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Comparison of four scoring systems for predicting ICU mortality in patients with sepsis
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Abstract: Objective To evaluate the value of Sequential Organ Failure Assessment (SOFA), Simplified Acute Physiology Score
II (SAPS-II), Oxford Acute Severity of Illness Score (OASIS) and Logistic Organ Dysfunction System (LODS) scoring systems
for predicting ICU mortality in patients with sepsis. Methods We collected the data of a total of 2470 cases of sepsis recorded
in the MIMIC-III database from 2001 to 2012 and retrieved the scores of SOFA, SAPS-II, OASIS and LODS of the patients
within the first day of ICU admission. We compared with the score between the survivors and the non-survivors and analyzed
the differences in the area under the ROC curve (AUC) of the 4 scoring systems. Binomial logistic regression was performed to
compare the predictive value of the 4 scoring systems for ICU mortality of the patients. Results In the 2470 patients with
sepsis, 1966 (79.6% ) survived and 504 (20.4% ) died in the ICU. Compared with the survivors, the non-survivors had a
significantly older mean age, higher proportion of patients receiving mechanical ventilation, and higher initial lactate level,
creatinine, urea nitrogen, SOFA score, SAPS-II score, OASIS score and LODS score (P<0.05) but with significantly lower body
weight and platelet counts (P<0.05). The AUCs of the SOFA score, SAPS-II score, OASIS score, and LODS score were 0.729
(P<0.001), 0.768 (P<0.001), 0.757 (P<0.001), and 0.739 (P<0.001), respectively. The AUC of SAPS-II score was significantly higher
than those of SOFA score (Z=3.679, P<0.001) and LODS score (Z=3.698, P<0.001) but was comparable with that of OASIS score
(Z=1.102, P=0.271); the AUC of OASIS score was significantly higher than that of LODS score (Z=2.172, P=0.030) and
comparable with that of SOFA score (Z=1.709, P=0.088). For predicting ICU mortality in patients without septic shock, the AUC
of SAPS-II score was 0.769 (0.743-0.793), the highest among the 4 scoring systems; in patients with septic shock, the AUCs
SAPS-II score and OASIS score, 0.768 (0.745-0.791) and 0.762 (0.738-0.785), respectively, were significantly higher than those of
the other two scoring systems. Binomial logistic regression showed the corrected SOFA, SAPS-II, and OASIS scores, but not
LODS scores, were significantly correlated with ICU mortality in patients with sepsis, and their ORs were 1.08 (95% CI:
1.03-1.14, P=0.001), 1.04 (95% CI: 1.02-1.05, P<0.001), 1.04 (95% CI: 1.01-1.06, P=0.001), 0.96 (95% CI: 0.89-1.04, P=0.350),
respectively. Conclusion The scores of SOFA, SAPS-II,
WFS HEA:2019-10-18 OASIS, and LODS can predict ICU mortality in patients

BT 5 H R4 (210900023) w1th. s§p51s, but SAPS-II and OASIS scores have better
predictive value than SOFA and LODS scores.

Supported by National Natural Science Foundation of China (210900023). Keywords: sepsis; Sequential Organ Failure Assessment;

EETRIT :) , FEEELISE  E-mail: 1391369733@qq.com Simplified Acute Physiology Score II; Oxford Acute
BIEEE 2 E Wi, AT, 207, 420, E-mail: drljg5361@ Severity of Illness Score; Logistic Organ Dysfunction System

163.com



-514 - J South Med Univ, 2020, 40(4): 513-518

http://www.j-smu.com

JHe R 2 EE R R A BT RN 2 — 7
2016 4 g FE bR il SCAHLAAT B 1 2 1
RGBS AR E R, BT
JE AR REA R IR . YT, A A
FEPRECPT o 2RS0T TP IR RS U (HAEAS
HEA IR BB TS NI Z & > REA T 3
AVE BT > (SOFA) Rtk 2t AE FEPESr (SAPS-TT) |
At AR LT3 (OASIS) \Logistic #ir B Y)
RERENT RS (LODS) %5, AMF5T woR™ A T atkA:
P SIS MEERRRIIT 7 245 1 (APACHE 111145
T B A B PS> (qSOFA ) FIA B A9 N 25 A iE
(SIRS) P43, SOFA P-4 Tl e w0 195 A% R dee ik, (H
ZIRTHAEANR AR W E R TR R L
OASIS W53  AHAEPTAl e 3 10U J T2 5 T
15519 SAPS- 11 7743 .LODS TE4y, R ARG FRIESL

MIMIC- Il (Medical Information Mart for Intensive
Care IN)%ddE 22 e e 36 E E S AR BB T,
P 5% RS B T 24 B PR B s =2 DU DA a3
JREBE A0 DRI 2 e [w] e A 1) kg 1 e =
SRR B RO A A MIMIC-1T v1.4™" i85
WSO T 9 [ D13 DA 28] itk B R v FORE W B
2001 4 6 H~20124F 12 A 3314 7 s BB E RS
B BAR R AR, AR AR UL T
MIMIC- T % % SOFA . SAPS- 1T \OASIS F1ILODS
PO X HEEE £ 3 ICUAET XU A P (2

1 #ERFNAE
1.1 FRRAT %

S IR BE RIS 52 , S MIMIC- T &8s 2 v e
A MEERE R PR S 2R 1A 247011,
L1.1 sandeE  (DSETZEBIREU AR BasWT, 2
KA BT A EBRBR 325 9mhS (ICD-9) /™ H I R
(Hifith>hy 99592) B BE AR T (4if Ky 78552) 12 Wibr
e, HFEAICU=24 h i8] 2 B I35+ E P 236G
7 Hi5Z2 SOFA 43225 (2)4FH#=18 %/ .
1.1.2 #mA4rE  (DICU FBERT <24 h; (2) ZIRA
ICU 85 (B3) UG B 5 (4t
1.1.3 #4225 MIMIC- T P2 i B E 834
REES T ARG R, HAE# C i Protecting
Human Research Participants exam(No. 7849113) {4k
PR P T 2 A AL
1.2 WLARIGHR AL FET MIMIC- I R U
il R AT B AT P IR 2 AU, IR
EAICU 24 h N IGFEIE B8 B UK 4R L i
CLAR T /I UL RN PR 38 80 A5 S0 00 2 s DA M fe 2
SOFA 143 .SAPS- Il 1743 .OASIS ¥4 A1 LODS 143
MR ICUAAS B U BB A EIG L ABET 21

1.3 %itsas

% H PostgreSQL 10.7 Fl Navicat Premium 11.0 %X
4,3z SQL 1 7 (Structure query language) A\ MIMIC- I
B P P AR R IR UL FE AR . SR T Kolmogorov-
Smirnov K 5 A5 1E L AR E RS, SBRIES S TR
BHAYE AR 22 R, AH 1] e R ST FEAS e
5 AR IS AT SR LA S B8OR I 35 2R
7, PR ] R I Mann-Whitney URSE ; TTECTORER
FX RS 7 LA . 8 A2 iR E TAERHIE(ROC) 2k
I3 LS A BT RGN IR BEAE B8 ICU AE A7 LAY
TMANE . —30 Logistic [BII9434T 4 Fh T R G0 e
EFRE ICUBET 152, LR R T4 2R P<0.1 A Z
R A BTTERARIIEH] SPSS 24.0 FfF734T,
MedCalc 18.21F&], XU P<0.05 K22 T4 55 4 L

2 R
2.1 WmABEFARTAILE (R

2470 15 e F5E H 3 P ICU INFETE 1966 191, FE T
504 5], HAETE 4L TP ARG 67.8(54.6~80.1) %, B %
1090141l , A5t 12t 78.6(66.0~95.0 kg , HLIH <, 865 14 ; 4L
T-2H AR 70.7(59.8~81.7) %, T 1 264 1], 145 1
76.3(62.9~92.2)kg, HUMGE S 374 1], FET-AAFEHS AL
BRI  He  FLER LR R R AL SOFA . SAPS- 11 |
OASIS FILODS #¥-43H fit s FAAE 41 (32 P<0.05) 44 5T
R MR A A TS AL(P<0.05) , RZE a5 |
2R M £T AR 22 R 22 S ESe 2 L (P>0.05)  7E4%
FREFHIES bR T A0 DAL ARFTRSIR(P=0.045) , HAy
BIHIEAEILL AR 25 ST L (P>0.05),
22 AFIF S R RIFAE IR FEE B ICU LT oLy
ROC ¥ & % ¥ &, T @ AR bk

57 ROC HIZRIEAS 4 FhEJ> R 580 e e i
ICUAAFE ST, 4 FhIEo R GE 2 T 1 AL (AUC
1) 349>0.7, Hrf SOFA ¥4+ AUC 1B 4 0.729,95% A {5
[X[8](0.711,0.746) ; SAPS- [l P43 AUCTE } 0.768,95%
A XH](0.751,0.785) ,OASIS PE4> AUCE 1y 0.757,
95% n] {5 [X.[f1] (0.740, 0.774) , LODS 14> AUC 1 N
0.739,95% A {5 X 1] (0.721,0.756) (& 1), %44 FhiT
43 F 58 Youden FEEU B ST s X R SHELAE Ay Pt
BEFET-HISW I, BVETE (cut-off) , HH SAPS- 11
WA RBUREE BRoR, M9 78.17%, Youden F8 50t R, N
0.4181, 1Ml SOFA W43 1R 7 FE e K, 4 75.13%. K 4
FhPFor R 48 AUCH AT 22 e B (Z K5 ) , 15 1
SAPS- 1113 AUC{E%E SOFA P17 LODS I3k, 2 5+
Gt X (Z=3.679, P<0.001; Z=3.698, P<0.001)
SAPS- [1 43 AUC {H % OASIS K (HZF G
X(7=1.102,P=0.271) ; OASIS ¥ AUC {E#: LODS #F
IR, =G FE (Z=2.172,P=0.030) , 5 SOFA ¥



http://www.j-smu.com

J South Med Univ, 2020, 40(4): 513-518 - 515 -

R REEBEELABILR

Tab.1 Comparison of baseline characteristics between the survivors and non-survivors with sepsis

Characteristics Total Survival group Death group P
N (%) 2470 (100) 1966 (79.6) 504 (20.4)
Age (year) 68.4 (55.5-80.6) 67.8 (54.6-80.1) 70.71 (59.8-81.7) <0.001
Male (%) 1354 (54.8) 1090 (55.4) 264 (52.4) 0.218
Weight (kg) 77.9 (65.7-94.4) 78.6 (66.0-95.0) 76.3 (62.9-92.2) 0.048
Ventilation (%) 1239 (50.2) 865 (44.0) 374 (74.2) <0.001
Laboratory tests
Lac (mmol/L) 2.0 (1.3-3.1) 1.8 (1.3-2.8) 2.6 (1.7-4.8) <0.001
WBC (x10°/uL) 13.1(8.3-19.4) 13.0 (8.6-19.2) 13.3 (7.2-20.0) 0.842
HB (g/dL) 10.5 (9.3-11.9) 10.5 (9.3-11.9) 10.5 (9.3-12.0) 0.942
PLT (x10°/uL) 192 (122-274) 196 (129-274) 173 (100-271) 0.001
CR (mg/dL) 1.3 (0.8-2.1) 1.2 (0.8-2.0) 1.6 (1.0-2.7) <0.001
BUN (mg/dL) 28 (17-47) 26 (16-44) 37 (23-59) <0.001
Comorbidity (%)
Septicshock 1311 (53.1) 1036 (52.7) 275 (54.6) 0.454
Congestive heart failure 710 (28.7) 576 (29.3) 134 (26.6) 0.230
Cardiacarrhythmias 747 (30.2) 613 (31.2) 134 (26.6) 0.045
Pulmonarycirculation 137 (5.5) 111 (5.6) 26 (5.2) 0.670
Hypertension 338 (13.7) 272 (13.8) 66 (13.1) 0.666
Chronicpulmonary 478 (19.4) 372 (18.9) 106 (21.0) 0.285
Renal failure 431 (17.4) 351(17.9) 80 (15.9) 0.296
Diabetes 773 (31.3) 628 (31.9) 145 (28.8) 0.171
Scores
SOFA 7 (4-9) 6 (4-8) 9(7-13) <0.001
SAPS-II 44 (34-56) 41 (32-52) 57 (47-68) <0.001
OASIS 38 (31-44) 36 (30-42) 44 (39-50) <0.001
LODS 6 (4-8) 5(3-7) 8 (6-10) <0.001

Lac: Lactate; WBC: White blood cells; HB: Hemoglobin; PLT: Platelet; CR: Creatinine; BUN: Blood urea nitrogen;
SOFA: Sequential organ failure assessment; SAPS-II: Simplified Acute Physiology Score II; OASIS: Oxford Acute
Severity of Illness Score; LODS: Logistic Organ Dysfunction System.
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Tab2 Comparison of the AUCs of the 4 scoring systems (Z test)

Score Compare SE zZ P 95%CI
SOFA
vs SAPS-II 0.011 3.679 <0.001 0.019-0.061
vs OASIS 0.013 2.172 0.030 0.003-0.055
vs LODS 0.010 1.057 0.291 -0.009-0.029
SAPS-II
vs SOFA 0.011 3.679 <0.001 0.019-0.061
vs OASIS 0.010 1.102 0.271 -0.008-0.030
vs LODS 0.008 3.698 <0.001 0.014-0.045
OASIS
vs SOFA 0.013 2.172 0.030 0.003-0.055
vs SAPS-II 0.010 1.102 0.271 -0.008-0.030
vs LODS 0.011 1.709 0.088 -0.003-0.040
LODS
vs SOFA 0.010 1.057 0.291 -0.009-0.029
vs SAPS-II 0.008 3.698 <0.001 0.014-0.045
vs OASIS 0.011 1.709 0.088 -0.003-0.040

SOFA: Sequential organ failure assessment; SAPS-II: Simplified Acute Physiology Score II; OASIS: Oxford Acute Severity
of Illness Score; LODS: Logistic Organ Dysfunction System; SE: Standard error; CI: Confidence interval.
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Fig.2 ROC curves of four scoring systems for predicting ICU mortality in patients with orwithoutsepticshock.
A: Withoutsepticshock; B: Withsepticshock; SOFA: Sequential organ failure assessment; SAPS-II: Simplified
Acute Physiology Score II; OASIS: Oxford Acute Severity of Illness Score; LODS: Logistic Organ Dysfunction
System; SE: Standard error; ROC: Receiver operator characteristic curve; CI: Confidence interval.
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Tab.3 Binomial logistic regression analysis of the 4 scoring systems for ICU mortality in patients with sepsis

Univariable Multivariable
Variable
OR (95%CI) P OR (95%CI) P

Age (year) 1.01 (1.01-1.02) <0.001 1.00 (0.99-1.01) 0.722
Male 0.88 (0.73-1.08) 0.218

Weight 1.00 (0.99-1.00) 0.109

Ventilation 3.66 (2.94-4.56) <0.001 1.47 (1.07-2.04) 0.019
Lac 1.31(1.25-1.38) <0.001 1.14 (1.07-1.20) <0.001
WBC 1.00 (1.00-1.01) 0.403

HB 1.01 (0.97-1.06) 0.571

PLT 1.00 (1.00-1.00) 0.106

CR 1.13 (1.07-1.19) <0.001 0.86 (0.77-0.96) 0.005
BUN 1.01 (1.01-1.02) <0.001 1.01 (1.00-1.01) 0.012
Septicshock 1.08 (0.89-1.31) 0.454

Congestive heart failure 0.87 (0.70-1.09) 0.230

Cardiacarrhythmias 0.80 (0.64-1.00) 0.045 0.82 (0.63-1.07) 0.150
Pulmonarycirculation 0.91 (0.59-1.41) 0.670

Hypertension 0.94 (0.70-1.25) 0.666

Chronicpulmonary 1.14 (0.90-1.45) 0.285

Renal failure 0.87 (0.67-1.13) 0.296

Diabetes 0.86 (0.69-1.07) 0.171

SOFA 1.25(1.22-1.28) <0.001 1.08 (1.03-1.14) 0.001
SAPS-II 1.07 (1.06-1.08) <0.001 1.04 (1.02-1.05) <0.001
OASIS 1.12 (1.10-1.13) <0.001 1.04 (1.01-1.06) 0.001
LODS 1.33(1.28-1.37) <0.001 0.96 (0.89-1.04) 0.350

Lac: Lactate; WBC: White blood cell; HB: Hemoglobin; PLT: Platelet; CR: creatinine; BUN: Blood urea nitrogen;
SOFA: Sequential organ failure assessment; SAPS-II: Simplified Acute Physiology Score II; OASIS: Oxford Acute
Severity of Illness Score; LODS: Logistic Organ Dysfunction System; OR: Odd ratio; CI: Confidence interval.
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