HE s 5 2 RN oAt T
A, DR Ja—IRAERE A
2.2.3. GiitEFE sk

KF SPPS25.0 Wi GiiH A AT — AR Gt b o T PORMB R & 0 2 IES A, DLEL £ 47
HEZE(x £ S)BR AL R (VY hr FE BE) [M(Q, Qu)liffiids, 4iIa] LR ISR A t #8565k Mann-Whitney U
K. M IEBORER B S Z AR, AR LR A R D7 k3 58 Fisher i D126, MedCalc20.1.0.0 Zx il
ROC h#k, F£{#iFH Delong test #E47 M2k N A ELEL . R 15 4.1.3rmda 9.2 i) YL 5 il 28 (DCA) YA % F 40
REONINGIRIR S . I R E SRR R0, HATHG, JE4HH] ROC. DCA 4k, 5% B HlitH
Eedg. BRI R, P <0.05 NZERA G2 L.
3. R
3.1. BEELZERELE

AHFTEIAAMN MIMIC-IV E 4 i 7082 B FF A4 HERRbRE M EERE B3 . b 53 1t 3904 {71
(55.1%), SRFLIFER N 63 (52, 73)%, 30 RMAFET: 1517 fi(21.4%). FET-HEHFR. OF. TAIET
WKIE. AR AR E TAAEM, MAE. M/MGHUIE TAASA; SET- 4R A B AR
B F0 ML 30 KRR (N8 A2 15 & FFIRAE) B ™ B0 &5 & JRIE I ABCE 2 (UL 1 P ¥ < 0.05),
HARBERLS 78 (P >0.05), ¥I%E 1L,

Table 1. Basic information table

F 1 ERERR

WH BHE(n = 7082) 1£1% 2H.(n = 5565) BET-4H(n = 1517) 2Ix2 P
— R
() 63 (52, 73) 62 (51, 72) 67 (55, 77) -10.583  <0.001
51 (%) 3904 (55.1%) 3084 (55.4%) 820 (54.1%) 0.896 0.344
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JEWEE, Tk
Continued

1A E (kg) 81.43 (68, 97.7) 82.15 (68.70, 98.18) 78.90 (65.60, 95.78)  —4.919 <0.001
LrZE(IKIGY) 106 (92, 121) 105 (91, 120) 109 (95, 125) -6.853 <0.001
%ﬂffg)’i 138 (122, 156) 138 (122, 156) 139 (122, 156) -0.074 0.941
fﬂf’jg)g 83 (71, 98) 83 (71, 97) 85 (71, 99) -2.007 0.045
T Bk £ (mmHg) 95 (82, 110) 95 (82, 110) 96 (82, 111) -1.909 0.056
1 40 A (K /uL) 13 (6.4, 17.8) 12.6 (8.8, 17.3) 14.7 (10.1, 19.9) -9.470 <0.001
14T 8 A (g/dL) 10.9 (9.5, 12.3) 10.9 (9.5, 12.2) 10.8 (9.2, 12.5) —0.604 0.546
IR (K/uL) 167 (110, 235) 169 (115, 237) 157 (92, 226) -5.774 <0.001

& IFRE
YLK L 630 (8.9%) 369 (6.6%) 261 (17.2%) 164.465  <0.001
FEAME > F7 5 1917 (27.1%) 1443 (25.9%) 474 (31.2%) 17.064 <0.001
P It 1962 (28%) 1537 (27.6%) 425 (28%) 0.094 0.760
B PR3 T 1734 (24.5%) 1396 (25.1%) 338 (22.3%) 5.071 0.024
BE PRI & FEHAE 738 (10.4%) 609 (10.9%) 129 (8.5%) 7.061 0.006
5 9 1626 (23.0%) 1264 (22.7%) 362 (23.9%) 0.890 0.345
7 2 854 (12.1%) 562 (10.1%) 292 (19.2%) 94.105 <0.001
APS IlI 55 (40, 76) 50 (37, 67) 80 (61, 101) -32.926  <0.001
LODS 3(6,9) 5(3,7) 9(7,11) -31.988  <0.001
OASIS 35 (29, 42) 34 (27, 40) 42 (36, 48) -28.241  <0.001
SAPS II 37 (29, 47) 35 (28, 44) 46 (37, 58) -26.407  <0.001
SIRS 3(2,4) 3(2,3) 3(3,4) -9.873 <0.001
SOFA 6(4,9) 5(4,8) 9 (6, 13) -26.615  <0.001

3.2. FXFTS RGER ICU BRBAERE 30 R TR E

APS 111, LODS. OASIS. SAPS II. SIRS. SOFA [ ROC £k N THF(AUC) f 95%E 15 #[](95% CI)
435124 0.775 (0.765, 0.785). 0.766 (0.756, 0.776). 0.736 (0.726, 0.746). 0.721 (0.710, 0.731). 0.578 (0.566,
0.590). 0.722 (0.711, 0.732). °] W SHF P4 RG34 B A — & BB E (FE WL 2. % 2). ffH Delong test
H2R N A LS, KRB APS 1. LODS ¥4 AUC [HIAR K, B8 & T 2D R4 (P < 0.05), {HF
28] AUC L4t ¢ (P > 0.05). 1fi SIRS KT ¢ /152 (P < 0.05) (VL% 3).

Table 2. Area under ROC curve
%% 2. ROC iz T HEFRiELMEK

V5 AUC (95% CI) ZIBHREL BURFE(%) B (%) P Il FHE (57)
APS 111 0.775 (0.765, 0.785) 0.4275 76.14 66.61 <0.001 60
LODS 0.766 (0.756, 0.776) 0.4167 75.21 66.45 <0.001 6
OASIS 0.736 (0.726, 0.746) 0.3508 69.55 65.53 <0.001 37
SAPS II 0.721 (0.710, 0.731) 0.3146 62.29 69.16 <0.001 41
SIRS 0.578 (0.566, 0.590) 0.1088 76.40 34.48 <0.001 2
SOFA 0.722 (0.711, 0.732) 0.3317 63.09 70.08 <0.001 7
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Figure 2. Comparison of area under ROC curve

[ 2. ROC FhZx T mEFRTELE

Table 3. Detailed comparison of area under ROC curve

%% 3. ROC phiZk T HEFRIFLARTEL T

APS 111 LODS OASIS SAPS I SIRS SOFA

APS 111 0.0618 <0.001 <0.001 <0.001 <0.001

LODS <0.001 <0.001 <0.001 <0.001

OASIS 0.03 <0.001 0.0551

SAPS I <0.001 0.8960

SIRS <0.001
SOFA

3.3. NHIES RGXTIRBIES E 30 XM DCA pligkaIEL i

WIRTSCHTIR: B8 APS I I IZR FIAECK, HIL5 LODS #iR R FUH - TR ge vt . 1 AL
I R b3 75 25 R R T URGRR T 0L,  WCK 6 BT/ RGUVENIG IR RS B T, 4T DCA 70 br. LUk
# (Net Benefit) AP\ A4 FF, 5 KUK 18 (High Risk Threshold) Jyti4it5, 2] DCA HIZ(14] 3), Horbvm KUK
BIME R A0,1). RFESHTHIZR LS R BIR, AR Y6 Bl & BUEAK I APS 1. LODS. OASIS. SOFA.
SAPS II. SIRS, B APS III 7 6 Fii¥ 5 R AL, HHLE LODS ZRAK(A 3).

« —— APSIII
S — LODS
OASIS
SAPSII
S SIRS
5 < —— SOFA
R All
11 — None
4 = -
<
(=] —

T T
0.0 0.2 0.4 0.6 0.8 1.0
High Risk Threshold

Figure 3. Clinical net income of each scoring system
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M, k%

3.4. APS Il 5§ LODS Bt & 5% B £ TN E L B

THBRA I T AN 0.784 (0.775~0.794) T APS 111 5k LODS (P < 0.001 % 5 A 4iit 3% ),
WFE 40 g5 b T ICU BRERAE 3 30 RAETZHF, APS III i+ LODS. OASIS ¥4y, 35 LODS Bk
A IR TI RCR B AR (VE LIS 5)

100_—
8o
4 [
% 40j

20/ — APSIII

I/ A LODS

L A

0 |/\ PR BT R HE‘ |

0 20 40 60 80 100
10045571 (%)

Figure 4. Area under ROC curve of joint scoring system
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Figure 5. Clinical net income of joint scoring system

5. BRATES RAISR S
4. ¥

AT TR EE T R I REHE E MIMIC-IV 1B BPERETE, AN & IRTFIE 3.0 2 WrbriE i) B
7082 5. H BIMKERAE EOR AN A FRSERA T T, (HEA R ARk i B 2R R [7]. EA R
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JEMEE, k%

TE[8] 2 N 41.9% ) B 7E HBE AT RIZET . AT R T B BRI 1ICU IR BEAE 8205 1% e s A AR K
I AR B o AR A B FE[9]8: T MIMIC-IV s FE AT I RS, (H AL IF A0 anfer 531 28 KAt
TRAE R .

U M EERE 175 28 A RT3 — B, A6 B3 TLfS 00 (VT 43 R Ge th R JR AR . 177 SIRS AV TE 1991
SRR, BB M EE B S WhRdE, (H 2016 SE LR T IF RS R S——SOFA 4,
B A B FL[10]IE S SOFA VF43 75 M EEAE 8 I TS T 7 THAL T SIRS: X 5 AW 5143 Hh (1) 5
W3 [FB, APS I WHIFSLEAL T SAPS 11 [5]. APS 11 4& APACHE Il ¥4 1 —#B 4y, Ik b
{140 0 A ft AR 5 T — MR A AE — o M B, Ot A A M B R USROG APS I JEAT 07, A AT X
i 0 ER 3 TR I AR [5]. 15 LODS $4>T 1996 4E42 H, T8 TP ICU 28 5 Thitfamg[11];
Xt # o UR R FIANEAS ) 1 T2 AR [6] [12] [13]. OASIS /& 2013 4L T-HLAS 2 S 45 i —F A
10 NSEVEAr R GE[14], ABF TR H A TAMESUE T APS 111 5 LODS.

BRI FLET 2] ROC & DCA B2k 453 H APS 11l 5 LODS ] AUC THIFHR B IIfi RIS 33 240018 T
HANRIED 29, HHBABREE, HLRR - F BB E N 1ICU BRERAE A0 T XU 1 47y
1B I AR R A o« At A7 BIF 52 54 APACHE NIV 22 458 T -2 4F e 59 Fe 8 AR B A T 2% — A% [15]
R, B N NAZ RIS B2 AR bR BB AP T R S0 b, B fE— B [a] oy A8 A 44
WER, NHRENRTHUG, BN IZHS X SR Z N EE .

5 AR

AW T TR T B O i[RI BUE A 78, AN P o2 R LG B Ve A S 1 Ol . LR, DRI PE A £
IEREE, ARSI B %, Tae IS Rimfe . Hdik — M BOR T b, o DU H P4 R IR R 28
ACPAFAEROR I 22 5, IR BEHR 2 BB AR AR BT A R 2 Ak o JHARFAR SR KB 5GT ICU ik ERIE 3 Tils
FR AT R T B 9T

zi BRTIR, T 1ICU FR#AAE i3 30 KIET-H, APS I 5 LODS 34 ¥t T SAPS II. SIRS. OASIS
S SOFA P45, H H R 35 A B F00) 200 S A I R i 2 B A

E&MHE
S 1 T {2 4 2 e 4 7 % 97 R4 % (2020NCPZX04)
SE 3wk
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