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PO (WFBRLH), 15 WIARJG & 2E ALL (ALL4L), 1140ARJG %4z ARDS (ARDSZ), 43#7 =418 % 1k
IREEFR 5 AR I SP-D . SP-A | IL-18 K-8 A8 4k, il it 203 TAEMZ (ROC) KoAH M4BT iTH
LR AR XT TE AR J5 & ALIVARDS B30 F5000 A0 (18 B 15 7™ 0 R B P A 380
SR RHBEER . R BML, BURER . B0AL. AR FAREHC BRI 5 22 5 T4t
eEE X (3P>0.05), MHUGE T . BEES R (PCT) K. Bl 4 03743 (LIPS) K filifi £
W4y (LIS) 7EXTHRZL . ALIZH . ARDSZURKIGIN, %A & He 8T 4L . ALLZL . ARDS 4K B AIK
SYAE G E L (B P<005). RATEARE 1. 4, 7dISP-D, SP-A. IL-1B /K F-7£ ALI#H . ARDS
AR HAFSeR s, B ALTALS ARDS ARG 7 d A9 SP-A K FE 22 R G484 (P>0.05), HAorzR
YB3 X (#4P<0.05), ROC L& /r#r s, SP-D. SP-A . IL-1@ /KT ALI/ARDS A9 i1 &
T m A (0.800, 0919, 0.755/0.902, 0.931., 0.957) ¥ F PCT (0.739/0.721) J LIPS #F 43 (0.851/
0.788) , =F A AT AT 5 ol 8 w5 P ALVARDS B9 7 5% 2 0.997/0.988, =& k4 vE4T R 51 5
AL 4R R U ALI/ARDS P55 5 5 25 0.999/0.997 . AHICHE 4 #4278, SP-D . SP-A | 1L-18 =Hif§ir 5 %A & 45
B R A G ()=—0.504, -0.657. -0.717, #J P<0.01) . 5 LIS 14> 5 B & 1E 41 % (r=0471 .
0.654. 0.634, ¥JP<0.01).
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Value of peripheral blood SP-D, SP-A and IL-1f in prediction and
severity evaluation of acute lung injury in traumatic enterorrhexis
patients after surgery

WANG Qi, GAO Ming, GE Weiwei, SUN Yuansong

(Department of Emergency Surgery, the Second Hospital of Anhui Medical University, Hefei 230601, China)

Abstract

Key words

Background and Aims: Acute lung injury (ALI)/acute respiratory distress syndrome (ARDS) always
occurs in patients with traumatic enterorrhexis (TE) after surgery, which is life-threatening. So, selecting
the appropriate indicators for early prediction and severity evaluation is of great importance This study
was conducted to investigate the value of dynamic detection of surfactant protein-D (SP-D), surfactant
protein-A (SP-A) and interleukin-13 (IL-1PB) in peripheral blood for early prediction and severity
evaluation of ALI/ARDS in TE patients after surgery.

Methods: The clinical data of 78 TE patients treated from August 2019 to December 2020 were
retrospective analyzed. Of the patients, no postoperative lung injury occurred in 52 cases (control group),
postoperative ALI occurred in 15 cases (ALI group) and ARDS occurred in 11 cases (ARDS group). The
clinical data and the dynamic changes in serum levels of SP-D, SP-A and II-1 in the three groups of
patients were analyzed. The early prediction value and severity evaluation efficiency of each variable for
occurrence of ALI/ARDS in TE patients after surgery were determined by receiver operating
characteristic (ROC) curve and correlation analysis.

Results: There were no significant differences in age, sex, BMI, injury factors, injury site, operative
time and intraoperative blood loss among the three groups (all P>0.05), while the mechanical ventilation
time, procalcitonin (PTC) level, lung injury prediction score (LIPS) and lung injury score (LIS) were
successively increased, and the oxygenation index was successively decreased in the order of control
group, ALI group and ARDS group, and all differences had statistical significance (all P<0.05), The
serum levels of SP-D, SP-A and IL-1B in ALI group before and at 1, 4, 7 d after surgery were
successively and continuously increased in the order of control group, ALI group and ARDS group, and
except no statistical significance was reached in SP-A level between ALI group and ARDS group at 7 d
after surgery (P>0.05), all remaining differences had statistical significance (all P<0.05). ROC curve
analysis showed that the area under curve of early prediction by either SP-D, SP-A or IL-1p for the
occurrence of ALI/ARDS (0.800, 0.919 and 0.755/0.902, 0.931 and 0.957) was higher than the that of
PCT (0.739/0.721) and LIPS score (0.851/0.788), the parallel combined test of the three parameters
significantly increased the sensitivity of ALI/ARDS prediction to 0.997 and 0.988, and the series
combined test of the three parameters significantly increased the specificity of ALI/ARDS prediction to
0.999 and 0.997. Correlation analysis revealed that SP-D, SP-A and IL-1p were negatively correlated
with oxygenation index (r=—0.504, —-0.657 and —0.717, all P<0.01) and positively correlated with LIS
score (r=0.471, 0.654 and 0.634, all P<0.01).

Conclusion: All the levels of SP-D, SP-A and IL-1f in peripheral blood have certain value in early
predicting the occurrence of ALI/ARDS and evaluating disease severity in TE patients after surgery.
Their combined detection has a higher prediction and evaluation accuracy.

Abdominal Injuries; Enterorrhexis; Acute Lung Injury; Respiratory Distress Syndrome; Pulmonary Surfactant-Asso-
ciated Protein D; Pulmonary Surfactant-Associated Protein A; Interleukin-1f3
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24515 (acute lung injury, ALL) /& PR PR
W #3825 & 1E  (acute respiratory distress syndrome ,
ARDS) J& DL 2P A S Ry 32 2 0 R R 3 0y )™
M &R g g Y, Al 2 (raumatic
enterorrhexis, TE) J& & 4= ALI/ARDS 5 W% R 2
— PSR H R IE K ET TE B R R A R
T AT LA L 3h 12 32, M2 T TE 4% & LU
MFARMLHEZIFELG W ERS TR, H
DL ALVARDS £ 2 ™8, B % 2014 4F H SR 5E
AR FEAE 40% 240, E W EE W IE",
PG, 6 IR b0 U0 55 28 5 4R — Fh sl LR B A = 4
S JE R AR B R DG A A DL BB I TE R J5 ALY
ARDS (1 & A % PEAf ik 1 7 L RE BE o B R O AR R
ALI/ARDS 3 L AE AL HINR B B IR A, ok £
WIWF T 2B, S0 i 10 T B0 R A4S N B2 40
Jifl 52 451 & TE TR 835 1 & ALVARDS 1 5 229 3 ik
FROT MM I L B R G A D (SP-D) |
i L EE A (SP-A) . H4TAZ 18 (IL-1B)
[) 155 22 38 78 ALIJARDS H 19 41 23 458 453 1& &2 0 8 R
iE AT T R E AR, AR RS TE RS
P& ALUVARDS M9 % S PEdR & ™7 . Ao H W 7E
T3 i W TE £ % SP-D . SP-A ¢ IL-1B 7K Y 3
AL, HE 43 BT HAE AR JG £ & ALVARDS 1 5. 1)
T DA B 1 7 R AR AL T A (e, DU X TE
RIGFE % ALIVARDS £ 55 B0 10 57 F36E 7 34655 B

1 ARSI

1.1 —REER

AT 5 28 2 B0 B B R 2 50 b i s B A B 2
DIt . AR TR BE £2 4R 2019 4F 8 H —2020 4%
12 1236 09 78 19 TE 3 A GG IR BE ok, 55 51441,
727 s AEIE 32~71 % . ALI/ARDS (% 3 iH5E X &
43 25 JE N Europe-America ARDS B Ji 2% 51 2 il /&
W, BB . fE7E ALVARDS B B fa I % Akl
WG . E WA R >28 W /min AT (B PEIGEGE ; (RE
MLAE « ALL B 8 ik i %040 e (Pa0,) /T A SR 5K
i (Fi0,) <300, ARDS i} Pa0,/Fi0,<200; Ji &
X 2K A o PR E B s Ml sh ik R R
(PAWP) <18 mmHg (1 mmHg=0.133 kPa) =il /K |-
REBR AN O IRl A . AR L A2, T8 Bl
w2 GRS JC A (RHRRZE ), 15 BIARJE£E & ALL
(ALIZ), 11651 % ARDS (ARDS4) .
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1.2 WNRHEBRRAE

YA FRUE: (1) BT A g8 AR R 32 0 TE H G
L E B8 B0, JFE R BE K A TR, ALL AN
ARDS 41 53 15 4 MR 12 W7 Koy 2 brife 5 (2) ¥97E
K Ja 6 h LA ABE, HZ 80K %2 A6 I7 15
Jit s (3) G IR GE kL e . HEBRbRUE: (D3 H WA
S5 R f il s R A s (2) M R S sk B A2
AR YT I R s (3) BE A 8K 1A AR e 3% 0 i) 74
LR B (4) BEAE AR A 2018 1 il 38 < ik 119 8
By OOARFETANET- AL BH . FFEEM—5%
HEBR bR 0 B3, AR e HE B R R 5 BA S
1.3 HARFA*E

BT BE A B Ja 94T 208 JE O E B R 3R
J7 o JFAEREEE R S5y A B R, 43
TERRT ARG 1, 4. 7KK 228 17 B8 AME #5 Bk
I3 mL, A4 000 r/min &0 10 min 73 25 L7, 8
M & T EP & HIf T -80 CM AL HA-AE, 1T
gr— I . SR FH il B B 92 W B 9 1 (ELISA ¥5)
K I I3 SP-D . SP-A . IL-1B A & PCT /K-,
1.4 SitF4biE

B 23 AT R JH SPSS 23.0 B4, IR M\ IE 2543 A
SRS R DB + bRifE 2 (x+s) RIR;
TR R BCRNR R 5 AL 1] i R X Ll
MR R T 22500, AL B8R R L4l x>k
B, T A OBk ] A AH OC M 4 B {8 Pearson B
Spearman A &40 17 5 W FH ROC [l 28 20 M7 45 T00 46 A5 1)
U K e I8 A B AR AR s AT 2 i e
A R R - B A U+ (1= A i
BERE ) x5 B BURIE ;i R A2 Wik 56 1
AR, B AT Es (- AR
JE) x K BRI LI P<0.05 4 % F A G

S

2 # R

21 FBAIGKFELIELE

PR L | ALI 4 M ARDS 4] | & [l 4505 . 150
BMI. BfiHE . . FARAFX . FARRK
R AR i 1 1 25 5 R G R L (3 P>0.05) 5
ALIL 2L F1 ARDS 41 i 3 B9 ALAGE R . PCT K |
Jili 458 405 U0 4 (LIPS ) LA K fili 381 455 37 4 (LIS)
TE ALLZH F1 ARDS 2 B 35 v B B G i X R4l , H
ARDS 1M W & F AT, 2R ASEIT#E X
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(¥ P<0.05) ; ALI 41 H1 ARDS £ i 3% i 8 & 15 B W Brfigiit#E L (¥1P<0.05) (%1),
AR T XA, H ARDS 4100 WAk T AL 41, 257
F1 BHIGKRERIEER
Table 1 Comparison of the clinical variables among the three groups
I Rt XL (n=52) ALI4(n=15) ARDS 4 (n=11) FIx P

W (S 7+ s) 44.08+7.56 45.47+8.56 48.64+9.71 1.483 >0.05

P (%)]

L 34(65) 10(67) 7(64)

@ 18(35) 5(33) 4(36) 0:026 200>
BMI(kg/m®,% + s) 25.80+3.59 25.43+2.86 24.55£2.35 0.656 >0.05
A (%))

231 37(71) 10(67) 9(82)

N 2] 11(21) 4(27) 1(9) 1.403 >0.05

AT 4(8) 1(6) 1(9)

AL (% )]

Q)7 2(4) 1(7) 1(9)

N 36(69) 10(66) 7(64)

217 11(21) 3(20) 2(18) 0754 ~003

s 3(6) 1(7) 1(9)

FARIH[n(%)]

BeBUEHAR 22(42) 5(33) 3(27)

VIR A& AR 16(31) 6(40) 5(46)

1.558 >0.05

AMERE PR 5(10) 1(7) 1(9)

TE P+ A0 1 XGRS 9(17) 3(20) 2(18)

FARMK(h,z+s) 3.11+0.38 3.21+0.30 3.37+0.28 2.624 >0.05
A (mL, % + 5) 350.38+71.12 352.00+55.32 372.73+73.36 0.486 >0.05
MU S ] (h, %+ s) 3.95+0.49 4.18+0.45 4.33+0.37" 3.653 <0.05
PCT(ng/mL,% + s) 5.63+1.00 7.01+1.92 8.09+0.48" 23.536 <0.01
Atz +s) 392.52+50.18 245.83+22.41 139.62+16.53" 192.154 <0.01
LIPS P43 (% = 5) 2.92+0.84 4.07+0.70 5.27+0.65" 45378 <0.01
LISI43 (% + 5) 0.70+0.29 2.12+0.60 3.36+0.26" 277.992 <0.01

TE:1) 5 ALIAL 4L, P<0.05
Note: 1) P<0.05 vs. ALI group

2.2 4pEIM SP-D.SP-A.IL-1B 7k F L3

AR BT AN E I SP-D . SP-A | IL-1B /K F7E ALL 4
FUARDS 41 (8 & mh 4 B i =y TXF IR, H ARDS 4
BT ALLAL (¥ P<0.05). Sh&r &8, ALIZ
Fl ARDS 4H 8 # SP-D . SP-A . IL-1B 7K 378 A [A] it
[] 55, 457 B J v T X R4l (P<0.01) 5 ALLFIARDS 4
B] b4 & B0, B SP-A ZKSF-HE AR J5 5 7 K W 41 JC B
825450 (P>0.05), HA#& I [E 5 ARDS ZH 1 SP-D.
SP-A. IL-1B 7K ¥ ¥ Bl B & T ALl 41 (P<
0.01) (K1),
2.3 ROC #iZ& o #fr

ZIRFRNBFEARPARITIBIT I MAZE 2, HEEE
SN R 3D ARATSP-D . SP-A | IL-18, PCT A&M{E
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PR LIPS PFA1E R AT ZE R 8 ROC 2k 73 0T
2.3.1 TE RE4Z ALI 89 ROC ¥ & 547 =T 48
B XF TE AR J& £ & ALL [ 5.1 3000 43 Br 45 2 5w
SP-D 5 4% [ {8 4 0.66 ng/mL, I BT 57 65 EE Ky 90.4%
TSR 62.9%, AUC 7 0.800; SP-A f {3 H {5 KM
20.02 ng/mL, M B R GO A 90.4%, K R CH
82.3%, AUC }0.919; IL-1p fefE I {H 4 9.81 ng/mL,
I B R BCRE Ty 65.4%, FF 5 EE N 82.3%, AUC H
0.755; LA SP-D>0.66 ng/mlL, SP-A>20.02 ng/mL. IL-18
>9.81 pg/mL N BIEH , —FHIKA 17 F 476050 A 1Y
RAE TR S B 99.7% . 42.6% ;5 = HBRA
HEAT 7R 50 06 B %) R R B Ry SR 4y i R 53.4%
98.8% (#2) (K2),
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3 10 P<0.01 10
~ 7 P<001 S R = T
= ALLAL P<0.01 P<001 = ALL éné P<O0L PO0IP<001 'é ATL‘I gﬁﬁ P<001,
\fo B ARDS41 0 §D B ARDSAL T < B ARDS41 P<001
£ 3 £ 307po01p<bos P01 £ 307 %1
NI E P<0.01 X B B P<0.01 .
? P<001 F<001 P<0.01 H%_ % £<00L, g P<0.01
) " P00t o0l Sy i 207 7 209 o P<0.01 ]
=~ P00l = 7 " ® =001 T4
Uy = P<0.01 M
B 17 = =
= Z 101 £ 107
A 3 <
=" = | f
) 7] | =
0-

AR

ENi)

BIRK 4R HEIR

BIKRK 4R HEIR

AT

FIR 4R BIR

1 SMEMSP-D. SP-A. IL-1p/KFFHE=HBERF R E R EBIELU LR
Figure 1 Comparison of dynamic levels of SP-D, SP-A and IL-1p among three groups

%2 SP-D. SP-A. IL-1p3% ALIFURMER ROC £ 5347
Table 2 ROC curve analysis of the predictive value of SP-
D, SP-A and IL-1p for ALI

Eitn RYE FRREEE AUC
SP-D(ng/mL.) 0.904 0.629 0.800
SP-A (ng/mlL.) 0.904 0.823 0.919
IL-1B(pg/ml.) 0.654 0.823 0.755
PCT(ng/mL) 0.615 0.919 0.739
LIPS 143 0.635 0.677 0.721
SP-D+SP-A+IL-1B (*F4T) 0.997 0.426 —
SP-D+SP-A+IL-1B (£ 41)) 0.534 0.988 —

—SP-D
SP-A
—IL-1B
—PCT
LIPS IF-4}
— B4
0.0 0.2 0.4 0.6 0.8 1.0
1R

E2 SP-D. SP-A. IL-1p 2HIFIM ALIAY ROC # £k
Figure 2 ROC curves of SP-D, SP-A and IL-1p for early
prediction of ALI

2.3.2 TE R/E4%Z ARDS # ROC W1 & 547 =i
FEFR R TE A5 £ % ARDS A9 FL I F000 29 Fr 45 5 B
SP-D 5 4% [ {8 47 0.96 ng/mL, I 7 G K 87.5%,
Fi 5 N 84.7%, AUC 4 0.902; SP-A i 44 [ {H 4
21.26 ng/mL, MEFREE K 93.8%, F55E K 80.6%,
AUC 4 0.931; TL-1B A 5 (H K 14.64 ng/mL, IL
R E N 87.5%, Fi5tIE N 91.8%, AUC H0.957; LU
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SP-D=0.96 ng/mL., SP-A>21.26 ng/mL, IL-13>14.64 pg/mL
EME, = E A AT AT I B Y R R Ry
SR R 99.9% . 62.7% ;5 = H WA AT R AR
5 B 11 R0 KRy S A R 71.8% . 99.7% (% 3)
(K3).

&3 SP-D. SP-A. IL-1pXt ARDS FiIMMERI ROC B Zk 554
Table3 ROC curve analysis of the predictive value of
SP-D, SP-A and IL-1p for ARDS

EiEtan R S AUC
SP-D(ng/mlL.) 0.875 0.847 0.902
SP-A (ng/mlL.) 0.938 0.806 0.931
1L-18(pg/mL) 0.875 0918 0.957
PCT(ng/mL.) 0.812 0.796 0.851
LIPS 43 0.625 0.898 0.788
SP-D+SP-A+IL-1B (*F4T) 0.999 0.627 —
SP-D+SP-A+IL-1B( £71)) 0.718 0.997 —

1.0
0.8
i 067
B
I 0.4} —SP-D
—SP-A
[ I-18
0.2 —PCT
LIPS P43
— 5%k
0.0 : . T .
0.0 0.2 0.4 0.6 0.8 1.0
1R

B3 SP-D. SP-A. IL-1p R HAFM ARDS A ROC Bh £k
Figure 3 ROC curves of SP-D, SP-A and IL-1p for early
prediction of ARDS

2.4 tHXMSH
241 =ZMFEFSAELSIKHMEEIF KH=4
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B AR BT &18 h5 7K P 5 B A 18 Bl Pearson K B0 3 B A TEEUH Y W B AL (r=-0.504, -0.657 .

HIVEROS R, 45 BR: SP-D. SP-A. IL-1B k{5

-0.717,

¥ p<0.01) (K4),

4 SP-D. SP-A. IL-1p 5E&E&HEHAIEXME
Figure 4 Correlation of SP-D, SP-A, and IL-1p with oxygenation index

2.4.2 ZRIARE LISTEWMMERLI B =4HE
F AR BT 45 48 b1 K F 512 W AL/ARDS B A9 LIS 3 43
8 Spearman £ 56 I il /E HOS B, 45 R B ox . SP-D

SP-A ., IL-1@ Kl {5 LISPE/r ¥ 2 B FEA L (=
0471, 0.654. 0.634, ¥JP<0.01) (El5).

Bl5 SP-D. SP-A. IL-1p 5 LISTF4HItEX M
Figure S Correlation of SP-D, SP-A, and IL-1p with LIS score

3 i it

TE 76 18 ¥ A0 05 th B 7 0L, R 24T B IR
BARMWIENIEZ ", AR LR, TERGEH
HOAE B AN B S . R E A0 B IS LA SR R TR F 1
bR, T G| R A B SORE B O i L 2 A

Ty fig 4 5 vy, o il 28 2% SORE 0 0 Bk
U, 5 5 BTE R 5 ff & ALVARDS™, ALV
ARDS J& P 2 E 4 £k F R 18 M il 760 458 00 hy o 2R o0
4 It P 5 0 Tl PR 3 3 A I A Il i A DA IR
A W] B T e R vl AR T, E TE
HB T AT P VE B A9 ALI/ARDS 7 38 150 0 Az 2 245 905

© MR # EHBIFREIF

5 PPl 6 AT 850 7 RN RS T 2 AT A B G B
ER . R0, B EIG PR b 1 TG R 5 vk A RO 8K
SR FERE T, b PCT /K SE X TE ARG £ % ALY
ARDS R 150 00 U 1 VA A9 R S MR B, LIPS 3
A3 R LIS PF 4y A7 76 10 H B 4% | FE I 55 ] iy,
Pk, 48— s LI SO KR 5 48 b
HeXf TE R J5 £ % ALIARDS #E47 5L 48 FU Jf 5 2537
i I P AR, O MOk 2 I K TAE
WF 5T 1 A B o

SP-D 1 by 85 4 i 1 B S R R P R
R il 3% TR MR T R G AL R Ay . AU R R
T 3= [ A R G0 2 R 4T L BB, AT LA Ao S
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4 TR Wi TR TG SHIP-1 28 U0 %% Jmy 8 P A% 40 i/ 1 Wk &40 i
P@ [ei] bsf 0 ) LA R P o, R E BRI E
I 2 B A2 T A I 90 4 B RE L R HE BT R AE P
Mackay 8 AF 58 A B, e 25 5 P Il 54 40 28 L SP-D
KM B FIER £ L (P<0.000 1), HA#F5E
i 7R, ALIVARDS 8 35 8 & 46 250 o J0 0 <k
(AOT) 7320 W $2 & A IR i, SP-D /K0 . R %,
¢ B SP-D 7K - 1] Jz W il ) i Az 10 R B . AR F 5 G
RN, ALI4L. ARDS 41 8 # () SP-D 7K - 7£ 45 if
] 44 2 X R AL, H ARDS 41 % 5 T ALL4
(P<0.01), H M5 F1 87w SP-D 5 A A 8 5 it
OG5 LIS IEAR G, R SP-D 7K ¥ 5 Jifi 5 £
R R AR L, P RO TE RS £ & ALY

ARDS B3 1% 7™ SR B

SP-A J& T3 K VEWE R (1, £ JIr A il % 13
EA LN NI W = (i A T R
B it A AR Y SP-A AN AT LG b 55 A W A0 i AR
AR AT Z R0 40 T R R, T s 6 T AR
B AR AE PR 09 B g8 SO N 5 3 T LS ol 40 o i X 3
AP A A R O T RS 3 AR B Bl 2 4L A Y
Liu 2PV 8, KR LPS¥ES &4 ALL)G, Hofigd
U245 ™ I LR B SP-A KOF W TF &R
MR AR Ceupatilin) 7 /5 fili 2H 23 461 473 1% 40 B {2 2k
., HSP-AKFH L TE T W4l W F TR (P<
0.001) , W] SP-A 7K ¥ 5 fifi 461 £ /™ 5 % BE W 1E AH
Ko AT E ALLZL . ARDS 4 f & SP-A /K1
Fro B T A4 (P<0.01), H ARDS 26 1) SP-A
KEERT ARG 1. 4 REFHH T ALLLL (P<
0.01), 5 LRHFFREE R ; AN AT 5T (19 A1
PRGBS 7R SP-A A G B ARG . 5 LISTEAr IE
A, R WY SP-A AT LUAE i PEAl TE R J5 £ & ALY
ARDS 7 175 7™ 5 A% B 1 A 38 b 2 — o (EARAF 5T TR
ﬁ&ﬁm,waﬁ%ﬁﬁﬁ”v%AuﬂAMB@
] LG #2255 (P>0.05), XA REZ i T SP-A 78
‘Mmm3¢%ﬂmﬁ%ﬁﬁﬂﬁﬁkfmﬂxr
A IAE AT 5%, SP-A i J5 45 #4455 CDO1/CRT 45
O A S8 B, 1T SP-A Sl a2 8 Y 45 4K 1 PE CRD
545 5 35 1 8 A «(SIRPo) I AH 74 ] 72 A2 $it
RO, R 3w (4 £ R 5 IR Yl A5 SP-A K P 7
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