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[Abstract] Objective To analyze the epidemiological characteristics of septic shock and identify high risk
factors influencing the prognosis based on the elCU Collaborative Research Database. Methods A retrospective
cohort study was conducted. Data of patients with septic shock from 2014 to 2015 in the elCU Collaborative Research
Database were collected, including demographic information, general information of intensive care unit (ICU) and

hospital, severity scores of illness, comorbidities, primary infection site, vital signs, interventions, serum lactic acid,
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and outcome measures. Epidemiological characteristics of the septic shock population were analyzed, as well as the
ICU mortality, in-hospital mortality, and ICU readmission rate. Multivariate Logistic regression analysis was used to
identify independent risk factors for ICU death in patients with septic shock. Results A total of 5 564 patients with
septic shock were enrolled, comprising 2 903 males and 2 661 females. The age was (66.31 £15.84) years (ranged
18-91 years), and body mass index (BMI) was (28.84 +9.34) kg/m’ (ranged 10.72-121.67 kg/m’). The majority were
first admitted to a medical ICU [79.31% (4 413/5 564)], and a higher proportion were hospitals with = 250 beds
[63.93% (3 557/5 564)]. The Sequential Organ Failure Assessment (SOFA) score was 8.51 £3.83 (ranged 2-23), Acute
Physiology Score Il (APS ') was 67.73 £29.89 (ranged 7-200), and Acute Physiology And Chronic Health Evaluation
IV (APACHEIV ) score was 81.57+30.85 (ranged 9-205). Common comorbidities included cardiovascular and
cerebrovascular diseases [35.14% (1 955/5 564)], diabetes [31.99% (1 780/5 564)], and liver/kidney diseases [23.89%
(1 329/5 564)]. The main primary infection site was pulmonary [34.38% (1 913/5 564)] and urinary tract infections
[21.53% (1 198/5 564)]; 14.41% (802/5 564) had two or more concurrent infections. 55.10% (3 066/5 564) received
vasopressors, 5.66% (315/5564) received renal replacement therapy (RRT), and 72.09% (4 011/5 564) received
invasive mechanical ventilation. Within the entire elCU population, septic shock patients accounted for 3.310 3%
(6 649/200 859) of the total ICU admissions, and accounted for 24.869% (6 649/26 736) of the sepsis patients. The ICU
mortality for septic shock patients was 21.30% (1 416/6 649), the in-hospital mortality was 29.39% (1 954/6 649), and
the ICU readmission rate was 16.30% (1 084/6 649). Multivariate Logistic regression analysis identified 16 independent
risk factors associated with ICU death in patients with septic shock, including female [odds ratio (OR)=1.209, 95%
confidence interval (95%CI) was 1.035-1.411, P=0.016], advanced age (OR=1.018, 95%CI was 1.186-1.329, P<0.001),
low BMI (OR=0.950, 95%CI was 0.907-0.995, P=0.030), admission in community hospital (OR=1.548, 95%CI was
1.321-1.814, P<0.001), higher SOFA score (OR=1.110, 95%CI was 1.081=1.140, P<0.001), higher APSTI score
(OR=1.120, 95%CI was 1.085-1.156, P<0.001), comorbidities of chronic obstructive pulmonary disease (OR=1.221,
95%CI was 1.152-1.451, P<0.001), severe liver disease (OR=1.652, 95%CI was 1.226-2.214, P<0.001), or metastatic
solid tumor (OR=1.441, 95%CI was 1.184-1.749, P<0.001), pulmonary infection (OR=1.423, 95%CI was 1.210-1.674,
P<0.001), increased heart rate (OR=1.082, 95%CI was 1.041-1.126, P<0.001), increased respiratory rate (OR=1.129,
95%CI was 1.067-1.194, P<0.001), decreased systolic blood pressure (OR=0.942, 95%CI was 0.902-0.983, P<0.001),
decreased body temperature (OR=0.857, 95%CI was 0.796-0.923, P<0.001), RRT (OR=1.533, 95%CI was 1.117-2.086,
P=0.007), and elevated serum lactic acid (OR=1.171, 95%CI was 1.144-1.198, P<0.001). Conclusions The ICU
mortality for patients with septic shock was 21.30%, in-hospital mortality was 29.39%. and the ICU readmission rate
was 16.30%. Female, advanced age, low BMI, admission in community hospital, higher SOFA score, higher APSTI
score, comorbidities of chronic obstructive pulmonary disease, severe liver disease, or metastatic solid tumor, pulmonary
infection, increased heart rate, increased respiratory rate, decreased systolic blood pressure, decreased body temperature,
RRT, and elevated serum lactic acid are high risk factors for death in ICU/in the patients with septic shock.
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OB AT 20 T3 FIEEAE 3 A E A 1CU B8, L
T MFIE 2.0 5MERAE 3.0 TE R M TEIK 7 )

TRVER | K B RRAER S 3R 35.1% F1 55.5% 4,
Vincent 25" IF JE A9 — TS 2000 A T BRI AL
FEHIX 2005 Z 2018 AFMHFFE , 45 W, MesE AR
Se A ICUSHAER A 37.3% , BN AL 39.0%,28 d
JRAERER 36.7%. —IALFE 2009 % 2019 4ER | b
SR AT I A M5 B9 ZEHE M S, e a3 AR
S 30 dFRAEZE N 34.7%,90 d FIEH Ky 38.5% 1,
F—IRZE RS o, f8 FE R PER S Y 30 d KL
R 30.48% , BRAE E LLAMER YN HELIX 1) 30 d i SEEEH
34.57%, L 3EHIX K 33.69% ) 3o THEERE ST
gL IR, 1992 2 2020 4F i AR 5T 1 5% P At
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®1 AE ICU BUEMARS RS BE Im RS

e Y ; e y :

g A gy ST P || B (g HTRE P

PR (41 (%)) ¥2=0998 0334 || CEMESUAMME  697(1591) 248(20.96) x’=16.875 <0.001
BpE 2301(52.52) 602(50.89) IEPEFGSHENE  172(3.93)  65(549)  x?=5619  0.022
g/gis 2080(47.48) 581(49.11) A Il 43(0.98)  26(220)  x’=11251  0.001

AR (% ,xts) 657311610 68.47+14.66 1=-5580 <0.001 ER AR 111(2.53)  40(3.38) x’=2500  0.136

BMI (kg/m*, x*s) 29.08+£9.36 27.96+9.20 :=3.662 <0.001 ARTET 125(2.85)  27(2.28) x'=1.143 0333

i (6 (%)) x’=5.096 0674 || AIDS 13(0.30) 3(0.25) x’<0.001  1.000
SEEUN 3286(75.00) 911(77.01) D R SRR AL
JERTEEA 452(10.32) 108(9.13) (#1(%))

WA 81(1.85)  29(2.45) i 1462(33.37) 451(38.12)  x’=9.323  0.003
PR 229(5.23)  53(4.48) HATSIEESS 509(11.62)  96(8.11)  x’=11.797 <0.001
HoAth 333(7.60)  82(6.93) EY RS 1183(27.00) 240(20.30)  x°=22.070  0.139

HIRALE ICU N SR E R 350(7.99)  59(4.99)  x’=12324  0.001
FAL () (%)) X =21310.546 43 11 gk 98(2.24)  15(1.27) x’=4398  0.048
MICU 3480(79.43) 933(78.87) S Ve 16(0.37) 3(0.25) x’=0.092 0762
SICU 176(4.02)  54(4.57) TR =2 4b 2
CCU/CSICU 653(14.91) 182(15.38) @ﬁi/o)] coTIRgQ 153(1293)  y'=2102 0112
NICU 72(1.64)  14(1.18) AEATAAE (x +5)

I B R 3 5 ) HR (¥X /min) 92.50+20.20 98.68+23.13 =-8.358 <0.001
(1 (%) ) X'=938, 0049 RR (X /min) 21284647 2354+7.55 1=-9.374 <0.001
=500 5k 1456(33.24) 437(36.94) SBP(mmHg)  107.49+20.80 101.47+23.03  (=8.133  <0.001
250 ~ 499 7K 1303(29.74) 361(30.52) DBP (mmHg)  59.29+1459 558241576 (=6814 <0.001
100 ~ 249 ik 906(20.68) 216(18.26) R CC) 36.94+131 36.57+1.35 1=8298  <0.001
<100 3K 227(5.18)  58(4.90) T (1 (%))

KA 489(11.16) 111(9.38) METEHZEY  2288(52.23) 778(65.77)  x’=69.022 <0.001

BEBETI (4] (%)) x =31.035 <0.001 S FARE 2074(4734)  682(57.65)  x2=39.603 <0.001
HOERBERE 1738(39.67) 558(47.17) FEE FRE O 523(11.94) 348(29.42)  x2=215.527 <0.001
T IX EEBE 2643(60.33) 625(52.83) B LIRER 180(4.11)  225(19.02)  x*=306.850 <0.001

PN L P53 Z e 180(4.11) = 98(8.28)  y’=34.211 <0.001
(Jr,xts) L= 9II1E5E 520(12.07) 402(33.98) y’=320.834 <0.001
SOFA P43 7.85+3.55 10.97+3.84 1=-25.154 <0.001 Z U TR 108(2.47)  71(6.00) X =37.416 <0.001
APSTT-43 62.50+26.88 87.084+32.45 1=-23.925 <0.001 KA 19(0.43)  13(1.10) x’=7208 0014
APACHE IViF43 75.924£27.94 102.47+32.10 1=-25.915"<0.001 RRT 229(523)  86(7.27) x’=7276  0.009

AIERE (B (%)) ARIMUGHE T 3025(69.05) 986(83.35)  x’=94.656 <0.001
et S 726(16.57) 224(18.93)  x*=3.675  0.061 || ifiZLE: [ mmol/L, 1.90 4.50
L IATESE 339(7.74)  101(854)  x’=0818 0339 || M(Q,,0,)] (120,330) (2.10,820) Z=721468  0.001
FIRMARHG  238(543)  65(549)  x’=0.007  0.991 || Z: =46k
JiAe e 435(9.93)  130(10.99) ~x’=1.147 0309 || (d,M(Q.,05)]

COPD 704(16.07) - 200(16.91) ~x’=0.479  0.517 . s 3.33 2.07

IR 1423(3248) 357(30.18) =207 ogar|| TCUHEBMEL 207680y (087,545) #=3392 <0001
N7 WERE 2
{’Eiﬁ‘ﬂﬁ%w 206(4.70)  122(10.31) x 2=52.856 <0.001 B 8.99 2.99 720409 <0.001
LR 760(17.35) 241(20.37) x’=5.774 0018 (5.23,1532) (1.25,7.93)

L ICU SHFERE ST 5, BMIL R BT840, MICU SH P} ICU, SICU MAMEH ICU, CCU S0 Ik ICU, CSICU At BagbEE ICU, NICU Sk

% 1CU, SOFA NF B

TR, APSIUN R PEA B ZPEI3 1T, APACHE IV o @ PEA: B2z S P RRAR DL SR IV, COPD M PR RH ZE 1 il

PR, AIDS ARTFE GBEBRIGER S AL, HR D3R, RR CHIFIEIREAR, SBP i), DBP JFak), RRT B IEEUIAYT 5 1 mmHg=0.133 kPa;

A 8 B S o
N 37.3%, LIMEFEAE 2.0 & LHIIEH Ky 34.8%,
DUMETRAE 3.0 5E LIRIER N 46.4% >, L5537
DAL Fe 4l R I, e B MR T R B PO SE R A
30% ~ 40% , 5.4 W52 0] 5 B FE A7 AE 25 5 1) 2 2
Sy MeEE R s T R BT | B TH 2 Wrbr o i
AR 45 M X PR I AR S5 8 S T R IR A AT AR 22
S, DU KR AL R AN

AT R, ot S K BML, A AR X R

BE . 5 SOFA ¥£4% | & APSTIIEST . &3 COPD A 3F
e EE R | B R SR R | IRy L HR
Wi, RR B, SBP T R F I, RRT . 105
FRIE B MEAR e /3 TCU SET- RS B fE IR &R
2021 AF3 [ — T4 A 126 141 5 25 1) [ 4 By
SR ENEE (OR=8.25, 95%CI 2N 2.23 ~30.57).
12 PE 6 (OR=3.61, 95%CI 4 0.91 ~ 14.23). il {i
BT (OR=8.48,95%CI 4 1.80 ~ 39.92) JEEFE LR
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3 REMAESEE ICUZTEBEEZREEZE Logistic B3 #T

e 7 o

A5 ORME  95%CI P || AR ORMH  95%CI P ||7Z-& ORfH  95%CI PAE
5 COPD 15 F1 ke
ik i 7 2 1 S
ok 1.223 1.046~1433  0.012 2 1216 0.980 ~1.502 0.072 2 1.012 0484~2.013 0975
AR 1.235 1.155~1.321 <0.001 BERIR SR
BMI 0.994 0914~1.004  0.076 7 el o R
Fifriige B2 0.832 0.695~0.992 0.042 & 0.593 0.111~2.236 0.485
SN S A A A AAE
E[SEEEPN 0.901 0.680~1.186  0.463 & ZHR HR 1.088  1.046 ~ 1.132 <0.001
WA 1.607 0.950 ~2.650  0.070 1= 1.606 1.179 ~2.175 0.002 RR 1.130  1.067 ~1.196 <0.001
P ER 0.733 0.496~1.067  0.112 B SBP 0.937 0.897~0.978  0.003
oAt 0.854 0.621~1.163  0.324 7 S DBP 0.936 0.877~0.997  0.041
HIRAE = 0.987 - 0.776 ~ 1.248 0.912 it 0.855 0.792~0.921 <0.001
ICU 267 S SR R T
MICU e * SR ML)
SICU 1.068 0.721~1.560  0.736 2 1.402 1.124 ~ 1.743 0.002 & e
CCU/CSICU 0.893 0.431~1.723 0747 || Epfvight P 1.565 1.265~1.933 <0.001
NICU 1.112 0.893 ~1.381 ~ 0.338 Jiige FoH e
7RIV 7 S 1 21
=500 5k S b= 1.256 0.843 ~1.855 0.255 7 0.711 0.589 ~0.855 <0.001
250~499 5K 1.024 0.829~1.265 0.825 PR FAE LRE
100~249 7 0.955 0.754~1.208  0.702 w Z 1R w S
<100 3K 1481 1.006~2.154  0.043 b= 1.550  0.807 ~2.900 0.178 B2 1781 1.445~2.191 <0.001
K 0.766 0.545~1.068  0.120 || T4kt B AR
[ By 5 Z i S
HEEBE B SR = 1.135 0.718 ~ 1.757 0.578 = 1.976  1.501 ~2.599 <0.001
X R 1477 1243 ~1.756 <0.001 RiTA EARLA
P R o Z g e
o B2 0.830 0.493 ~1.347 0.463 B2 1502 1.086~2.065 0.013
SOFA 343 1.113 1.082~1.145 <0.001 AIDS M IR Z
APS 4y 1.064 0972~1.164 0.177 7 SR 1 2
APACHEIVIF4} 1.048 0.958 ~ 1.145  0.303 2 0.919 0.193 ~3.249 0.903 = 1565 1.265~1.932 <0.001
BIFAE J R SRR A LT R
FEAE L I it ke 1 SR
gn i 7 B 2 1.125 0.757~1.656 0.555
2 1.248 1.009 ~1.538  0.040 2 1340 1.122 ~ 1.601 0.001 KAk
CUSE Wb PRI SR 5 Z
4 Z & SR = 1.190  0.460 ~2.627  0.555
b 1.044 0.785~1.378  0.761 5 0.737 0.482~1.125 0.157 RRT
Je PR A8 8 it ke g 2
& el & S =& 1.586  1.090~2.299  0.015
= 1.107 0.785~1.540  0.555 = 0.762  0.575 ~ 1.001 0.054 HRWIMGEES
A B e g 1 S
1 e w SR £ 1.190 0.956~1.484  0.120
& 1216 0.945~1.555  0.124 = 0.876 0.594 ~1.266 0.491 || ML 1.169  1.142~1.198 <0.001

W ICU N ERE Wi B, BMI T35 %0, MICU INF ICU, SICU J4MEF ICU, CCU AL ICU, CSICU MO g4hEF ICU, NICU SR

2% ICU, SOFA J)JF B as B 22T 4y, APSTI Ry 2 M= 30221743 T, APACHE IV 3 Z PEA: 3 S8 P HEARIE TSR IV, COPD Sy 18k B ZE P it
955, AIDS RIS HE G BLALESHE , HR 903, RR NIEIHR , SBP W4t , DBP SN&FsKkIE , RRT B HEEMRIATT, OR ML L, 95%CT

9 95% ‘EAE X ] 5 25 AR T LI

T 30 d FETSRIMST G 2 P, Reaven 2511
FIHRTHEVE B ICBIRENA T 2 414 FIkEEPEAR T
BE IR TR, 25 R Won , mi (OR=1.04, 95%CI
A 1.03 ~ 1.05), &I EPEMIE (OR=1.53, 95%CI H
111 ~2.11), il g (OR=1.39, 95%CI 4 1.02 ~
1.88). B MFLAR (OR=1.21,95%CI 5 1.16 ~ 1.26) &

FLHIBE T I B fE R 2 . SR, w5k L 5 APS
TEAY | MFLAR & TR AR U e 2 e fA
FIAET B ST R N 2 SRR A R

AWFAFAE— SRR . AT 01 [ ik
BT, 426 O 5 1A 19 A% 04k 75 148 96 00 T o
SEMABFFE SR, BARASTI AR I BT T AF
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x4 REMAESEE ICURTEEEZNSZEZE Logistic Bl %

7 OR 1 95%CI PAE || A OR {H 95%CI PMH || 2 OR fH 95%CI Pl
531 G IFAE Jiti e e
B ZIH COPD 7 S8
APk 1209 1.035~1.411 0016 & Z B2 1423 1210~1.674 <0.001
RS 1.018 1.186~1.329 <0.001 2 1221 1.152~1451 <0.001 || A=Ak
BMI 0.950  0.907~0995  0.030|| e AL HR 1.082  1.041~1.126 <0.001
PR s P RR 1.129  1.067~1.194 <0.001
HerEpe SR i 2 SBP 0.942  0.902~0.983 <0.001
FEXEERE 1548 1.321~1.814 <0.001 P 1.652 1.226~2214 <0.001 PR 0.857  0.796 ~0.923 <0.001
PJp e R PLY RN RRT
AN il w Z i
SOFA 4+ 1.110  1.081~1.140 <0.001 & Z S 1533 1.117~2.08  0.007
APSTI#F4> 1.120  1.085~1.156 <0.001 £ 1441 1.184~1.749 <0.001 || I FLAEZ 1.171  1.144~1.198 <0.001

T ICU S FIE Wi 5, BMI AR B 5250, SOF A )3 B 28 B T PF4 , APS UK St A B2 0F4 T, COPD Ak B ZEMERIEENG , HR
D RRONIFIESIR , SBP I E , RRT A EHERRIGYT , OR MIEHAIL, 95%CI Fy 95% F A X[ 5 25 AR R TG

ARG, Il T 2 E Logistic [l IH43 T e kK 2
Wb TIRZ N2 W T4, (EAT e 1L 5E 2 HEBR IR A% D
o PRI, RSk AT e BIFRE £ rhuls . KAEEARR Y
HTBEMEREST , LAdE— Al AR o8 25 SR i)l s A 1k
28 b, MREEVEIR TE B3 1CU R AEHR N 21.30%,
B R AEZ R 29.39% , 1CU FEABEZH 16.30% ; &
P A BMI, AfEFEX RS | 55 SOFA $E4 . 5
APSIT¥F43 . &3 COPD . & 3™ & AT v . & 9F
SRS | Ry HR B4, RR gL . SBP
TR I RRT . & NFLAR e AR va i
ICUSET-RIE B &,
FIsEMse AR IR 35 g
TEERIAERT  Z0b . BIIOHE S S0 900 . B Rt 4
BrfRe  SCREMIRRE T S . SCU0 90E B R S
B 5 XU - SRS KR TG B R 5 IR T -
BRFERE b BCHRAM W AR . Soh S0 2 BT PR 2 A M
XTI + SCH S R R AR | ST S AR S s WV X
RIS P 2 TR D XU TG R R bR S
70} 3 SHFFC M B G FR I 5E 2 3 WP TAERE
P4 S5 W Bl S
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