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WE. a6 A T4 F %% £ 5354 (systemic immune inflammation index, SIT) #R 3 % % & M of R 2 18 42 A4
(acute respiratory distress syndrome, ARDS) & H/ER A TR AR E X, FE LS TRMER, F& &L A
XFFLER 2022 4 12 A 52023 5 9 f 454 ARDS 4 Wi #r 69 219 4] B % 69 Sk 45 30169 2o 45 REALAH 4 D 4
20.( 165 1)) An B iR L0 (54 #)) . R A %X H TAE4F4E (receiver operating characteristic, ROC) #1 &% 5T SII % ARDS
BAERSL T R GTMNL, #) A % B Logistic )2 54745 1 69 3% 5 & B 4 44 70 ARDS & F £t &
#5) % B, i@ id ROC W & F @ A% (area under curve, AUC) A% /& W £ & K ¥ & £ #7 (decision curve analysis,

DCA) #4557 & B e TRM 25k, 4% A T o MR 5 3k & 4a 8 69 FU A ( platelet-to-lymphocyte ratio, PLR) |34
4m it 5 3k & 41 AL 44 YA ( monocyte-to-lymphocyte ratio, MLR) .C B & & 5 & %& & %9 tL{A ( C-reactive protein-to-
albumin ratio, CAR) \fLER Bt 2.8 55 & %& & 49 'L A4 (lactate dehydrogenase-to-albumin ratio, LAR) % H 447 & X s
F54%,SIL W& T &@ARRE K (AUC=0.79) , A R WT{A A 3 096.60%x 10°/L, E Z HE Ao 45 F 5 5 A 73.70% #=
76.40% ; % B % Logistic & )2 547 £ H., SI1, ¥ . C K& % & ( C-reactive protein , CRP) 1%/ AT Ik & 9% A= 1% 1 B
JiE s % A % v ARDS & HAER 50 T F 69 1 5 A B & (P 39<0.05) . 7] & B AR )l 4h A B 3E 28 49 AUC 4 31
# 0.876.0.848 , & e wh &8 DCA 5% Z AR G R TRM AR BT, &4k AR F SIKF5 ARDS & FE% 5L
TR pmAR & R TSI M 2 450 B T F- TR ARDS & & 942 1e st 5, B S &0 R o JE E A & ke

KB B PR BB EAIE A o E KRG KB ER R T R T AR
hE 425 R563.9 XHEFRERG A

Construction and evaluation of an online clinical risk model for predicting
in-hospital mortality in patients with ARDS based on SII

SUN Lina, BAI Hongyan, NIU Zongge, ZHANG Fushuai, QU Yiqing
( Department of Pulmonary and Critical Care Medicine, Qilu Hospital of Shandong University ,
Jinan 250012, Shandong, China)

Abstract; Objective To explore the risk factors of in-hospital mortality in patients with acute respiratory distress syn-
drome ( ARDS) based on systemic immune inflammation index ( SIT), and to develop a prognostic prediction model.
Methods The data of 219 patients who met the diagnostic criteria of ARDS in Qilu Hospital of Shandong University
from December 2022 to September 2023 were collected and randomly divided into a training group (n=165) and a veri-
fication group (n=54) in a ratio of 3:1. The receiver operating characteristic (ROC) curve was used to explore the
predictive value of SII for in-hospital mortality in patients with ARDS. A nomogram model predicting the risk of in-hos-
pital death in patients with ARDS using independent risk factors derived from multifactorial Logistic regression analysis

was constructed. The prediction efficiency of the nomogram was evaluated by ROC area under the curve (AUC), cali-
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bration curve and decision curve analysis (DCA). Results Compared with novel inflammatory indexes such as plate-
let-to-lymphocyte ratio ( PLR), monocyte-to-lymphocyte ratio ( MLR), C-reactive protein-to-albumin ratio ( CAR)
and lactate dehydrogenase-to-albumin ratio (LAR) , the AUC of SII was the most prominent ( AUC=0.79). When the
optimal cutoff value was 3 096.60x10°/L, the sensitivity and specificity of SII in predicting in-hospital mortality in pa-
tients with ARDS were 73.70% and 76.40% , respectively. Multivariate Logistic regression analysis showed that SII,
age, CRP, chronic liver disease and chronic kidney disease were independent risk factors for in-hospital mortality in pa-
tients with ARDS (all P<0.05). The AUC of the nomogram model in the training group and the verification group were
0.876 and 0.848, respectively. The calibration curve and DCA confirmed that the model exhibited a satisfactory degree
of clinical predictive efficacy. Conclusion The high levels of SII on admission are associated with increased risk of in-
hospital death in patients with ARDS. The online nomogram constructed based on SII can early predict the in-hospital
mortality of patients with ARDS, with high differentiation, accuracy and clinical practicability.

Key words: Acute respiratory distress syndrome; Systemic immune inflammation index; Nomogram; In-hospital

mortality ; Prediction model

SVENENG 38 £ A 1iF (acute respiratory distress
syndrome, ARDS) & — Pt p #5 Fft Jili 3 451 3 ( 4n il
R R 87K ) BARGER T (AnMEEAE | 2 E T
TR 28 B0 55 ) 1 Y St TR P | A e it 45
i , LAt [ PEAR EULRE S R AE L X 50 M E K
%) 459 5 BEORE W5 979 57 (intensive care unit, ICU)
AT B RTIEPEAE ST K B, RIS A7AE H 38 25 5, ARDS
AT A BRI Bl oA S Y 8 S LA (), AR e TR
A3 40% ) 7 L e bR B R R B A U ¢ K
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PR T LA ) BT RS AE A BT 1 B TICEE ARDS
(R R FNZES Jey rh R A AR, S8 RE At L Y A Pl
DS e Ay i 28 AU R BRI [R] AT HE At B
R BRI RN, RN ER S AR A
{8 (lactate dehydrogenase-to-albumin ratio, LAR )"
PR AL 55 0k EL A M 7Y LA ( monocyte-to-lympho-
cyte ratio, MLR) 7' IfiL /)N M 55 bk 5 40 Jfd A9 1 {E
( platelet-to-lymphocyte ratio, PLR) " £ 4fi fifd /> #i
5% (red blood cell distribution width, RDW) """ 4
RIEFER AT T ARDS Fil J5 (1) F Br, 4> B e g %8
SiE 48 %X ( systemic immune inflammation index, SII)
SR AR A 32 I I — PP B R AE bR . 1K —F8h5
SRR T MR A L it N A AR L 4 R A AR
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SrfopiE Y HAFRE =18 %, 1ICU fEBeRta =24 h,
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e S g e /N WA VI N 1 A0 7 ¢
(x10°/L) xH ¥R 4 i £ (< 10°/L ) /iR L 40 T
Br(x10°/L) .,
1.2.2 W5k

R 155 8%, 4% 3 104 EL AR iF 5% 0 52 Bl
BT A ZR2H (165 1) FIBIEL (54 #) , R
ROC (£ T f (area under the curve, AUC) P4y
RAEFEBR WM, LA & 1 LR 95% 1l 5 X 1]
P LA 24 B 5 R0k U4 RE HE AR W FE T3 1Y
AEFREI A T8, I 53092 130 1 T 6 12 2% 1) AUk
K5 PE, ROC 26T 1 A2 Eb 2k ] Delong
DIARWT(E Ry 5t B B A AN HE 234 i ST 41 AIG SII
4 , 227 Kaplan-Meier A= 47 1 Z& &, 15 H (6 51 W%
H log-rank X 5UFRAGH: . ARDS & HEBEILT KA
fa s & PEAl SR H 5L 2 [ &R Logistic [ 4317,
G 2 R 3 i 245 L A R 4 rms | pROC
Hmisc .car and rmda 45 F2 7 6L @ 4% - 2 i 51 2k 1A,
3 MAEVNZR 20 A S UE 4 ok AUC AR HE T 26 ok
WRIMZ M1 (decision curve analysis, DCA) X 51| 2k
WIS AR R4 T P BE A PEANY
1.3 Fit=FEaE

i1t 53 HrfE SPSS 25.0 fil R 4.2.3 7, it

RO FEIESSM, R x5 £, A Z
6] L 5ok A ST BE AR ¢ K 36 @ R AT A IE B0 A,
N M( Py, Poy) Fon, P4 Z (0] bR | Mann-
Whitney U K50, THEUFRER FHAEL (%) s, 9
HZ M BRI -R kg, P<0.05 h 253441t

2 & R

21 —mERSH

LA 219 ] ARDS B3, GFEAEIR 4L 124 4
eTo41 95 i, Hod, 5B 156 11 (71.23%) , % 63 i
(28.77%) , Wi+t ARDS (5 H 75.30% , COVID-19
it g e g0 R b o e e K (53.50%) o 5 A7 T 2H A1
Lo SET- AR AR TR, 25 18 MR g | 18
PR WEBE M 1 579005 BRI, A Be i — e AE
T2 NI I N O W Y 77 I = 1 = W U 1 4
Pa0,/FiO, 22 (P ¥]<0.05) , W3 1, #H AR IE TS
Fr SII . PLR \MLR }2 LAR TEAF 1% 20 FIFE T 4H 2 [1]
2% A i 3 L (P<0.05) , Hrf SIT PLR \LAR
TEFET- 4L iP5 o TAA TG 41, 1 MLR 7ESET- 41
BAIRACTAEEL, Wk 2,

R AFIRH ST B GO Y

Table 1 Baseline data of the survival group and the death group

S8 MUK (n=219) YL (n=124) FET -4 (n=95) X/F/Z P
T % 69.00(58.00, 77.00) 66.00 (51.50, 74.00) 73.00 (65.00, 79.00)  4.05 <0.001
A/ n( %) 0.49 0.483

3 156(71.23) 86(69.35) 70(73.68)

“ 63(28.77) 38(30.65) 25(26.32)
LR/ (R/min) 94.00( 80.00, 108.00) 95.00(77.25, 106.75) 92.00(80.00, 110.00) 0.43 0.668
MEABAR/ (YK /min)  20.00(16.00, 24.00) 20.00(16.00, 22.75) 21.00( 18.00, 25.00) 1.98 0.048
AR E/mmHg  136.00( 115.00, 155.00)  136.50( 115.25, 156.75)  134.00( 110.00, 151.00)  0.86 0.389
i/ C 36.70(36.30, 37.30) 36.80(36.23, 37.40) 36.70(36.40, 37.10) 0.56 0.576
I AR FEE /% 96.00(93.80, 98.00) 97.00(95.00, 99.00) 96.00(91.00, 98.00) 2.78 0.006
(ENDIREEE 25.06(22.04, 27.99) 25.32(23.31, 27.76) 24.77(20.81, 28.06) 1.12 0.264
Pa0,/FiO, 134.00(95.00, 196.97) 152.08(116.73, 211.88)  112.31(80.00, 170.00) 447  <0.001
R/ n( %)

g P A 9 36(16.40) 24(19.35) 12(12.63) 1.77 0.183

ﬁg?%ﬁ#@ 55(25.10) 37(29.84) 18(18.95) 4.33 0.065

1R IR 107(48.90) 60(48.39) 47(49.47) 0.03 0.873

2 RUBE PR IR 74(33.80) 40(32.26) 34(35.79) 0.30 0.584

P S AR 5 82(37.40) 36(29.03) 46(48.42) 8.63 0.003

PR R 61(27.90) 18(14.52) 43(45.26) 2531  <0.001

i 1 A I 54(24.70) 24(19.35) 30(31.58) 3.39 0.038

S PR 23(10.50) 6(4.84) 17(17.89) 9.76 0.002
/(%) 39.46  <0.001

COVID-19 115(52.51) 43(34.68) 72(75.79)

21 B/ B B Al 5% 41(18.72) 34(27.42) 7(7.37)
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S8 Bk (n=219) TR (n=124) FET-4H (n=95) X/F/'Z P
B/ 5N AR SR 42(19.18) 34(27.42) 8(8.42)

W A M 6 13(5.94) 9(7.26) 4(4.21)

SLPE R TR R A 8(3.65) 4(3.23) 4(4.21)
/(%) 10.88  0.001
Jits P 165(75.34) 83(66.94) 82(86.32)

fiti &M 54(24.66) 41(33.06) 13(13.68)
WA/ n(%) 45.57  <0.001
HiEA 132(60.30) 79(63.71) 53(55.79)

SeTCRE A A 47(21.50) 9(7.26) 38(40.00)

ESE2% Wil 40(18.30) 36(29.03) 4(4.21)

SRR Al /d 18(12, 25) 20(14, 28) 16(9, 22) 3.99  <0.001

K2 AFIRH ST SR E fE AR

Table 2 Laboratory indexes in the survival group and the death group

24 Bk (n=219) G (n=124) T2 (n=95) F/Z P
pH 7.45(7.39, 7.48) 7.46(7.41, 7.49) 7.44(7.35, 7.47) 262 0.01
FLE/ (mmol/L) 1.40(1.00, 2.20) 1.20(1.00, 2.03) 1.80(1.30 , 2.50) 436 <0.01
A/ (mg/dL) 8.50(6.27, 12.12) 8.36(6.01, 11.68) 9.08(6.35, 13.48) 1.60 0.1
ML A/ (g/dL) 115.00(95.00, 131.00) 111.00(93.25, 131.00) 120.00(104.00, 130.00)  1.70  0.09
H 44y (x10°/10) 11.03(8.34, 14.50) 9.98(7.53, 13.00) 12.60(10.10, 15.92) 447 <0.01
AR PERIAIAR (x10°/L) 9.83(7.20, 12.76) 8.53(6.13, 11.52) 11.32(8.94, 14.77) 477 <0.01
PRELANAL/ (x10°/L) 0.64(0.42, 1.02) 0.84(0.52, 1.22) 0.49(0.28, 0.72) 577 <0.01
/MR (x10°/L) 179.00( 136.00, 236.00) 184.50(142.50, 234.50) 162.00(127.00, 243.00)  1.05 0.29
BRI/ (x10°/L) 0.44(0.27, 0.66) 0.47(0.30, 0.73) 0.35(0.23, 0.57) 254 0.01
M ALEF/ (mg/dL) 70.00(52.00, 103.00) 67.50(51.25, 87.25) 73.00(53.00, 125.00) 1.86  0.06
JREZA/ (mg/dL) 9.50(6.70, 14.80) 8.70(6.23, 13.53) 10.10(7.10, 16.30) 1.89  0.06
#4/ (mmol/L) 140.00( 135.00, 144.00) 140.00( 137.00, 145.00) 137.00(134.00, 143.00)  2.48 0.01
#/(mmol/L) 4.03(3.71, 4.43) 4.02(3.75, 4.38) 4.04(3.58, 4.52) 0.03 0.98
MM/ (g/L) 31.50(28.60, 34.50) 31.75(29.05, 35.08) 31.20(28.10, 34.00) 141  0.16
ﬁ;ﬁﬁﬁﬁﬁ%%iﬂﬁ/ 35.00(24.00, 56.00) 33.50(21.25, 50.00) 37.00(25.00, 57.00) 1.14  0.26
WR IR AL B/ (U/L) 25.00(16.00, 47.00) 25.50(15.25, 51.00) 25.00( 16.00, 42.00) 0.07 0.49
FLIR A B/ (U/L) 416.00(311.00, 561.00)  362.00(282.00, 486.00)  495.50(379.25, 723.75) 4.60 <0.01
%ﬁﬁ'ﬁ'i@%m 754.30(221.30, 2 104.00) 494.00(132.20, 2043.50) 941.90(481.18, 2282.25) 3.03 <0.01
452 )5/ (ng/mL) 0.29(0.12, 1.11) 0.30(0.10, 1.01) 0.29(0.14, 1.16) 1.05  0.30
CRP/(mg/L) 86.16(42.84, 146.49) 78.94(39.69, 128.76) 96.73(51.31, 163.91)  2.13  0.03
D- %A/ (ng/mL) 2.38(1.33, 7.29) 2.34(1.23, 6.61) 2.45(1.47, 11.55) 1.46  0.15
FHEAR/ (g/L) 4.93+1.88 4.95+1.82 4.89+1.98 0.90 0.81
B 101 e ST ) /s 13.90(12.40, 15.20) 13.30(12.00, 14.65) 14.40(12.80, 15.50) 2.56  0.01
gfﬁgﬁgfm 33.70(29.20, 39.60) 32.80(28.67, 38.82) 34.20(30.20, 42.10) 2.02  0.04
B R AEFR bR
SI/(x10°/L) 2473.26(1508.22, 5077.44) 1761.35(1155.76, 3081.35) 4654.84(2627.35, 6500.00) 7.45 <0.01
PLR 281.16(179.34, 462.50) 199.97(142.62, 342.44) 370.54(250.75, 544.00)  5.79 <0.01
MLR 1.63(0.89, 2.36) 1.76(1.08, 2.53) 1.27(0.76, 2.18) 3.06 <0.01
LAR 12.81(8.83, 18.23) 11.29(7.83, 15.76) 14.81(11.16, 23.60) 4.08 <0.01
CAR 2.60(1.24, 4.51) 2.33(1.06, 4.02) 3.10(1.43, 5.47) 1.90  0.06

RDW/ % 13.60( 12.90, 14.30) 13.50( 12.83, 14.20) 13.60( 12.90, 14.30) 0.57 0.57
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Figure 1

to predict hospital mortality in patients with ARDS

ROC curve of SII and other new inflammatory markers

BEAEBEIE TR REE N 73.70%, F¢ 7 B2 K
76.40% ., W 1.3 3,

Kaplan-Meier [f1£EF1 log-rank #; 56 7~ , & SII
2 ARDS HH I EBEJE T W] i & TIK SIT 20, HR
{4 3.875(95%CI;2.558 ~5.870) ,P<0.001, VL& 2,
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Figure 2 Survival curve between different SII levels on ad-
mission and in-hospital mortality of ARDS patients

223 ARt ST K HAH B A SEFE AR 0 ARDS fR#1EBESE TR 1) ROC #2434

Table 3 ROC curve analysis of SII and other novel inflammatory markers on admission to predict in-hospital

mortality in patients with ARDS

EY AUC(95%CI) RIYE/ % TR/ % T AERIWTE P

SII 0.79(0.73~0.85) 73.70 76.40 3 096.60 <0.001
PLR 0.73(0.66~0.79) 68.42 69.92 293.30 <0.001
MLR 0.69(0.54~0.70) 40.00 82.11 0.90 0.002
CAR 0.58(0.50~0.66) 51.58 64.23 3.00 0.049
LAR 0.66(0.59~0.74) 80.65 46.34 10.50 <0.001
RDW 0.52(0.44~0.60) 14.70 95.10 15.60 0.610

23 BEZERSEZE Logistic [EIT54
FEUNZRATRIETIE 21 ) FEEL GEREIEATXT L, 25
SR BEALI 43 H B VI 2R 4 AN 56 41 2 B0 i vl L,
JIA 3BT R R AE PR AL ] 1) 22 52 R G 1223 (P 3>
0.05) , RWABENLI 73 (84 B & #E, W3R 4,
YR, 255 IR X W IR ORI L RBE T
HZ A 22 S MR AR E AT BRI 2 404, 45 2R WO AR

I#% PaO,/FiO, , H 4l i 1%k . 7L 1R | 1L 4 , SIL, CRP
T AT 0G5 I3 TP )R8 e ST R 0 e 5 MR

GEMEEA ST B (P $<0.05) o 2D
HHRE SN G F R XA RPN AEZHE
Logistic [ 577 F2 , 15 i 42 8% | CRP | ST, 12 P4 JIF I 5
5 PR IR R ARDS SR BEAE TSR 1
ST SR N & (P<0.05), WS,

4 YIZRA AN UELH 1R BOR LEL

Table 4 Comparison of baseline data between the training group and the verification group

S YIZhH (n=165) USIFZH (n=54) P
ik % 66.81+14.25 66.35+14.53 0.77
PR/ n( %) 0.74
3 119(72.12) 37(68.52)
& 46(27.88) 17(31.48)
LF/ (K /min) 93.81+22.65 99.24+19.44 0.07
I 45 % / (¥R/min) 20.32+5.31 20.98+5.79 0.54
S 45 e/ mmHg 134.27+27.42 137.43+26.71 0.26
i/ T 36.91+0.87 36.93+0.81 0.66
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SR YIZR4H (n=165) A4 (n=54) P
I A % 95.09+4.99 94.6+5.83 0.89
NP REE 25.27+4.26 24.74%4.62 0.85
Pa0,/FiO, 148.26+66.69 147.48+64.64 0.99
BN /n( %)
g P i &S 27(16.36) 9(16.67) >0.999
TEEAR B Uk 6 R A 0 O 9 41(24.85) 13(24.07) >0.999
o I 83(50.30) 24(44.47) 0.56
2 BB PRI 52(31.52) 22(40.74) 0.28
1 P I 3 9 64(38.79) 18(33.33) 0.58
P 2 o 46(27.88) 15(27.78) >0.999
i I A 9 38(23.03) 17(31.48) 0.29
A o 18(10.91) 5(9.26) 0.93
K/ n(%) 0.51
Jilip/Nes 122(73.94) 43(79.63)
it S 43(26.06) 11(20.37)
TIE R bR
pH 7.43+0.10 7.42+0.10 0.67
#LAR/ (mmol/L) 1.89+1.43 1.52+0.71 0.17
W% B/ (mg/dL) 9.57+4.61 10.34£5.21 0.40
ML H/ (g/dL) 112.71+23.51 112.78+24.67 0.70
FAfL 5 (x10°/1) 12.19+5.47 11.50+4.96 0.48
rpER A/ (x10° /1) 10.73+5.22 10.05+4.44 0.50
e 40/ (x10°/L) 0.80+0.56 0.70+0.40 0.40
i/ M/ (x10° /L) 186.63+78.61 210.63+88.18 0.14
PARK AR/ (x10°/L) 0.57+0.65 0.49+0.43 0.26
i LEF/ (mg/dL) 99.64+93.56 96.59+103.94 0.42
JRZ A/ (mg/dL) 11.61£6.58 10.49+6.08 0.24
£/ (mmol/L) 139.24+8.01 139.89+7.67 0.93
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Table 5 Univariate and multivariate Logistic regression analyses of variables related to prognosis of ARDS
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Figure 3 A nomogram model for predicting the risk of in-hospital death in patients with ARDS
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