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(GCS) B E ML TIE ARDS 41, B 473 7™ T R B 3743 (ISS) L 2tk A 31 55 18 M g R B0 3T 43 [T (CAPACHE 1) & & 97
it R I IS ] (PT) L3 Ak 3 45 B I3 B A (APTT) B & (19 P<<0.05) . £ I Z [0l 7 40 #F 7, SPO,
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Analysis of risk factors for ICU severe multiple trauma complicated with

acute respiratory distress syndrome
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Abstract

Objective: To explore the risk factors for acute respiratory distress syndrome (ARDS) in patients
with severe multiple trauma in the intensive care unit (ICU) and its impact on prognosis, providing a
basis for early clinical warning and intervention. Methods: A total of 108 patients with severe multiple
trauma admitted to the ICU of Yan'an University Affiliated Hospital from January 2021 to June 2024
were retrospectively analyzed. Patients were divided into ARDS group (n=64) and non-ARDS group
(n=44) based on the presence or absence of ARDS. Univariate analysis and binary logistic regression
analysis were adopted to explore the risk factors. Results: The ARDS group had significantly lower
pulse oxygen saturation (SPO:), hemoglobin (Hb), and Glasgow coma scale (GCS) scores than the
non-ARDS group. Conversely, they exhibited higher injury severity score (ISS), acute physiology
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and chronic health evaluation [I (APACHE 1l ) scores, a higher number of rib fractures, longer pro-
thrombin time (PT), and longer activated partial thromboplastin time (APTT) (all P<C0.05). Multi-
variate logistic regression analysis revealed that SPO. (OR=0.790, P=0.018), number of rib frac-
tures (OR=1.612, P=0.035), ISS (OR=1.203, P=0.044), and APACHE [l scores (OR=
1.735, P=0.023) were independent influence factors for ARDS. The ARDS group also showed sig-
nificantly higher rates of mechanical ventilation, longer ventilation duration, longer ICU stay, longer
hospital stay, and higher incidence of ventilator -associated pneumonia (all P<C0.05). Conclusion:
Low SPO;, multiple rib fractures, and high ISS and APACHE 1[I scores are risk factors for ARDS in
ICU patients with severe multiple trauma, and are associated with prolonged mechanical ventilation,

ICU stay, and hospital stay. Early identification and intervention of high-risk factors can improve
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prognosis.
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JUE 2 R AR F B R S B R AS
st DAL i ) 3 A7 58U 2 A9 7 SR 7, e =1 Ak 4
iz B F At . ZhmaeRamsiiE, B X
S IR & e R 1S VAR S S I 5
e BE T S AR e I A Lk R 5 A
PRl AR B O H I U A o e 5 e K AR A Y O R E
T EE W39 5 (intensive care unit, ICU) .
S0P I 38 25 A I (acute respiratory distress syn-
drome, ARDS) J& Ho8 UL H DX B (1 IF A& i, LAl [ P
AR S RE il G P R AR A AL O R P I K b Sy R
fIE o A8 I AF R W I SRR HOR 5 AE I B RN
Witk 2, ARDS f3E T34 B T B BL7E ™ 5 4 45 18
B EEA T A0 JE ARDS ¥ K 52 4% 1) 9 B
AR R B O A5 Y AR SRV E I B e 2R L L
- A0 A R IR AR R fE R OF
FEXSPE T WX S Bl 2o B, AR B A5
BT #iE 22 K 2 M@ B B 1ICU Wik 9 £ & 05 IF &
ARDS 8 W E R P R |, il R P4 70 97 T
R B B 5 2 R R i s o A RS AR B

1 BBRE5HIE

1.1 FRZEITE R A o b a5y it i
B 2021 4F 1 H & 2024 48 6 H 4 2 K 2= [ 8 B B
ICU WA iy ™ E 2 K01 B FHAE IR XS . 9IA
br e . Q4 I =18 Ji % H A fE ICU B [8] =24 h;
@ ] 173 7™ & BE ¥ 43 (injury severity score, ISS) =16
53 s @ ARDS 2 Wi bk HEAT 6 2023 4F 4 B3k Oo8 & LA
HEN S HEBRBRE . D AE ICU B A <<24 h; @ BUH B
51497 5 A 5 O T B 5 i 52 47 5 D = LI IR % R fle

Severe Multiple Injuries; Acute Respiratory Distress

&Ko MRHE ARDS 2 Wi bR HERFWF 58X G2 40 S 241, H)
ARDS 4 #14E ARDS 4 .

1.2 BEWE ok BERE R IR S R
i A IR LR AR IC S DL T I H . OREZTE
Bh AR A MR B R B P (52 E
JEH v A B A ) MR S (e i s OB PR A
P BELZE M Jii 2 0 L B0 i A AR L R A )
QA ICU I A A AR AE < AT O 58 IR A3 38 i 4
/& 5K Fe Dk i U RS (SPOL) s @O A ICU 24 h
DAL S s A I < 0l A BT IR R ol A Ak B Il &R
H .C R4 (CRP) (FEFS R I (PCT) s D% ik /™
BV o 2P AR IR 508 P A BRI 43 1 (acute
physiology and chronic health status score I ,
APACHE Il ) (1SS #F p 4% 4 W #F & 2 37 70
(Glasgow coma score, GCS) ; ® ¥ 97 5 H K IE : Hl
BRI S RSN EI NI R == 5 O EL VN (0
PG R AR I I AILAE DG fifi 4% (ventilator-
associated pneumonia, VAP)"'; © 4% J5 #5 5 : 28 d 4>
PAE TR ICU A B i 8] A BE I 8] 25 o AS BT 52
AT A e R B T B e A B 2 5 ox b (HE 5
IIT-R-20250143)

1.3 Sit= o fH SPSS 27. 0 #1741t
AR A A B A B T OB DL B 4 A 22
(xs)Fom , 2 ) FL AR A 06 5 I OF 25 43 A1 19
it LA A A2 B0 (09 53 A2 8] B ) LM (Pos, Prs) J3R7R , 41 1]
o 3R AR 2 800 55 5 7HBOORER HI AR (A 43 1E)
[ (%) 1367, AL Ia] e 8 R o K 56 5% Fisher H
K o B B R R A3 BT P<<0. 05 178 R B9 A
JG Logistic 1015 43 M7 i 26 HAG B &R o IFH HAG R
K % 5 45 &) 48 #5 17 Spearman #1 5 % 43 #r . WU
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2.1 ARDSAHEI ARDSEHWMAREREKENE
TWERELRIEE L1084 H# , ARDS 41 64
%, 4 ARDS 20 44 f51] , V- ¥ 4E 8% (53. 331+ 13.49) %7,
B Pk 80 1] (74.07% ) , 451 43 AL il 3¢ 38 = ik 54 )
(50%) , 5 Ab BA % 41 61 (37. 96 % ), Bt 41 475 102 491
(94.44% ), 238405 6 1 (5. 56 % ) o T ISS P43 34
5y, AL APACHE 1 343 20 43, th A2 il i 5 47 8
HE, v AL b 8 A 1) 4 d, A ICU A B i i) 8 d,

#£1 ARDSZAIIE ARDS A EE G KA # L&

o ALAE BE I 1R) 26 d o HoH A I D R T 74 1) L A
BT 63 B A R A 42 491, BE B A8 405 41 5] G
564, ARDS 4 F1dE ARDS 2 (% M L, 4R %
PRSI AR BT RS B AAE ICU 7 2 SL R B AR IR |
W TR B (pHD) | 30 ik ifn — Ak 3% 23 (PaCO),) |
FLAR (Lac) i/ 50 (PLT) \CRP \PCT 4] 4k 1
M5 (FIB) (WLEF (CRE) (JR # A (BUN) \H & H
(ALB) 55 1y 22 &% ¥ & 4t it % & X (P>0.05) .
ARDS 2 %4 $8 B A% il 34 4 b 4 4%, 1B 5
ARDS A Eb 22 5 TG 27 8 S P 4L I R % R
T E LR R W R T 2,

(1 %) ;2453 M(Pys, Pys) ]

AR i 4k ARDS 41 (n=44) ARDS 41 (n=64) /3’2 P
W5 53.11+13.35 53.48+13.68 0.410 0.889
PE5 FE 29 (65.91) 51(79.69) 2.578 0.108

Ltk 15 (34.09) 13 (20.31)
TR SR kgem ™ 23.33(21.95,24.83) 23.44 (21.97,25.36) 0.500 0.941
AICU I LN 17 (38.64) 25 (39.06) 0.002 0.964

HIEAME 27 (61.36) 39 (60.94)
[ INES 6 (13.64) 6(9.38) 0.479 0.489
PRI 0(0.00) 2(3.12) 1.401 0.237
P2 1 L 2 i 5 1(2.27) 3(4.69) 0.426 0.514
IR 0(0.00) 1(1.56) 0.694 0.405
i A4 5 3(6.82) 2(3.12) 0.805 0.369
8 B JUE 5 0(0.00) 1(1.56) 0.694 0.405
JHE 5 5 1(2.27) 1(1.56) 0.072 0.788
Z A HLH 323 = 17 (38.64) 37 (57.81) 5.729 0.092

1w Ak A Y 22 (50.00) 19 (29.69)

HAt 5(11.36) 8 (12.50)
7 IIMERT Bl 15 41(93.18) 61 (95.30) 0.002 1.000

55 3(6.82) 3(4.70)
1L/ C 36.60 (36.50, 36.70) 36.55 (36.50, 36.80) —0.692 0.489
LR/ -min~! 82.00 (78.00,97.25) 99.00 (81.50,116.00) 2.788 0.004
W% /Y% - min ! 20.00 (18.00, 22.00) 20.00 (18.00,26.00) 1.115 0.265
W45 H /mmHg 124.50 (111.25,133.50) 112.00 (95.75,124.25) —3.000 0.005
&F K& /mmHg 75.50 (68.00,82.25) 68.00 (57.00,78.00) —3.059 0.001
SPO,/% 94 (92,96) 90 (73,95) —3.154 <20.001
i BB TR/ AR 5.00 (3.00,6.00) 11.00 (8.00,15.00) 6.033 <£0.001
Jifi 4 £ 40 (90.91) 63 (98.44) 3.347 0.067
it Jo% 11 (25.00) 45 (70.31) 21.444 <£0.001
J s P31 25 O A 18 (40.91) 48 (75.00) 23.159 <<0.001
GCS#5Y /4y 15.00 (9.75,15.00) 12.00 (10.00,15.00) —3.267 0.001
ISS P43/ 5% 29.00 (22.00,44.50) 36.00 (33.00,43.00) 5.650 <0.001
APACHE I ¥4 /4 17.00 (14.75,24.00) 20.00 (15.75,24.00) 3.292 <20.001

59 ARDS 1AL, ARDS 41 R 3% 0 A b ik
G5 15 BT 9K TR AR 40 i A (WBC) 8 i 2040 i
FEAL(HCT) B 6 Ak 58 4 B 1L % g s 18] (APTT)

FEK D- T RAKIK 3 5 GCS PE A (3 P<<
0.05) ; H ARDS 41 SPO, A Hb % {8 . #E 1ML i[5 1 [
(PT)RER ha a8l £ A7 A 05 R S &
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#2 ARDSAFIEARDSABRELREMELERILE [M(P,;,P;)]
75 i IE ARDS 41 (n=44) ARDS 41 (n=64) 1z P
pH 7.36 (7.32,7.40) 7.37(7.32,7.42) 0.797 0.574
PaCO./mmHg 39.65 (37.67,45.72) 42.10 (36.98,46.02) 0.150 0.797
A G 8%/ mmHg 188.36 (137.05,253.96) 151.15 (93.35,218.90) —1.560 0.085
Lac/mmol-L ! 2.30(1.58,3.52) 2.00 (1.20,3.52) 1.346 0.081
WBC/ X 10%L " 10.93 (8.31,14.48) 12.12(9.00,16.02) 1.985 0.047
HCT/% 28.40 (26.15,32.90) 30.00 (24.98,36.95) —2.808 0.005
Hb/g-L ™! 100.00 (83.00,124.00) 96.00 (86.00,107.00) —3.361 <0.001
PLT/X10%L"" 151.00 (110.00,194.50) 160.50 (109.75,200.25) —0.966 0.301
CRP/mgeL ! 14.54 (10.00,80.86) 24.04 (10.00,73.13) 1.477 0.140
PCT/ng-mL " 0.90 (0.12,3.03) 1.13(0.17,5.04) —0.685 0.493
PT/s 12.90 (12.00,14.30) 13.60 (12.10,15.20) 4.839 <£0.001
APTT/s 27.50 (23.85,30.40) 27.60 (23.90,33.55) 2.308 0.021
FIB/g-L ™! 2.40 (1.44,3.77) 2.20 (1.48,4.05) —1.833 0.067
D-Z {4k /mg.L7! 11.37 (8.61,17.78) 11.09 (5.96,19.73) 2.355 0.019
CRE/pmol-L " 78.10 (58.95,89.10) 66.80 (57.15,88.60) 1.773 0.076
BUN/mmol-L ! 7.20 (5.55,9.80) 6.30 (5.45,7.65) 1.789 0.074
ALB/gL"! 31.60 (27.50,33.80) 31.10 (24.90, 34.60) —0.477 0.660
I : PaCO-. kil A ALHR 2 JE s Lac. SLEE; WBC. 40350 HCT. 2040 M /R A7 Hb. M 2028 (1 PLT. /M4 CRP. C RS 2E 1 5
PCT. W85 Z 5 PT. B I A A 8] s APTT. 3 AR 43 5 10 3% I ) s FIB. 21 2 45 1 s s CRE. LT ; BUNL JRE A ALB. M
S A R L B ISS Ty (APACHE [13F7r  WHE AT, s IR SPO, I B T8kt £ (i ISS 1T

B AR = (39 P<<0.001), WL 1MFE2,
2.2 REARDSHBREZSH H—LZLZHE

4 B APACHE 11 34 & & 4 ARDS B9 7l 37 £ 16
ﬁ%‘% ’JLI%% 30

*3 ARDSASHEZEMOIFHH

fa b R &R A SE b P OR 95%CI
APACHE I #F43 /4> 0.551 0.243 5.137 0.023 1.735 1.077~2.794
GCS P4/ 4 0.653 0.389 2.822 0.093 1.922 0.897~4.118
ISS P43/ 4% 0.185 0.092 4.064 0.044 1.203 1.005~1.439
Wy R/ AR 0.478 0.227 4.421 0.035 1.612 1.033~2.516
LH/R min ! —0.069 0.041 2.813 0.094 0.933 0.861~1.012
SPO,/% —0.235 0.100 5.559 0.018 0.790 0.650~0.961
Y45 FE /mmHg 0.036 0.051 0.504 0.478 1.037 0.938~1.147
#F 9K & /mmHg 0.022 0.100 0.046 0.829 1.022 0.840~1.243
PT/s 1.163 0.686 2.874 0.090 3.200 0.834~12.279
APTT/s 0.174 0.146 1.416 0.234 1.190 0.893~1.586
Hb/g:l. ! 0.081 0.183 0.196 0.658 1.085 0.757~1.553
HCT/% 0.016 0.609 0.001 0.980 1.016 0.308~3.348

1 : SPO.. I AR AT s PT. 3 i i S5 ) s APTT. 3 £k 38 40468 1 3G W 1sf ) s Hb. 20 8R (s HOT. 2040 iR L

2.3 MABERKBESH  ARDS 4 G4 HLAK
WA ] TCU A2 B B[] 88 44 A B 15f ] B dd e 4
HA G 22 5% (P<<0.001) , ARDS 4 ML # i < 5
SR 4 0 (90.62% ws 70.45% ) , K E VAP # %
(31.25% ws 13.64%),28 d 4= [H LT B &34,
B4 it X (P<<0.05) , ARDS #H ig &% F A&
B Z BER LG E L (P>0.05), WLFE
4,

224 ARDSEMEXZEMEHHE XM LM
APACHE I ¥£43 1SS ¥F43 K M 88 P 80 5 P
AW ICU A B B ] 34 52 5 3 OE A OC (3
P<20.05) . SPO,5 HLAE I [A] A1 TCU A2 B 6 1]
BB E M (H P<<0.05) o 78 A B i 18] 5 1
ISS T4 ALy B B Pr 4o 5 2 5 1 A 2C (P<<0. 05)
M APACHE Il $£4> #1 SPO. 5 Z T B & 58 i1 27 X bt
(P>0.05), W#5.
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#*4 ARDSZHFIEARDS HEEIRKF S [B1(% ) s M(P,s, Pys)]
21 51 Bk HLBGES MLBGEARE /D R A VAP ICU {3 B s8] /d LB /A 28 d & BHBET:
ARDS %4 64 58(90.62)  6.00(2.00,10.00) 20(31.25) 20(31.25) 9.00(6.00,15.00) 34.00(20.00,47.00) 12(18.75)
JEARDS 4 44 31(70.45)  2.00(0.00,5.00) 7(15.91) 6(13.64) 3.50(2.00,10.00) 15.00(8.75,30.25) 4(9.09)
Z/;(2 — 30.682 6.119 1.841 3.278 6.371 3.784 3.604
P — 0.007 <20.001 0.070 0.035 <20.001 <20.001 0.003
#5 ARDSERERSTEMMBXMEDHT (7] g i P 251 55 M SRR e R ) o xS &K 3t
fEWEE UGBS ICUfEBER ] R bR ) VR, W R e BR T i A A S T RE o ARDS

APACHE [l 143 0.520(<C0.001) 0.543(<C0.001)  0.114(0.291)

1SS P4 0.720(<20.001) 0.764(<C0.001) 0.362(0.001)
EEREEiR 0.451(<20.001) 0.466(<20.001) 0.300(0.002)
SPO, —0.284(0.003) —0.225(0.019) —0.068(0.484)

3 itig

P E A R ARDS [ &0 R 0 ik 40% DL I,
G FEHRAE 50 % LA b, TCU A 05 5 3 288 0 32 2
Wz —1 2% 05 B E % G I a4 K & i AR
TR A Z RN R R ARDS ., ARHESE
ARDS %A R 1K 59. 26 % , i T Z Wi WF 58 K-, 7T g
5 A 58 v R R R 1 B (P AL ISS 3T 4y 34
55, W2 APACHE I 3% 43 20 43 ) A 5%, 75 7T fE /&
ARDS £ B XK T ARDS (2 Wi i [l . A%
WE5E WoR K SPO, i i e 2 5 ISS W41 .
# APACHE 1T #4304 ICU £ & 4 i 4% 9 & ARDS
(0 ik ST e B TR 3, 3k 5 22 A F 9 AR — 30

SPO, J2 [z M HLAAR S04 R 1 B TS B8 s o
AHFFE ARDS 4 58 H A ICU B SPO, i % ik T 3k
ARDS 4, HZHM 7 i &R o K SPO 4R
BE AR W) IR A A BE S, R R IR T 0 i
P A/ I AR TS R AR T R A B
X A ] A 22 R R o RS Y R A I Y R S I AE
A% B BIVAT Jonn ) il 25 20 49 0 R AN N Rz 4 4, AR
ARDS i % A & B . B s B OoR , A ICU B
SPO,<C90% By H & , ARDS & A= KUK 54 i 3. 2 1%
(95%CI: 2.1~4.9) o IRA WF 5T N Ky, SPO, £ &L
<92% # it 1 h & ARDS i J& iy i & 5 5, |
I, R s3SI SPO, , RN 5 A B, S BB P
W0 S PR AL R) 2 o Al B T, U IR 2 R R
HE T GEMNNG ) | 2™ R0 05 bR . AR5
Wi Bl AT 8 AR, &5 AR SE ) B B A B R
ARDS Wl fE s N & . 2 R MEM B B9 AL E
530 1t S I, 4 ot A AU B DR O R o I
ig 2 MR R E MR R BOE IR A 5 B
I/, b = o i S g XU (A F 98 ARDS 4

[ %2 e AR T A

ISS V43 J& VAl 3% R 400 00 7™ F R B 199 4 A o o
AW 5% B x ARDS 20 1SS 1743 1 % &5 T3 ARDS
4, AT fE B R E . Z RIS A R R B
R R, PR e A 2, KU R, 1SS A
143, ARDS XU B 38 fm 5%, i GCS & 5 fm 143,
ARDS KB B A 1156, 48 0 02 X F 4l M 01 4,
[SS>>25 43 1) T B A1 4 1 s 53 13 A8 3, 3k 12 i I il
J 4 15 45 2 384 i ARDS B9 XU ), ™ A 2R
145 7T ok & 4 B RAE N 25 A AE (SIRS) , BEK
i JIE A BT (W TNF-o IL-6  TL-8 25 ) R4 45 40 2 43
T H X (DAMPs) | 3 26 P 11 F 7 fili 1 48" 9 5z il
Jili 36 1 R, 5 3 AN 0 A B T I IEL K i i B R
JE R, B ARDS £t i 80 55 3 gk A1 5 ISS ¥
WHEBEEZ THEZ HEENE RGN,
— 50 FE 21 2 i R R Gl o P T R S . AR SE AR-
DS 41 % GCS WA B AR A2 7 XU [ 3R, Al g
R R AR WF 5X HE BR TOE BE S MW B R E
APACHE [ ¥F 4 & PEAS ICU F 3 9% 1 f& 3 F2 B A
T FE T KU 9 T H . APACHE 1 3 4 1
L, TS B R L PR TR Y . AR
ARDS 2l .0 F R i K GCS 3¥F 4 A1 %, 77 15
BT A AR B E AL DL ROV TR G A E DI RE R AT X AR
Btk ARDS K40 EZAF N . ARBFSE LK B 5
B APACHE 11 %43 \ISS 343 K B £ (1 il 15 3 4%
A BE IR 59 SPO.5 K 5 AL AR 8 A< E] A
ICU 1 B i 8] 26, 2 B A 493 14 8 44 7™ o 2 O
Bl R T VR SRR R RN R
M APACHE I $¥43 F1 SPO, 5 s AT B i 1] JC ¢ | 3%
T2 A S L A A K L R B AR Y 7 R
X2 ] B TCU 39 [1) 1T RE A5 21 A8 43 il e, X A
[FANNEFA NS

ARDS 4 AL L 5] AL A I ] 14 12 %
B T AE ARDS 4, X 5 ARDS (1 A it (% & 0 1) 52
Uy ) R A, AR R A T A I ML A S i g8 XU .
ARDS 4 i35 119 ICU A= B B ] A8, A B s (1] 347 B
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AR, FFFE BN, G105 ARDS £k 4 45 41 &
H HUWGE SR ] SE K 2. 3 6%, ICU A B i 0] fa 3% 4iE
K, H5ISSIF4rIEA &, VAP k4R E 1k 38. 7%,
5ARMFRIEAR— . A5 ARDS 41 % £ VAP &
el 31.25% . WA WFFE A I 0 AL AR H A
B 1d, VAP X EFH12% , VAP 40 ICU B [a] i
FEK , XAR AT AE 5 ARDS % 75 5 K ju) iy
PUBGE i A R RABRIEZ LA
B A gE S BEIN A ¢ . VAP B R s 134
7 B ME B AN e e . KB IR TCU 55 B N 4034
By7 i, MR E B REE TEZ ICU Mk
i (A0S A8 R DG R Y | VR R K I A AR AR PR ILTE
RPN a8

[ AMIF 72 B R BN ARDS 405 5 B SBT3
R 16%~24% , HERE B H BT 50%0 . AE Y B
GCSAIK . ISS i & ARDSAET- Y fE i I £, i 5E
T2 55 IR AL E L 2 A TR B AR 25 A AE
(MODS) XU 38 i DL B we LA Fas il 1 Jak e 55 2% %
YIA ¢ . BN B ™ 5 A5 )5 ARDS BB 17 %
30%~50%% 2 AR HF 5T ARDS 41 28 d & [N T %
18.75% , Hvh 6 & M FH s IR T B e s T AR T
ZHTHRE TR S R S R T A G, ARG
78 ARDS 4] B 4% AfE ICU F 4 60. 94 % , Bt 18 14
AR RES G, BE L ALINEE /A, &
R AR AR Z RS2 T X T AE AR
TEARTRE AFTEWTE R A fE I 3, U ICU, 45
T W I R T s U 2 T R SRR Y LAl - 2 2R
5 £ XK SPO, R, U Ab 215 SR 40 D A
@/ (IWARW I T =S R W K N1 A | K= 850
PE 25 W 4 R0 A e b BRI R . £
S Ve D R P R 0 B A R SR R 2 4
TR, 3 il O T R N R HE R T W T I T i T
i il 0 S e, L o B 2 IR R [, 2 2= R
VB AR KRR E ERRAR TR AE R

25 LRTR  ICU J™ 8 2 K 05 83 JF & ARDS &
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