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[Abstract] Objective To construct and verify the occurrence model of acute respiratory distress syndrome
(ARDS) using lung injury prediction score (LIPS) combined with acute physiology and chronic health evaluation II
(APACHE 1) score and oxygenation index (PaO,/Fi0,). Methods Using a prospective cohort study method,
244 patients with complete medical records who were admitted to the intensive care unit (ICU) of Peking University Third
Hospital from December 2020 to July 2022 were selected as research objects according to the inclusion and exclusion
criteria. They were divided into training set (173 cases) and validation set (71 cases). Patients' gender, age, body mass
index (BMI), various causes (shock, sepsis, craniocerebral injury, pulmonary contusion, multiple trauma, aspiration,

pneumonia, acute abdomen, hypoproteinemia, acidosis, major surgery, etc.), underlying diseases (diabetes, malignant
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tumor, cerebrovascular disease, liver disease, kidney disease) and laboratory test indicators were collected. According to
the above data, the LIPS score, APACHE I score, sequential organ failure assessment (SOFA) and Pa0,/Fi0,, etc within
24 hours after admission to the ICU were calculated. Univariate analysis was used to screen the influencing factors for the
occurrence of ARDS, and the factors with P < 0.2 were included in the multivariate Logistic regression analysis to screen
out the independent predictive factors for the occurrence of ARDS. According to the results of multivariate Logistic
regression analysis, the risk score of patients with ARDS was obtained to construct the risk prediction model of ARDS, the
receiver operator characteristic curve (ROC curve) was drawn, and the area under the ROC curve (AUC) was calculated.
The established ARDS prediction model was externally validated, and ROC curves were drawn to evaluate the predictive
accuracy of the prediction model for the occurrence of ARDS in critically ill patients, and the AUC of the validation
set was calculated to analyze the predictive performance of each risk factor on the occurrence of ARDS. Results
A total of 173 patients were enrolled in the training set, including 121 patients without ARDS and 52 patients with ARDS;
77 cases of acute abdomen, 64 cases of sepsis, 60 cases of shock, 51 cases of acidosis, 40 cases of hypoproteinemia,
37 cases of diabetes, 34 cases of craniocerebral injury, 34 cases of abnormal liver function, 28 cases of multiple trauma,
23 cases of malignant tumor, 23 cases of spinal orthopedic surgery, 17 cases of obesity, 12 cases of pneumonia, 11 cases
of pulmonary contusion, and 7 cases of chronic kidney disease, chemotherapy in 6 cases, and aspiration in 2 cases. The
rates of shock, sepsis, acute abdomen, acidosis, abnormal liver function, lung contusion, pneumonia and aspiration,
gender, age, LIPS score, APACHE 1[I score, and SOFA score in the ARDS group were significantly higher than those
in the non-ARDS group (all P < 0.05), moreover, Pa0,/Fi0, ratio was significantly lower than that of non-ARDS group
(P < 0.01). Multivariate Logistic regression analysis showed that LIPS score, APACHE 1l score, and Pa0O,/FiO, ratio
were independent risk factors for ARDS in ICU patients with high risk factors for ARDS, and the odds ratio (OR) was
1.768 [95% confidence interval (95%CI) was 1.380-2.266], 1.242 (95%CI was 1.089-1.417), 0.985 (95%CI was
0.978-0.991), all P < 0.05. ROC curve analysis showed that the AUC of the ARDS prediction model training set was 0.920,
the sensitivity was 86.5%, and the specificity was 86.8%; the AUC of the verification set was 0.896, the sensitivity was
96.8%, and the specificity was 76.6%. Conclusion LIPS score, APACHE Il score and PaO,/FiO, are independent
risk factors for the occurrence of ARDS in ICU patients with high risk factors for ARDS. The ARDS risk prediction model
established based on these three indicators has a good predictive ability for the occurrence of ARDS in critically ill
patients, wihich needs to be verified by multicenter cohort studies.
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Pa0,/Fi0, 0.837 75.0 777 212.000 0.921 100.0 2.1
PRIy 0.920 86.5 86.8 -0.278 0.896 95.8 76.6
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SR fa BRI YT H R B K, ARDS &
H B IREAERAT TR [, {E AR A D SE R AT i A
40.0% , B A5 ARDS ™ 5 B A3 s '
SRR MEDUAGE S BRI YT L U 3R 45 7
FEAR ARDS JRFEF 7 HIA — &SR  (HRCR AR, i
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X & A ARDS BTN H

Pa0,/Fi0, #{ I\ K /12 Wi ARDS ) H 245 45 2
— L MEPR R SRR A LI T R K ARDS 3

32 L 52 (200 mmHg < Pa0,/Fi0, <300 mmHg).
H1 (100 mmHg < Pa0,/Fi0,<200 mmHg) F & J&
(Pa0,/Fi0,<100 mmHg). Douville 25 % #, A
J& B 55 B PaO,/FiO, 5 fili 3 I & i KU a1 AR 56
( 100 mmHg 119 ¥ % {f; # H (adjusted odds ratio,
AOR) =0.495, 95%CI j 0.331 ~0.740, P=0.001 ),
i H ARG AR A PaO,/FiO, 5 i & A A 48 5
MG, ARHFREIELE T PaO,/FiO, Y AUC HHE
IKF) 0.921, = T AR B HH AR (AUC=0.837),
HFR T AR B Z) i H At Z2 Bl PR 3R anpR o | i
P R B . TR T T RE B A A TR, 33
HARR R (2.19%), B PaO,/FiO, [ AUC B
PET AR AT AN e 50 FH T 3000 ARDS, 75 5 HoAth
K ARDS F = FE R 2 25 At ok A HAT TR {8

SOFA WA Je—Fh T Z N T 202 . WEF 4hE)
FICU A3t =R, T ITAN 2 28 B e vl SR 1R 1 A
HiJ , REfGTh 25 T Mens B DhBe g A8 4k 202" ] st
L] SOFA V03 5 MR RERY & A S ™ AR
EHME 2, ZIHTT R W], SOFA $F43 5 ARDS £
H G HHC, ADRS [ 194U Rl 45 SOFA P43
s b n 724 (i TERESE F B SOFA 43
X ARDS [ % A=A U M (8. 7E AW, SOFA
PR B S I AHZ A ER Logistic [71H 43 M7 i 7R H:
XF ARDS A9 & A= T T AN {8, JRL PR AT g J& SOFA
S RGNER LG TVEE 28 B R R P43, M A
S T I, AR R T L, e A TR
ARDS &4 BT A

IG5 e Qe U0 s e A TR T T K
Y TR, U Watkins 45 32 14277 APACHE 11 1F
SITENIZA R RS ARDS & A TRB AL T
B 45 £ B 2 B B, (H L AUC R 0.79,
Tk eI i 5 AT 2520 3 B A Fe B e
BEAE L AMERI 3 AR ZR L 1 ARDS FR AR 7Y
XF T B be i R & A ARDS ELA B 1 1300 4y
B, AUC fBIAE] 0.92, (HIXAMBIA AR 1 F
s DAL A FB A R AT 0N, A7 7E — 2 SR B, X TR A
ARDS 8 AR, ATHER Bl = A 3006 2 A i
i TE. %46, T ARDS 5 M 0] 2, BF i &
ARDS PR RUFR 20 (5 HEAS [R], DL Ik 57 A 3300 A5
BRI ol BEAS —FF, TSR A —FF . ASBIFFE7E
LIPS ¥ 53 il R I Z2 I &R Logistic 8115 73 4 45
W IR, A ICU W) LIPS ¥4 . APACHE 11 3453 .
Pa0,/Fi0, &5 Wi 4 & 42 ARDS (Rt <7 XU [ %



* 1054 -

TR fE E A 2022 4F 10 J 45 34 4555 10 ] Chin Crit Care Med, October 2022, Vol.34, No.10

LIPS ¥F-43 A1 APACHE II ¥4 8 55 | PaO,/Fi0, # Ik
)R R AR ARDS B AU B o PRI, AS B o i
T3 AU PR 2R AT 258, YINZR4E AUC 2R 0.920,
5N 86.8%, R R 86.5% ; W uE4E AUC H
0.896, F5 5K 76.6% , UK N 95.8% . HA5RA
T LIPS PE4r Bt 5 ARDS & A BURSCHR: , PH AT
YT RSN ARDS 114 & AF ELA U 50 4y
o R R AR FZ A R A T B B, 1]
AR R IZ AR TN AT 2R < 209% I ] BEAELE—E
i ARDS &A= 204 KUBS: , 24 5000 AR K 20% ~ 55%
Rl BEA7EAE— B MM ARDS & A R AR 5 B jE4E
AR IR 4R B 7R 2B R T A 22 50% ~ 70% B4k
1T ARDS &A= R B e, FLAIE DL R A ZEA 727 XL
o X ATRE S HEA NS 2 S B AR E U )
ERA O, Ja SR rh i 2P R AR =

2 |, LIPS ¥4y . APACHE I 343 . PaO,/FiO,
S5 ICU o 2 AT ARDS &5 KU N % 3% kA
ARDS A2 ST fG [ 2 5 LIPS 343 . APACHE 1T 3
73 Pa0,/Fi0, BEEAIXT ICU v BAA ARDS 1 JXUK:
) &R ARDS A3 S0 . iR B R 0 | 7
i BN MER TN B ARDS 3 KUK R 1 1CU
BE K ARDS WA, A FF B3 A D1 B pEAh
BERRIEAAL, T AR, M R TR .
FAMGE R O R A —E
SRR, DU W] LAFF e 2 oty | KAEAS 1 I R 46
(DN e S s
FIZERZE A 7 R R 25 rho
SE Tk

(1) sk, Bt , 538, 45 . S RMTE ARDS i/ AL
ST ()], ARG IR 2REE S |, 2017, 29 (7): 651-655. DOL:
10.3760/cma.j.issn.2095-4352.2017.07.017.

[2] Huppert LA, Matthay MA, Ware LB. Pathogenesis of acute
respiratory distress syndrome [J]. Semin Respir Crit Care Med,
2019, 40 (1): 31-39. DOI: 10.1055/s—0039-1683996.

[ 3] Banavasi H, Nguyen P, Osman H, et al. Management of ARDS —
what works and what does not [J]. Am J Med Sei, 2021, 362 (1): 13—
23. DOI: 10.1016/j.amjms.2020.12.019.

[4] Erlich JM, Talmor DS, Cartin—Ceba R, et al. Prehospitalization
antiplatelet therapy is associated with a reduced incidence of acute
lung injury: a population—based cohort study [J]. Chest, 2011,
139 (2): 289-295. DOI: 10.1378/chest.10-0891.

[5] O'Neal HR Jr, Koyama T, Koehler EA, et al. Prehospital statin
and aspirin use and the prevalence of severe sepsis and acute lung
injury/acute respiratory distress syndrome [J]. Crit Care Med, 2011,
39 (6): 1343-1350. DOI: 10.1097/CCM.0b013e3182120992.

[6] Meyer NJ, Luciano G, Calfee CS. Acute respiratory distress
syndrome [J]. Lancet, 2021, 398 (10300): 622-637. DOI: 10.1016/
S0140-6736(21)00439-6.

[7] Gong MN, Thompson BT. Acute respiratory distress syndrome:
shifting the emphasis from treatment to prevention [J].
Curr Opin Crit Care, 2016, 22 (1): 21-37. DOI: 10.1097/MCC.
0000000000000275.

[8] Wu ZS, Liu Y, Xu JY, et al. A ventilator-associated pneumonia
prediction model in patients with acute respiratory distress
syndrome [J]. Clin Infect Dis, 2020, 71 (Suppl 4): S400-S408. DOI:
10.1093/cid/ciaal518.

[9] ARDS Definition Task Force, Ranieri VM, Rubenfeld GD, et al.
Acute respiratory distress syndrome: the Berlin Definition [J].
JAMA, 2012, 307 (23): 2526-2533. DOI: 10.1001/jama.2012.5669.

[ 10 ] Matthay MA, Arabi YM, Siegel ER, et al. Phenotypes and
personalized medicine in the acute respiratory distress syndrome [J].
Intensive Care Med, 2020, 46 (12): 2136-2152. DOIL: 10.1007/
s00134-020-06296-9.

[ 11 ] Bellani G, Laffey JG, Pham T, et al. Epidemiology, patterns of care,
and mortality for patients with acute respiratory distress syndrome
in intensive care units in 50 countries [J]. JAMA, 2016, 315 (8):
788-800. DOI: 10.1001/jama.2016.0291.

[12] Soto GJ, Kor DJ, Park PK, et al. Lung injury prediction score
in_hospitalized patients at risk of acute respiratory distress
syndrome [J]. Crit Care Med, 2016, 44 (12): 2182-2191. DOI:
10.1097/CCM.0000000000002001.

[13 ] Zhou T, Zheng N, Li X, et al Prognostic value of neutrophil—
lymphoeyte count ratio (NLCR) among adult ICU patients in
comparison to APACHE I score and conventional inflammatory
markers: a multi center retrospective cohort study [J]. BMC Emerg
Med, 2021, 21 (1): 24. DOI: 10.1186/s12873-021-00418-2.

[ 14 ] Salluh JI, Soares M. ICU severity of illness scores: APACHE, SAPS
and MPM [J]. Curr Opin Crit Care, 2014, 20 (5): 557-565. DOI:
10.1097/MC.C.0000000000000135.

[15] Cardoso LG, Chiavone PA. The APACHE Il measured on
patients' discharge from the intensive care unit in the prediction of
mortality [J]. Rev Lat Am Enfermagem, 2013, 21 (3): 811-819.
DOI: 10.1590/50104-11692013000300022.

[16] XuZ WuGM,Li Q, etal. Predictive value of combined LIPS and ANG—
2 level in critically ill patients with ARDS risk factors [J]. Mediators
Inflamm, 2018, 2018: 1739615. DOL: 10.1155/2018/1739615.

(17 ) R% , JEE , ERH0 . HLARE TG00 4 0F NP E A 25 4
fIE AR BENFET Y BN ()], HAEfE TR SRR S, 2022,
34 (3): 260-264. DOI: 10.3760/cma.j.cn121430-20211117-01741.

(18] M, A0, 35 %5 . miR-122 645 APACHE T1T/0xf
ARDS (B FH TS I PEA A 1)), AR fE T S B2, 2019,
31 (6): 694-698. DOI: 10.3760/cma.j.issn.2095-4352.2019.06.007.

[119] Douville NJ, Jewell ES, Duggal N, et al. Association of intraoperative
ventilator management with postoperative oxygenation, pulmonary
complications, and mortality [J]. Anesth Analg, 2020, 130 (1): 165-
175. DOL: 10.1213/ANE.0000000000004191.

[20] Zhang LQ, Qiu CY, Yang L, et al. GPR18 expression on PMNs as
biomarker for outcome in patient with sepsis [J]. Life Sci, 2019, 217:
49-56. DOI: 10.1016/).1£s.2018.11.061.

[21] 557 . 7 S as B sV or W ALl 8 ARDS H5 U B
FEUE 0], hAefE B Ak BE 2 | 2021, 33 (9): 1057-1062. DOL:
10.3760/cma.j.cn121430-20210115-00076.

[22] Liu CB, Suo SZ, Luo LY, et al. SOFA score in relation to sepsis:
clinical implications in diagnosis, treatment, and prognostic
assessment [J]. Comput Math Methods Med, 2022, 2022: 7870434.
DOI: 10.1155/2022/7870434.

[23] HuJ, Liu L, Zeng XH, et al. Prognostic value of angiopoietin—like
4 in patients with acute respiratory distress syndrome [J]. Shock,
2021, 56 (3): 403—411. DOI: 10.1097/SHK.0000000000001734.

[24] Tang R, Wang HH, Peng JN, et al. A trauma-related survival
predictive model of acute respiratory distress syndrome [J]. J Clin
Lab Anal, 2021, 35 (11): €24006. DOI: 10.1002/jcla.24006.

[25] Watkins TR, Nathens AB, Cooke CR, et al. Acute respiratory
distress syndrome after trauma: development and validation of a
predictive model [J]. Crit Care Med, 2012, 40 (8): 2295-2303. DOI:
10.1097/CCM.0b013e3182544f6a.

[26 ] (LM BRAETE B AR . BBt R R R AR A 4
TR R (e~ B B0 (53 AT (D). HhARpeiZeas . 2021,
37 (4): 333-339. DOL: 10.3760/cma.j.cn501120-20200301-00109.

(Hickis H 49 2022-09-30)



