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Relationships of expression levels of FSTL1,Ang-1 and 8-OHdG in serum with occurrence of
acute respiratory distress syndrome in children with severe pneumonia
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[ Abstract | Objective To investigate relationships of expression levels of follostatin-like-proteinl (FSTL1) , angiopoietin-1 (Ang-1)
and 8-hydroxy-2'-deoxyguanosine (8-OHdG) in serum with occurrence of acute respiratory distress syndrome (ARDS) in children
with severe pneumonia (SP). Methods 189 children with SP who admitted to our hospital from January 2021 to January 2024 were
selected as research subjects. According to whether ARDS occurred during treatment period,the children with SP were divided into
SP complicated with ARDS group (study group, n=104) and simple SP group (control group, n=285). Enzyme linked
immunosorbent assay (ELISA) was applied to detect expression levels of serum FSTLI1, Ang-1 and 8-OHdG of the children with
SP. Spearman correlation analysis was applied to analyze correlations of serum FSTL1, Ang-land 8-OHdG levels with clinical
pulmonary infection score (CPIS) and Acute Physiology and Chronic Health Evaluation [ (APACHE [l ) score. Multivariate
Logistic regression analysis was applied to analyze influencing factors of ARDS in children with SP. Receiver operating

characteristic (ROC) curve was drawn to evaluate value of FSTL1,Ang-1,and 8-OHdG levels for predicting occurrence of ARDS in
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children with SP. Results The levels of oxygenation index, platelet (PLT) and haemoglobin (Hb) in the study group were lower
than those in the control group,while the CPIS score, APACHE || score, white blood cell count (WBC) and C-reactive protein
(CRP) level were higher than those in the control group (+=5.507,5.481,2.179.6.861,12.003,2. 389 and 3. 563 respectively,all
P <C0.05). The expression levels of serum FSTL1 and 8-OHdG in the study group were higher than those in the control group,
while expression level of Ang-1 was lower than that in the control group (+=7.569,4.832,7.427,P<C0.001). The serum levels of
FSTL1 and 8-OHdG in the study group were positively correlated with CPIS and APACHE Il scores (r, =0. 684,0.557,0. 637
and 0. 582 respectively. all P <(0. 001), while Ang-1 level was negatively correlated with CPIS and APACHE [l scores (r, =
—0.712,and —0. 665 respectively,both P <C0. 001). The serum levels of FSTL1 and 8-OHdG were risk factors for ARDS in
children with SP (OR=14.539,95%CI :2. 424-8. 499;0R =3. 945,95 % CI : 2. 279-6. 829, both P <C0. 05) , while oxygenation index
and Ang-1 levels were protective factors for ARDS in children with SP (OR =0. 448,95 % CI ;0. 226-0. 890; OR = 0. 385,95 % CI :
0. 231-0. 641 ,both P<C0. 05). The areas under the curve (AUCs) of serum FSTL1,Ang-1 and 8-OHdG levels for predicting ARDS
in children with SP were 0. 779,0. 803 and 0. 721 respectively. The AUC of the combination of the three indexes for predicting
ARDS was 0. 887, showing that the AUC of the joint prediction for ARDS in children with SP was greater than that of single
FSTLI1 prediction (Z= 2. 559, P<C0. 05) , single Ang-1 prediction (Z=1. 990, P<C0. 05) and single 8-OHdG prediction (Z =
3.717,P<C0. 05) alone. Conclusion The elevated serum levels of FSTL1 and 8-OHdG,and the lowered serum level of Ang-1 are
closely related to occurrence of ARDS in children with SP. The combined prediction of these three indexes has high predictive value
for occurrence of ARDS in children with SP.
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Hb) .C % % [ (c-reactive protein, CRP) /K-,

1.2.2 fo iF #F K09 R4 B A

SP HBILT AR H RESME K Il 6mL,4°C,
3 000rpm., &5.0> 10 208, 43 8 J5 BU_E 2 1 . 7 6 17
16— 80°C # M. FSTLI,Ang-1,8-OHdG /K i ¥
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Table 1 Comparison of general information of the children between the two groups [n( %), x £ 5]

205 X HE2H (n=285) W5 4H (n=104) & P
Ll 0.073 0. 786
% 45(52. 94) 53(50. 96)
z 40(47. 06) 51(49. 04)
R () 3.384+1.12 3.2140. 99 1.107 0. 270
MR CCH 38.8740. 74 38.75%0. 69 1.151 0.251
IR B2 A (D 1. 830 0.176
<5 39(45. 88) 58(55.77)
=5 46(54.12) 46(44. 23)
VR A i 400 ek e g B2 2. 903 0. 088
H 49(57. 65) 47(45.19)
X 36(42. 35) 57(54.81)
AATHEB (mmHg) 281.47+19. 88 265. 39420, 04 5.507 <0.001
CPIS 43 (1) 5.2340.59 5.85+0. 64 6.861 <0. 001
€ o))
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(2 130
21 5 Xt HEH (n=85) It (n=104) /X P
APACHEIl #43 (49 20.3443.11 25.46+2.75 12.003 <<0. 001
PLT(X10°/L) 232.42445.10 198. 35440. 28 5.481 <<0. 001
WBC(X10°/L) 7.68+2.74 8.54+2. 21 2.389 0.018
Hb(g/L) 114.26420. 74 105.66+31.18 2.179 0.031
CRP(mg/L) 87.58+60.13 118.69459. 37 3.563 <<0. 001

2.2 WAEJLMF FSTL1. Ang-1.8-OHdG
RiBKFHLLBE D
WFE 2 LI FSTLL.8-OHdAG fY 2 1k /K
TR B2 Ang-1 1Y R 3R K AR TR BRAL (P <
0.001), W% 2,
2 WARILMFE FSTLL,Ang-1.8-OHdG By
FEKTEMLLBSH (x+5)

Table 2 Comparison of expression levels of serum FSTLI1,

Ang-1 and 8-OHdG between the two groups (x £s)

FSTL1 Ang-1 8-OHdG
25 n

(ng/mL) (pg/L) (ng/mL)
5T 4L 104 55.48=£7.34 6.69£1.21 33.27+8.42
X 2l 85 46.8948.25 8.5442.16 27.55+7.68
t — 7.569 7.427 4,832
P — <20. 001 <20. 001 <20. 001

2.3WF5RAEIL FSTL1. Ang-1.8-OHdG 7k F
5 CPIS #1 APACHE [l 4 B9 48 % #4347

WFIE 4 LM FSTL1.8-OHdG /K5 CPIS
1 APACHE Il #45 2 1IE A1 X, Ang-1 /K% 5 CPIS
M APACHE [ ¥¥4r 2 7 AH G (P<C0.001) ., WL 3,

®3 WRAZEILFSTLI.Ang-1.8-OHIG kFE 5
CPIS #1 APACHE T #F 4 B9 48 <
Table 3 Correlations of serum levels of FSTL1, Ang-1
and 8-OHdG with CPIS score and APACHE [I

score in the study group

CPIS ¥F43 APACHE Il ¥4y
L
r P r P
FSTL1 0. 684 <20. 001 0. 557 <20. 001
Ang-1 —0.712 <20. 001 —0.665 <20. 001
8-OHdG 0.637 <0. 001 0.582 <0. 001

2.ASPEIEHE ARDS EIMEZHNEE X
Logistic 43 #7

PSP LS K4 ARDS HIHAS & (& =1,
H=0), A A HE.PLT, WBC, Hb, CRP,FSTL1,
Ang-1.8-OHdAG /K (UL FiRFr¥ N iELAE) N A
A, Z W E Logistic 4 7 45 B W 7~ , FSTL1,
8-OHdG 7KF2A SP i JL & 4= ARDS 9 fi [ [N & .
AATEE Ang-1 KN SP HILA 4 ARDS By 4447
A& (P<<0.05), W4,

Fz4 SPRILEE ARDSEMEZM S EE Logistic 47

Table 4 Multivariate Logistic regression analysis of influencing factors of ARDS in children with SP

LSS B S.E. Wald x* OR OR #y 95%CI P

AE R —0.803 0.35 5.263 0.448 0.226~0. 890 0.022
PLT —0.454 0.29 2.452 0.635 0.360~1.121 0.117
WBC 0.423 0. 26 2.642 1.526 0.916~2. 540 0.104
Hb —0.323 0.41 0. 620 0.724 0.324~1.617 0.431
CRP 0. 750 0.43 3. 046 2.118 0.912~4. 920 0. 081
FSTL1 1.512 0.32 22. 347 4.539 2.424~8. 499 <<0. 001
Ang-1 —0.955 0.26 13.478 0. 385 0.231~0. 641 <<0. 001
8-OHdG 1.372 0.28 24,026 3. 945 2.279~6. 829 <<0. 001
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2.5 ROC # £ f FSTLL. Ang-1.8-OHdG 7k
T SP BIL& £ ARDS B &

Hh & T 1 X Carea under the curve, AUC) &%
WoR, ZHBA W SP & L&A ARDS 1 i {5 5

x5

K AT FSTL1(Z=2.559,P<C0.05) ., Ang-1(Z =
1.990,P<0.05).8-OHdG(Z=3.717,P < 0. 05) #4
— e, Wk S5 1,

ROC # & BN BB B IER T

Table 5 ROC curve analysis of predictive values of the three indexes and their combination
EfEE 7 AUC AUC 19 95%CI R TS BE (00D T {E FAREE
FSTL1 0.779 0.713~0. 845 73.10 70. 60 51.30(ng/mL) 0.437
Ang-1 0. 803 0.737~0. 869 80. 80 69. 40 7.75(pg/L) 0.502
8-OHdG 0.721 0.648~0. 794 72.10 64.70 28.72(ng/mL) 0. 368
I A A 0. 887 0. 838~0. 937 92. 30 62. 40 — 0.547
10 A TE SE PR B 1Y s AR A vh A A R R
IR KV AT AR A 480 B2 1 A= W b i 0 FH T 50 0F
081 4 W Sun ZEUUHESE & PR K A 2 1k R il
2l FSTL1 ik LA, FSTLY il i 5% i /hiz R
i 06 ﬁ{@ i %5 H (small ubiquitin-like modifier, SUMO)
= B SEPEIRE 14 509 25 SUMO {6 {2 36 i 1 1 48
T s iS4l 0 T 2 20 4L 755 2 I 2 44 1L 28 % 10
o :igﬁ‘fmg_”g_om(} 5 1 ok R v R ESCHEAE T . Zhang 251 E i £ 0
BER S KA M & (human bronchial epithe-
00E . . . ! lium cell line, BEAS-2B) & 7 1 1A #h =, T8 4K 4iF #6511l
00 02 04 06 08 1.0
| — 4 R F &I, FSTL1 mRNA ik H 230, T2 FSTL1
| FSTL1,Ang1.8-OHdG 7k F#M SP &)L T AR A R Gnterleukin, 11)-6 TL-8 b 34
%% ARDS & ROC H2 BB F (tumor necrosis factor, TNF)-a BT, I8
Fig.1 ROC curves of serum FSTL1,Ang1 and 8-OHdG 8 JRAE SIS RV 5 . Wang %51 FE B2 Iy /s B
levels for predicting ARDS in children with SP WHoE & B, FSTL 7E 32 i /) B il v Hh 3835 K 7 T
T O T R 45 A 5 R b 5 A R A7 1R B A
3itig

SP 245 it i Bk e T B0 S E RN SU 17, vT ]
AL IV TG R R B W, 5 SR S e, SPOR A R
52 )5 Sy RS i RN N T RE R BE L R 55 FE Sl T g
THEERNBEZm" . ARDS & SP ™ It K IEZ
—  SAE J IO 7 BT 6L R R AN A B R
Wy 70 il 6, (SRR A e 37 B ™ RS W, S EU™ Y
A IMAE" . SP i K ARDS % i % 55 JET- %
15 o 8 AR I PR 3 B SR A A A AE A 7 4
SE U LV B AR A R TR KRR AR SP i &
ARDS % & By R

3.1 FSTL1 5 SP 2JILEZ % ARDSHX &

FSTLL n] 1 o 1k A 5 A fie 5 40 i D95 4 7
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3 (nucleotide-binding oligomerization domain-like
receptor protein 3, NLRP3)NLRP3/1L-1p8 15 5 i
TV B 9 25 55 00 90 S0 AN AR AE A0 M IR . A
WEFEA R R WS4 FSTLL B RIBKF i T
XTHR4H, H FSTL1 /K5 CPIS fil APACHE I ¥#F43
SIEASC, R FSTLL 1y m Rik/K 5 SPEILA
4= ARDS I M 2¢, iy SP & L& 4 ARDS 1 &
RIZ M R R AT BE 2 FSTL 5 26 ik i a4 ik S Ak
JE R IR T SP AR LA P 48 E R 1 B i,
i SP L&A ARDS [ KU 3 mt
3.2 Ang-1 5 SP 2JILEZ 4% ARDSHX &

Ang-1 7547 i A8 36 0% P L 40 i 19 e A% R Y
RAE LI T7 T A A% B ZAR AT, n] AR KR R G %
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T & BHr A= JL ARDS & & 5E B LI WE ' Ang-1
(1 2235 KPR F Al A8 5 2 L, H 3R K KOF 19 3 11K
5 L3 ARDS (i ™= 5 #2 B % 1A 56, Al %
W98 K AR 38 e B LA IR Ang-1 (93K
IKOPAR T il 5 L3 L 55 il D) B 4 A 22 1EAH G, oI H
I R b % S A e i R L2 W, AR BIF 5 45 R
NS WEFEAL I Ang-1 19 33K PAR T4 AL 15
PR3 R ZBRAL SP L& 4 ARDS B9JRUS: . H Ang-1
K5 CPIS fl APACHE Il ¥/ £ i 4 ¢, &£ W
Ang-1 257 SP Lk ARDS %5 9% #E /2, 45
Bt HL s AT g 2 ARDS F8 L 6 40 1fi % N Bz 40 i A
S AR AV 375 P 1, A7 38 K o A R T AR 2
S Ang-1 K P 19 BEAK i 5 i il P R 40 A 1 45
73

3.380OHdG 5 SP £2JL& 4% ARDSHIX &

8-OHAG Z: 5 PR #2122 Jifi F 95 9 1) g B A L i
T, EATFIEIRE 8-OHAG 7 24 il 5 £ 2 1 v i1
TR K T X B ALY, Cao & W 5T & B
5 BH 2 it 5 KB 1T 8-OHdG AT AR Ay it i 4%
e L 2 4 i 5 0 38 2 (4 AR AR R . Cao S5 5
RIIMIE 8-OHAG 7K V- Fifi 5 #1 X AT fii 58 ™ B e
JEE DT 43 (14 184 J00 T 528 97 386 00, 5 4 DX 3R AR i 2k AR
7 R R R ROR RS SRR A O, AR BFAE 45 W
RS WFFE AL 8-OHAG ik K X B 4L, 1E
e & &SP Lk A ARDS i # R, H.
8-OHdG 7KF 5 CPIS fl APACHE Il ¥ 43 & iF 4
KR 8-OHAG m K kK1 SP & IL & A4
ARDS (1 KU o 4347 J5 R AT e SP i LA #%
3 R 45 IR 53 T 8-OHdG K F i Fhist

3.4 FSTL1, Ang-1.8-OHdG 3t SP &L & &
ARDS #yF il 1&

W B SE A 78 50 PLT . Hb B BB AR T % 18
41,CPIS #43 . APACHE [l #£4} . WBC,CRP %t
o TR L R CRP KSEZE R o 41 o i LA 3%
ik, R W SP B LN RAEK -5 ARDS 19K A4 X%
ZEY, AN FSTL1,Ang-1.8-OHdG = H B &
M SP L& £ ARDS B4 5 L T 5 — B
M1
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