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Early stratification of in-hospital mortality risk in adult septic shock patients

and development of a simplified scoring system "
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(1. Graduate School , Xinjiang Medical University ,Urumqi , Xinjiang 830017,China ;2. Department o f
Emergency Medicine ,People’s Hospital of Xinjiang Uygur Autonomous
Region ,Urumqi , Xinjiang 830001,China)

[ Abstract] Objective To analyze the independent factors impacting the in-hospital prognosis of patients
with septic shock,and to construct a simplified scoring system and evaluate its predictive value. Methods A
retrospective analysis was carried out on 247 patients with septic shock admitted to the People’s Hospital of
Xinjiang Uygur Autonomous Region from January 2021 to July 2022,among whom 122 patients survived and
125 died. Univariate analysis and multivariate Cox proportional hazard regression model were used to screen
the independent factors affecting in-hospital mortality of septic shock patients. The best cut-off value was ob-
tained by using the receiver operating characteristics (ROC) curve,and the continuous variables were conver-
ted into binary variables and assigned. Finally,a simplified scoring system was established,and its predictive
efficacy for hospital death in septic shock patients was verified. Results The results of multivariate Cox pro-
portional hazard regression model showed that the Glasgow coma scale (GCS) score (HR =0. 929,95%CI .
0.875—0.985,P=0.014), quick sequential organ failure assessment (qSOFA) score (HR =1.475,95%CI :
1.094—1.989,P=0.011),lactate level (HR=1.096,95%CI:1.049—1. 145, P <C0.001), procalcitonin level
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(HR=1.009,95%CI:1.000—1. 018, P =0. 048),and albumin level (HR =0. 958,95%CI .0.922—0. 996,

P =0.029) were identified as independent influencing factors for in-hospital mortality in patients with septic

shock. The ROC curve showed that the simplified scoring system,based on GCS score,qSOFA score,lactate,
procalcitonin,and albumin levels, exhibited an arca under the curve and 95% CI of 0. 866 (0.822—0.910),

with an optimal cutoff value of 2. 5. The sensitivity and specificity were 80.0% and 78. 7% ,respectively. Con-

clusion The simplified scoring system, based on early assessments of GCS score,qSOFA score, lactate, pro-

calcitonin, and albumin levels, demonstrates substantial predictive value for in-hospital mortality in patients

with septic shock.
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B —F8 bR B RS i AE AR I PRV A2 B 48 A 5 2
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1.1 — &+

SR FH BT J5E 1k 53 A 5 s, AR SR TE A A T 2021
AE 1A 2022 4F 7 BSR4 TR IR XN R BEBE 2
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M (DA =18 %5 (2) F5 43 Sepsis3. 0 B 75 4E R
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FHAE 23 K SE 6 3 90k (24 h PN A 22 WK 45 R B A 2%
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B QA AR A PR AE CAUR 0 38 L I R8T 32 i 45
T 5K R AE ) R Al 5 09 e I R B R 9 | eE AR 3 ik ok
RERE AP O I 45 5 (3) T2 56 % BE kL A IV 2% 2 8K
MESE T IR7 O A - = N IRA N7 o QA Y o
J& (platelet distribution width, PDW) %% ], 4 1k &%
[FLRR LB S H LR W 8 1. B B4 R Ik (B-type
natriuretic peptide, BNP) | [JLI& ¥ . WL 45 & [ 1(car-
diac troponin I,cTnD) L5 % 1 T (cardiac troponin
T.cTnT) ASTALT B8 155 | B MR S H([C
JZ W % [ (C-reactive proten, CRP) 45 & 5 . [ 401
/% -6 (interleukin-6 , 1L-6) % |5 (4) M43 BT S 8. —
H Ak Bk 43 & (partial pressure of carbon dioxide,
PCO,) VRS T 5 (5) BE 1L H) HE 2 B 16 AL 38 50 BE 1M 7%
fiff B 8] Cactivated partial
APTT) \D- 3R (6) W FHIE - M5 47 307 B B ok 5%
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(sepsis-related organ failure assessment, SOFA) . i
W B A B I RE = 3 PE A (quick sequential organ
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AHWFFER ] Cox HE A AU (71 U A58 2 ) A A 5 £
BAR:

n=H A HR X (5~20) /R R @
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WFFE SO 8 Y 18 AN AH SC M 55 B ity 79 728 &, IOBE T2 %
500 TR BT BEAS il 180~ 720, S AN A 247 f.,
MG B EAEBE N BIEBL . 73 N AF TG 4 (n = 122) FIBE T
H(n=125),
1.2.3 & EHfFHFEEXL

(D BHEEAIFH B (2) B fE A B R sET,

thromboplastin time,
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K SPSS27. 0 B HEAT G . IS I3 Y
THR BRIl & s RoR 4LIR] BRI S HEA ¢
AR RS R R M (Q,,Q,) KR, 41
M %8 K Al Mann-Whitney Bk FUAS 36, 1 502081 DL 6
B A e FRos, AR e % A X7 K56 8 Fisher
PIME L, it s R M2 R Cox Fo i) KU [ 15
A G A I B AE PR 5 S8 B P9 B8 T 8 R OG5 el TR &R
W B R Z b P<<0. 05 BI3EARA A COX He Bl X
i [a] ] A 0 23 47, 3 DL XURS: H Chazard ratio, HR ) Mz H:
95%CI #47445 . FIH Kaplan-Meier J7 i # # 4325
AL, Bt E TAERRE (receiver op-
erating characteristic, ROC) H £& 43 B F0 24 & 45 B &
R 35 M e A AT (L, 3R i B i e A oy — )
A B I IEATWRAEL (O 5% 1), Bl & 5 PP oy . i —
A ROC 28 53 BT 90 3iE 1% (7 5 1P 43 38 0 Jfe i AE R
SRR TS A O CRE . B A ARG 58 4 R TR A
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K, L P<<0.05 B2 %A Geit 24 L.
2 % R
2.1 EBHGRTAH R
AW 5T L9y A 247 ) BB L AF TG 4L 122 BN
49. 4% BET- 4 125 6] (5 50. 6% . W4 1E B
[N DTN SN X NN = [ O o o
CRP.IL-6 fil /%0 . BNP  JLAR I B . c Tn'T . cTnl,
WE M EHL £ AST . PCO, JILEF R E A . D-— 8
& .qSOFA 43, GCS ¥ 43 1 SOFA /53 22 % H 4t
2R L (P<C0. 05) , HoAl 48 b5 22 R RS 12 & (P>
0.05), i3k 1,
2.2 MREREARABFRATRG G LR Z 54
FADRIZE A T 45 A R TR R v A R B P TS
145 W) DR 28 A IR IR AR % 0 % GCS $F 43 . qSOF A 1
43 SOFA P43 40 B 3T 40 /8. D-— R Ak
FLIER FEAS R B IL-6.cTnl, BUHZL K G E 1 .AST,
ALT LUEF R Z R (P<C0.05), L% 2.3,

®1 7 A I R 3 #H

i H il (n=122) FET-#H (n=125) t/X* 7 P
BELn (%] 72(59.0) 67(53.6) 0.736 0.391
FIMQ,.Q %] 71.0(57.7,79.3) 74.0(59.0,83.0) —1.003 0.316
ERBERRIIM(Q, . Q) . d] 12.0(7.0,18.3) 6.0(3.0,10.0) —7.064  <C0.001
BAl R L (V) ]
15 1M R 53(43.4) 41(32.8) 2.967 0. 085
B PR v 24(19.7) 31(24. 8) 0.938 0.333
SR Bk oG R B Ak A 0 I 20(16. 4) 24(19.2) 0. 332 0. 564
FoAth 51(41.8) 43(34.4) 1.435 0.231
IEIAR A [M(Q, -Q4) » K /min] 21.0(18.8,26.0) 25.0(22.0,30.0) —3.879  <C0.001
LF (£ s, % /min) 100. 64+21. 8 107.5424.5 —2.348 0.020
W45 Ik (x &5 »mmHg) 118.84-26. 8 113.1425.8 1.729 0. 085
&5k I (x + 5, mmHg) 71.14+17.0 70.14+19.1 0. 403 0.687
HHEIMQ,.Q;),TC] 36.7(36.3,37.6) 36.7(36.3,37.8) —0.485 0.628
FAM[(MQ,.Q;) ,mmol/L] 1.5(1.1,2.5) 3.4(1.9,6.7) —7.312  <C0.001
FEEs R IELM(Q,.Q;5) »pg/L] 0.44(0. 15,2, 40) 5.44(1.22,19. 90) —7.993  <C0.001
HAEHHRIMQ, .Q,) . X107 /L] 10.8(7.0,15.5) 13.2(8.6,17.9) —2.361 0.018
CRPIM(Q,,Q;) ,mg/L)] 75.2(16. 8,160.5) 120. 8(48.2,205.7) —3.201 0. 001
1L-6[M(Q, Q) »ng/L)] 81.7(20.3,294.2) 286.3(90. 8,1 521.5) —5.106  <<0.001
#IMQ,,Q;) ,mg/L] 0.85(0.73,0.97) 0.86(0.75.1.03) —0. 944 0. 345
ML [ (s, g/L) 112.64:32.9 112.1433.5 0.121 0. 904
PDW[M(Q,.Q;), %] 16.2(15.8,16.5) 16.2(15.9,16.6) —1.100 0.272
/MM (Q, . Q,) s X107 /1) ] 195. 5(135.0,265. 0) 145.0(83.5,237.0) —3.378 0. 001
BNP[M(Q,.Q;).ng/L] 166. 6(65.9,787.3) 470.1(108.3,1 311. 1 —2.805 0.005
WA M (Q, .Q;) . U/L] 91.3(43.5,332. 8) 190. 0(67.0,446.5) —2.562 0.010
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it H HHH (n=122) PET-H (n=125) t/X%) 7 P

cTnT[M(Q,.Q;)»pg/L] 0.057(0.020,0.193) 0.091(0.034,0.213) —2.318 0.020
cTnl[lM(Q, Q) s pg/L] 0.055(0.012,0. 443) 0.200(0.027,1.133) —3.392 0.001
HHEAIMWQ,.Q,)  g/L] 29.0(25.9,332.9) 27.1(23.8,31. 1D —2.736 0. 006
B EIMQ,,Q;) s pmol/L] 14.3(9.2,23.7) 21.4(11.9,37. 3) —3.463 0.001
ALTIM(Q,.Q4),U/L] 30.0(15. 8,70, 0) 36.0(17.5,211.0) —1.880 0. 060
ASTIM(Q,.Q;),U/L] 41.5(20.0,92.3) 69.0(35.0,425.0) —3.945  <<0.001
A EIMQ,,Q;) »mmHg] 85.5(67.8,125.5) 93.0(71.0,136.5) —1.463 0.143
PCO,[M(Q,.Q;),mmHg] 34.0(27.0,43.3) 32.0(25.5.38.0) —2.061 0. 039
MBEFLM(Q, ,Q4) spmmol/L] 84.9(56.8,166. 8) 137.5(75.5,261. 8) —3.709  <C0.001
REHAIMQ,,Q;) ,mmol/L] 9.9(5.6,17.7) 14.5(8.0,22.9) —3.291 0. 001
D-ZRME[M(Q,,Q,)  mg/L] 2.5(1.1,4.7) 4.5(2.0,9.0) —4.015  <<0.001
APTT[M(Q,,Q;) ss] 38.4(32.8,50.4) 41.0(34.4,51. 4) —1.813 0.070
qSOFA W4 [M(Q,.Q5) 4] 2.0(1.0,2.0) 2.0(2.0,2.0) —5.876  <C0.001
GCS WA M(Q,.Q;) . 4] 13.0(13.0,15.0) 9.0(8.5,13.0) —5.718  <C0.001
SOFA 4 [M(Q,,Q;) 41 ] 6.0(4.0,9.0) 9.0(7.0,11.0) —5.961  <C0.001

F2 EMEKSERTRENENSXTERLRELN
miH FALAEAFIE (D Log RankX? p
P31 1.310 0.252

5 14

/S 12
o 1M R 2. 824 0. 093

G 12

A 18
Yl PR 9 1.381 0. 240

P 14

A 12
SR 2l Jk 58 B B A A O R 0. 467 0.495

¥ 13

H 13
HAb 5 0. 590 0. 442

Jc 13

H 14

2.3 REREKABERATRGH 2R L4

B R P<<0.05 N EMAZLHE S
Br. 45 B 8. GCS ¥4 (HR = 0. 929, 95% CI .
0.875~0. 985, P = 0. 014) ., qSOFA ¥4+ (HR =
1.475,95% CI:1. 094 ~ 1. 989, P = 0. 011), 3.
(HR=1.096,95%CI :1.049~1. 145,P<C0. 001) %
FEZ L (HR = 1. 009,95% CI: 1. 000~1, 018, P =
0.048). % & HH (HR = 0. 958, 95% CI . 0. 922 ~
0. 996, P =0.029) J& M B AE IR o £ 3 B P 5 9 2l 57
MR, W3R 4,
2.4 MREFEKEBEH IR Hra B E ROC W& 547

GCS P53 .qSOFA P4 FLIR PR R JEHEH 5
ANFE BRI R FEAE PR 5 J 8 e A T30S 9 2 5752 T PR 3R L )
Hi#E4T ROC M40, 45 5K & B . GCS 1141 .qSOFA 1T
o FLER (45 R R 3 8 A Y 26 T i X Carea under
curve, AUC) 43 51 0. 709, 0. 698, 0. 769, 0. 794 Fl
0. 601 ; 29845 BT 35 1 /s #4390 o 11,5 43, 1.5
4. 2.6 mmol/L.2.3 ng/L M128.7 g/L, WL 1.5 5.

%3 EMRSERAREENENEETELRESN
HR 19 95%CI

i [ B SE Wald P HR

TR BR
AR —0.004 0. 006 0.525 0. 469 0. 996 0. 985 1.007
e % 451 2% 0. 039 0.012 10. 247 0. 001 1. 040 1.015 1.065
N 0.008 0. 004 4.656 0.031 1.008 1. 001 1.016
{317 0. 045 0.091 0. 240 0.624 1. 046 0. 874 1.251
[EER —0.006 0. 003 3.445 0.063 0. 994 0. 987 1.000
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ZBR3 HORSEAEEENENELTELRESN

HR ) 95%CI

Wi H B SE Wald P HR

TR R
KR —0.003 0.005 0.341 0.559 0.997 0. 987 1.007
GCS PPy —0.127 0.024 27.412 <<0. 001 0. 881 0. 840 0.924
qSOFA 43 0. 686 0.126 29.778 <0. 001 1.986 1.552 2.542
SOFA ¥4 0.124 0. 027 21. 348 <<0. 001 1.132 1.074 1.193
I 2126 H 0. 001 0. 003 0.225 0. 636 1.001 0. 996 1.007
EELY R 0.009 0. 004 5. 800 0.016 1. 009 1. 002 1.016
IfiL /R 5 —0.003 0.001 11.025 0.001 0.997 0.995 0. 999
PDW 0.101 0.092 1.194 0.275 1.106 0.923 1.325
CRP 0. 001 0.001 2.908 0.088 1. 001 1. 000 1. 003
DRk 0.039 0.009 18. 894 <<0. 001 1. 040 1.022 1.058
APTT 0. 004 0. 004 0.676 0.411 1. 004 0. 995 1.012
R 45 2 i 0.018 0.003 34,115 <0. 001 1.018 1.012 1.024
BN 0.104 0.017 37.355 <<0. 001 1. 110 1.073 1. 147
1L-6 0. 000 0. 000 11. 675 0. 001 1.000 1.000 1. 000
BNP 0. 000 0. 000 2. 654 0.103 1.000 1.000 1.000
JULTR 84 0. 000 0. 000 0.078 0. 780 1. 000 1. 000 1. 000
¢TnT 0. 204 0.168 1.483 0.223 1.227 0. 883 1.705
¢Tnl 0.041 0.015 7.273 0. 007 1.042 1.011 1.073
J=Yilita 0.004 0.001 11. 423 0.001 1.004 1.001 1.006
HEA —0.039 0.018 4,411 0.036 0.962 0.928 0.997
AST 0. 000 0. 000 23. 300 <<0. 001 1.000 1.000 1.000
ALT 0. 000 0. 000 20. 802 <<0. 001 1.000 1. 000 1.001
BT 0.759 0. 396 3. 680 0. 055 2.136 0. 984 4. 637
AR 0.002 0.002 2. 144 0.143 1. 002 0.999 1. 005
PCO, —0.011 0. 007 2.351 0.125 0. 989 0.976 1.003
HWLEF 0.001 0. 000 6.869 0. 009 1. 001 1. 000 1. 001
REA 0.019 0.007 8. 674 0.003 1.019 1. 006 1.033

x4 RORBSEREBRERRHNSERSN

HR ) 95%CI

i H B SE Wald P HR

TR B
- W 477 2R 0.020 0.015 1. 908 0.167 1. 020 0.992 1. 050
ik 3 0. 005 0.004 1.775 0.183 1. 005 0. 997 1.013
GCS T4 —0.074 0. 030 6.019 0.014 0.929 0. 875 0. 985
qSOFA P43 0.389 0.152 6.505 0.011 1. 475 1.094 1. 989
SOFA /3 0.017 0.035 0.228 0.633 1.017 0. 950 1.088
SEi) 0. 006 0. 005 1. 207 0.272 1.006 0.995 1.017
IfiL /AR T8 —0.001 0.001 2. 070 0.150 0.999 0. 997 1. 000
D- Rk 0.008 0.016 0.225 0.635 1. 008 0.977 1.039
BN 0.092 0.023 16. 507 <<0. 001 1. 096 1. 049 1. 145
It 45 2% Ji 0.009 0.005 3. 894 0.048 1. 009 1. 000 1.018

1L-6 0. 000 0. 000 0.273 0.601 1. 000 1. 000 1.000
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R4 HNRSERREETERENSEZERSN
HR 1y 95%CI
Wi H B SE Wald P HR
TR R

¢Tnl 0.030 0.018 2.925 0. 087 1.031 0.996 1.067

J=yiliEan 0.002 0.001 2.770 0.096 1.002 1. 000 1. 005

HEM —0.043 0.020 4.780 0.029 0.958 0.922 0. 996

AST 0. 000 0. 000 1.421 0.233 1. 000 1. 000 1. 000

ALT 0. 000 0. 000 1. 241 0. 265 1. 000 1. 000 1. 001

JULIEF 0. 000 0.001 0.048 0. 826 1. 000 0.999 1.001

JRE A 0.014 0.011 1. 692 0.193 1.014 0.993 1.037

0 02z 04 06 0
A 1SR
AL FLR FEAS 2 RS 8 1119 ROC 145 B:GCS 14 .qSOFA T4+ 1) ROC i .
1 EMITXWMEERBRURSERTRATEHN ROC H&
x5 SHIFMERRMNRSERZREABEHN ROC HESITER

it H AUC AUC 1y 95%CI BT RAE ) FES O

GCS 141 0.709 0.643~0.774 11.5 4% 79.9 66. 4

qSOFA ¥4y 0.698 0.634~0. 763 1.5 % 81.6 48.4

FLR 0. 769 0.711~0. 827 2.6 mmol/L 64.0 77.0

Wi 5 2 0. 794 0.744~0. 849 2.3 pg/L 69.6 75. 4

WHHEE 0.601 0.530~0.672 28.7 g/L 57.4 63.2
2.5 [ 5 F o Ry A i R T A R A% P<20.001), WL 3,

R AT, B GCS 323 qSOFA 3773\ FLIR £6 HRITHSERRE
WA R R A R Ry — o R AR AR e A T T {F (53
fHh 040 A1 43, WK 6, JT GCS I¥4r.qSOFA % GCSiFsy <127%% 1
o3 VFLIR (5 2R U RNTE & B A 1 187 5 07 O R R 4 =124 0
H0~5 4. 0~=5 F3hF R B BE N FETS R AR5k 00/ aSOFAWI <z 0
21).9.3% (4/43).36. 8% (21/57).66. 7% (40/60) . =25 !
88.9% (40/45),95. 2% (20/2D) . £ R A GitxEy M =26 mmol/L 0
(P<20.00D), .32 7:ROC M 244347 i . 1 53 V7 40 2 11 =26 mmol/L !
W ERH BRI FUS ) AUC % 95%CT 9 0. 866(0. 822~ TR =28 pe/l ’
0.910) S AR T E K 2.5 5, 7 HOE FIRE 512 53 51 N Sl '
80. 0% 78. 7% LI 2 A AR B BE A e ;
=>28.7 g/L

BHZR 4, 22 B A & 12 & X (Log Rank X*=99. 788,
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x7 ARESZESREDBERG (1)
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