TEZE A M ik hetp: //mchchina. xjtu. edu. cn

Mmi#F sFasL .MR-proADM EEfEMKEJL
REHREMEHEANXR

R AR HRIE L TReR
(LBERBRFEFREME S AUARERILA, EiF 201900)
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The association between serum sFasl. and MR-proADM and disease progression and
prognosis in children with severe pneumonia
QIN Yingchao.LLU Lijuan,ZHANG Xiaoying
(Department of Pediatrics ,Shanghai Ninth People’s Hospital ,Shanghai JiaoTong
University School of Medicine ;Shanghai 201900 ,China)

[Abstract | Objective To investigate the relationship between serum levels of soluble Fas ligand (sFasl) and mid-regional
proadrenomedullin (MR-proADM) and disease progression and prognosis in children with severe pneumonia. Methods A total of
112 children with severe pneumonia who were admitted to Shanghai Ninth People’s Hospital of Shanghai JiaoTong University
School of Medicine from September 2020 to September 2023 were enrolled as the study subjects,and they were divided into severe
group (n=72) and critical group (n=40) according to the progression of their disease.In addition, 64 healthy children were selected
as the control group.After 30 days of treatment, the children were divided into survival group (n=89) and death group (n=23)
according to their survival. Enzyme-linked immunosorbent assay was used to detect serum levels of sFasl. and MR-proADM.
Spearman correlation analysis analyzed the correlation between sFasl., MR-proADM levels and pneumonia severity index scores.
Multivariate logistic regression analysis was performed to analyze the influencing factors of the prognosis of death in children with
severe pneumonia. The receiver operating characteristic ( ROC) curve evaluated the predictive value of serum sFasl. and
MR-proADM levels in children with severe pneumonia. Results Serum sFasl. and MR-proADM levels of children in the control,
severe.and critically ill groups were sequentially increased.and the difference was statistically significant (F-values were 234.738

and 181.025, respectively, P<C0.05).Compared with the survival group,the serum sFasl. and MR-proADM levels in the death group
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were obviously higher,and the difference was statistically significant (z-values were 7.895 and 7.294, respectively, P <C0.05).The
results of Spearman correlation analysis showed that the level of sFasl. was positively correlated with the scores of sequential organ
failure (SOFA),CURB-65 and pneumonia severity index (PSI) (r-values were 0.467,0.482,0.546, respectively, P <C0.001) , the
MR-proADM level was positively correlated with SOFA,CURB-65,and PSI scores (r-values were 0.623,0.541,0.578, respectively,
P<C0.001).Logistic regression analysis showed that elevated levels of procalcitoninogen (PCT) ,C-reactive protein (CRP) ,sFasL.
and MR-proADM were all risk factors for death in children with severe pneumonia (OR values were 1.722,1.648,1.931 and 1.873,
respectively, P<C0.05).The results of ROC curve showed that the area under the curve (AUC) of serum sFasl. and MR-proADM
levels in predicting prognostic death of children alone and in combination were 0.830, 0.800 and 0.935, respectively, and the
combined predictive value of the two was higher (Z-values were 2.088 and 2.066,respectively, P<(0.05). Conclusion Serum sFasl
and MR-proADM levels were closely related to the progression of severe pneumonia,and the value of joint prediction of prognosis in
children with severe pneumonia was higher.
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Jits 58 2 — Tl UL B W AR G R i L O i R YR IIfi 2 Wi 12 45 G F5RE il R AH S22 Wi br i s @1
I I I 2 A, T EORE AR AR LI & 4% B 5 T AT HLGE SR IT s O FF MM 4 =30 I/ min, HEER
K Z A I KA U S BE IR LN Pt QI A I R S8R RFERH; OG5 IFm
FRET R B EOE R B EY . B, & TR IRIE W E T RE BRI 2 s A HAL I R SR #
7 /N JLEERE I R 19 A 5T © BRSO R L AR HR AR L 1 1 J B 43 oy S0 40 (72 ) Fn A
T A R S V22 i JE AR OL PR 7R 8 3R T 3 e rh AE FORE 4 (40 ) , He b O 4L 5 M 37 4L Lk 35 4,
T DRt 8 1o DAV A iy 8 5 19 A 8 R PR GRS T A H ~9 % E 1 (4.5740.63) %, BBULAEA
WO Db 0 SRR AT 1 380, J S AT WR /N LIRS e 2 TILA5% T e 25 9 9 IR
fili RAE T 1) S5 . AT % Fas AL/ (soluble Fas Fo TR B E 22 ] Aot 18 Bl AR 6 AN H ~9 %,
ligand, sFasL)J& FasL iyl i PEIE 20, EEE L 455 S (4.5940.64) % , B LI B0 e 0 S Ak R
Fas Z R IFA T A0 A5 5 30 F . 76 40 B0 07 T L B %8 I FERTZ 0 00 L EE 64 M Sy e IR 4L, B
BRI RARA WA " BIEROTARAER g 53 g0 gk 31 01,0 6 4 ~8 %, P
HE RIS RSN RESRAL ) Iy 6100, 68) . o1 JL a0 4E U b BB 22 52 K
I sFasL 7K, 1 LA L g B i B2 5 Jili 35 AH OC 95 G bhe B YL (P =>0.05) B T WM. it BRge vl 2
P DD A I B Conidregionall gy g o it A B 2 0 2 0 200 R
proadrenomedullin, MR-proADM) J& — Fl Ifil 4 7§ 4 B, 2020-K-46) .
JUR o B9 IR 52 5 P e R e L e i A 2 B oy e
by 2 SR il 45 92 9 ) R RN AR ORE A K, I AE Il v TP ] o
e ik BT A o T 103 I R B A 1.2.1 &4 M K AR K 55 I F 48 4F & e 75 sFasL.
P, HETA % sFasL . MR-proADM & /)5 JL 3 5E il MR proADM s i
S 100 TF 52 B b I A B 5 B R G 0L REFHLEREZFE KL S ml, 57
sFasL.MR-proADM /K ¥ 5 7 5 i 46 £t LS 15 % 2 By Horh — 43 B3R FH BC-7500 1fil 20 A 43 B A R I
T RS 5 2 L L W I B T o 45 5 165 VT 46 K B 0 i A W BT R F I A BR A D H T 1 4L (white
VA TE S RIS B — e R R R blood cell, WBC) FlIfil /R & & (blood urea nitrogen,
ST BUN) R 5 5 — 0 % I # 8 4h, F8 87 3% )5 T
N 4°C .3 000r/min B0 15 min, Y4 B .5 % —20°C
1.1 — &R PRAFRFIN A2 4 i 3K H 98 W RT3 7] 50 4G D 25 3R,
VR 2020 4FE 9 A & 2023 4 9 AWM T i< AW 1 38 B AR N oA Ry R 2k, SR C16200
KA B BB E 2R LN R EEBE st i2 9 112 ) 84 A4 H Bl A4 B A (36 E Bio-Rad 24 &) I % I
fili R BILAE MRS, HAFRE: QA BILE C [ I & H (C-reactive protein, CRP) ., % ¥5 & Ji
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(procalcitoninogen, PCT) | sFasl. #1 MR-proADM
K-

1.2.2 ZaE M K BILA K= EIEF 0 R 54

KT B % H 2 e = 3 (sequential organ
failure assessment, SOFA) ¥4 . CURB-65 43 . flifi
R H H5 E0 (pneumonia severity index, PSD) B 43 #F
Aty £8 )L 8 il 48 ™ E R B, Hoh SOFA 143 40 45 B
MLTIRE O 148 3R G2 R FE E D) BE 5% 6 38 4, B
B4 0~ 4 4, B ok, g D) AR R A R ™
CURB-65 P43 49,45 W 4 5 <<90 mmHg ., I W Ji 5 =
30 ¥X/min,BUN>7mmol/L % 5 T, &I 0~1 45,
S N O™ PSTRE A L3S A IR E VIR AE
BB SEAR A 20 I FET UG 2 2 AR & <290 43 P g
91~ 130 4% i f& =130 4%, 4 fH 4 5 3€ T KBS
w7 B PSIPFAF<C130 439 72 B B OL Y A IE
2, PSI ¥4 >>130 4314 40 B BB LGN A f& BARE 4 598
J7 30 KRG, R 95 8 LA 17 45 7 B H o o A A A
(n=89) FIAT -4 (n=23),

1.3 &t EFH*E

K] SPSS 25.0 AR HEAT K Ah BE 3+ BORERH LA
B o) FVE 43 L (V0D Ko AT X7 K5 1 5 %ORHAT
FIES A LIS B bR 22 (x £ ) FRom AL 47
¢ K3y ZH AT F K8 s R A Spearman 1253 #7 1fil
1§ sFasL .MR-proADM 7K~ 5 fitfi 4 ™ 5 48 B0 73 1
MK £ & Logistic B 9 43 #7 Ifil 1§ sFasL,
MR-proADM X 5 4 Jifi 4 £ L5 B9 52 0 5 25 1] 52 1

Z T AE ¥ AR il 28 (receiver operating characteristic,
ROC) PEAG ML sFasL, MR-proADM 7K - %} 5 %E fili
REJVET-H B MAE., P<<0.05 BRAnERASIT

2 &R

2.1 =48 M & sFasL.MR-proADM 7k F Eb 88

X B2 EEGE AL A EEGE AR LIV sFasL.
MR-proADM JK VK R T+ &5, 22 5 A G2 it 7 i X
(F A4 234.738.181.025,P<C0.05) , W5 1.

x1 Z=ZHAIMF sFasL . MR-proADM K E L& (x +5)

Table 1  Comparison of serum sFasl. and

MR-proADM levels among the three groups (x = s)

20 51 Bi%L sFasL(ng/L) MR-proADM (nmol/L)
pOpiicEA| 64 10.17+2.25 2.49+0.58
Gigniil 72 17.1244.17% 4.504+1.09°

£ T 5E 41 40 28.85+6.43% 8.4742.85%

F 234.738 181.025

P <<0.001 <<0.001

VE -0 b B LA L 2 5 G T R S T U L 2 A
HES 38
22 EFHEMETHBILIGKREZ R LI
AR R FET- 4 L SOFA 1143 .CURB-65
PE4Y .PST PF43 (CRP il PCT /KP4, 22 5 A 4
HeFE G AT 3.128~18.885 2 [i], P <C0.05) .
HApPbs 22 7 gt E L (P>0.05), Lk 2,

x2 HETFEMETABILERZIHER X £5.000)]

Table 2 Comparison of clinical data of children in the survival and death groups [x £s.n(%) ]

i H H A7 (n=89) FET 2 (n=23) t/x? P
P53 0.003 0.957
% 47(52.81) 12(52.17)
7 42(47.19) 11(47.83)
R (%) 4.59+0.64 4.53+0.61 0.405 0.687
9o JE AR 2 7R 0.721 0.697
2 A P i 33(37.08) 9(39.13)
Jod B T i 25(28.09) 8(34.78)
ST E AR i 42 31(34.83) 6(26.09)
£ IAE I i 20RE / 21 I W 38 0.973 0.324
<l 56(62.92) 17(73.91)
J 33(37.08) 6(26.09)
3
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i H HAFH (n=89) FET- 4 (n=23) /X" P
SRl RS 1.530 0.216
= 62(69.66) 19(82.61)
7w 27(30.34) 4(17.39)
WBC(X10°/L) 14.0943.15 14.924-3.72 1.084 0.281
BUN(mmol/L) 7.2341.41 7.80+1.85 1.616 0.109
PCT(ng/mL) 8.22+1.70 9.58+2.39 3.128 0.002
CRP(mg/L) 91.124+12.41 127.04+16.89 11.438 <0.001
SOFA F43 4.764+1.13 7.93+1.82 10.443 <<0.001
CURB-65 ¥4} 3.4140.16 4.254-0.28 18.885 <0.001
PSI 43 108.75421.68 129.92425.23 4.034 <0.001

23 FHMIE T HEI MF sFasl,
MR-proADM 7k F Eb %

SEAAMLIFET- A1 E sFasL, MR-proADM
KFTHE . ZRBAG I EE LG H5 58 7.895,
7.294,P<C0.05), WL 3,

*3 EHFEMETARILMTE sFasl,
MR-proADM 7K FEL 8 (x £ 5)
Table 3 Comparison of serum sFasL and MR-proADM

levels in children in the survival and death groups (x &= s)

20 51 % sFasL(ng/L) MR-proADM(nmol/L)
Ep | 89 19.4144.62 5.2941.46
T 23 28.67+6.35 8.34+2.73

¢ 7.895 7.294

P <£0.001 <<0.001

2.4 BEEM K B JLILF sFasL.MR-proADM 7K
TSR ™EEEITSMEXLES

Spearman K43 M 45 R B IR, sFasL /K5
SOFA ,CURB-65,PSI 43 ¥ 1IEAHE & (r {H 57
W 0.467.,0.482,0.546, P <<0.001) , MR-proADM
K5 SOFA, CURB-65, PSI P44 R 1IE A 56 56

A fH5 %R 0.623.0.541.,0.578, P <C0.001), IiL
* 4,

x4 EEMKREILMFE sFasL.MR-proADM k£ 5
i ¢ 7™ 25 48 8501 43 B9 48 K 1
Table 4 Correlation between serum sFasl , MR-proADM
levels and pneumonia severity index score

in children with severe pneumonia

sFasL. MR-proADM
Ry
r P r P
SOFA ¥4y 0.467 <20.001 0.623 <0.001
CURB-65 43 0.482 <20.001 0.541 <<0.001
PSI ¥4y 0.546 <0.001 0.578 <0.001

2.5 BEE Logistic pMEBEEMKX B ILTFIE
THEmMEZE

DL M A8 A8 LTS % A 17 0y IR 2 i (BB TS =
1,414 =0),LL PCT,.CRP.sFasL.MR-proADM 7K
S CSEMED R AR &L 4T Logistic BIH M #r. 45
./~ PCT.CRP, sFasL, MR-proADM 7K F 7} & 13
SRy L Il 48 L BUS SE TS A A I PR 2R (OR B 43 51 R
1.722.1.648.1.931.,1.873,P<C0.05), L& 5.

x5 BEMRKRBILBIBRETHE EE Logistic BIE5#

Table 5 Multifactorial logistic regression analysis of prognostic mortality in children with severe pneumonia

LD B S.E. Wald X2 P OR 95 %CI

PCT 0.543 0.178 9.323 0.002 1.722 1.215~2.441
CRP 0.500 0.206 5.881 0.015 1.648 1.101~2.468
sFasL 0.658 0.213 9.544 0.002 1.931 1.272~2.932
MR-proADM 0.628 0.210 8.930 0.003 1.873 1.241~2.827
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2.6 MiF sFasL,MR-proADM 7k 3 Xt & JiE fifi
£ILTEE TR M E

224 ROC i £ PF Al sFasL, MR-proADM /K
X HRE it g8 A8 LS AT R SO (. A5 R R,
1% sFasl, MR-proADM 7K - A K BE 45 75 0 i

*k6 Mk

JLTJE FE T A9 #l 28 T 10 FX Carea under the curve,
AUC) 709 4 0.830,0.800,0.935, H — # BE4 T il
W% (Z 520 59N 2.088.,2.066, P<C0.05), IL
%6 FE 1,

sFasL..MR-proADM 7Kk 3 3t 2 fiE it #¢ 28 JL ¥ /5 & 1= B0 3l 9 1

Table 6 Predictive value of serum sFasl. and MR-proADM levels for prognostic mortality in children with severe pneumonia

AR AUC T 95%CI HURBE (V) RS0 Youden 5%k
sFasL(ng/L) 0.830 26.04 0.748~0.895 78.26 89.89 0.682
MR-proADM (nmol/L) 0.800 6.77 0.714~0.869 82.61 86.52 0.691
ZHEBES 0.935 — 0.872~0.973 91.30 83.15 0.745
10 ‘ b AT A5CPP A R Al A AR L I R R R T 1 A 2
d / BhELEER,
o8 J— 3.2 sFasL 5/NLEEMKXRFIEREERX
0.6} FasL 2 — 4l R ms e A, Y5 Fas 456
% U Fas/FasL {5 5 18 [ C 8% UF L7 N2 K sh ¥y
Foal o A 9 2 454 05 6 80 e 7 o 2 96 3 TR 4R A
/ — MR-proADM 1M sFasL f& FasL B M8 3, vl # e 1 Bl 1z
021) T shn SN 05T 0 = 3 R Foas T Ak A
N X 55 1 3 B« 52 4 02 3020 ML - 0 8 2 1A
00 0.2 ‘:jﬁﬁ‘g 08 LD FREBCEERY . R, E SR EB LGS
HERE LN B AP L il Fas/FasL 3 #3005 23 B R il i
MR Fesl MR proADMACE I O 1 128 S 0 LB 1 3 15
BEMKEBILBEFEETH ROC thgk
Fig.1 ROC curves of serum sFasL and MR-proADM S A0 T 2 1 A 2 A e T o e 1
levels 10 predict prognostic mortaliy KIS 50 R MR A L
in children with severe pneumonia sFasL 7K F- B & Tt &, H K F 5 0004 8 g 72 3 2
TEAH G, X DAl Mg 0E LI RA B i,
3 itig

3.1 7N JLE fiE A 2 B 52 BOIK R 12 B
HE il R AL S TR IR T RE 2 4 A5 K
— RN RAE T 4 G M RE I, 3 28 S 0] BE 2%
HE— L S E RN T RE 5. RS
SN T IE H AR B T BB 0 AR AR I E 28 45
SEORAL Y, H 28008 T R LR AT MR E . X
%Eﬁﬂfﬁ%ﬁ%%%%TT%E%ﬁimo H i
I PR b 3 %58 i SOFA 34y . CURB-65 4}, PSI
VPRI 85 VE 40 b o PEAS 51RE il 48 A9 B8 T2 XURS: , DA K3
IR CRP\PCT 45 R AE K F K 12 W 5 5E il 48 02 75
Itk W FEAE 5 A0 45 VF 43 52 A7 % L JE b o 45 R R 15
Wi, A7 7E—E W R BR . 55 A WFse & W, CRP.PCT
TEAS il 2 83 TS A4 e ik . Rk, 4k

7

p=
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A WFGEE , sFas/sFasL o] #0076 NF-xB & & {5 5 il
% o DA T -5 3507 W T 9 i A, 3 I 2 G 4 SR 52 o2 Jn
T EE I 0 S 786 RSB A5 o 7 P A A7 K S I R
i PR ™ B AT BOME B AE L PRI HE D sFasL fE /L
Al R P R R R AR Y AR
b, FE i 6 B LIS sFasL /K SEW1 B A, Hofa &
iE 20 B LIS sFasL 7K P W & & T 80 4 s i — 20
A3 M7 HLKF 5 il 98 7™ F 8 BT 43 1 A DG & B, R
JLHIL Y sFasL 7K S8 e , 9o 9 ™ o A B i g . 3R W
sFasL 25 T BEAEM R W) & R,

3.3 MR-proADM 5/MLIFEFEEREZYVIHEX

MR-proADM & ADM #Y 3E % 3l B 1k 9 I,
ADM J2& —Ffr i 58 £F 5k 0K, e il o0 J0E T B A R
B PN B A RN P T AL AR S R R T, B
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R BR SRR AVE T . B ADM A Ky 38 25 BE A E 48
2 M R BRSO R 2 5 5 RE I & A= TR AR
2 A & RBErE s B E T, i MR-proADM 7K
S 4B AL, Cameli Z5N BESY W,
COVID-1 5 R 955 B 5 34 5 il 4% WP I o oy [ %
PE B P, A MR-proADM 7K S ¥ i
Fr i s AL AT 68 2t il 3 8 22 B e . ADM g K
TG U W I IO At G g5 20 L 43 WA BT 4% TR B
T A2 0 450 £ 952 400 L 098 W K 2 AR 3R, 5 Bl 2 e
B A o RR A SR AR SV I ) A T 2 A5
T3 A AH W FE HRAE L 76 /N L K AR TR I I R | e
S e A O G S NI < i L 3 i1 1T
MR-proADM /K *F- J+ &, 3f 5 APACHE I ¥ 43,
SOFA 4341 3¢, HLWF I8N g 76 DF-Aili e 5 9E K 52 28
HIE TR A, A I 3 MR-proADM 7K - 1] fE 2
SOFA P40 RAF AR T £V, AR k3, &
S il 2 B LM 3 MR-proADM /K F- B 8 7F i, 3F 5
SOFA 145 e HoAb B 43 B 1 405G, 55 DL AR B 92 445 21
FHARL, U8B 1L 3 MR-proADM /K- 5 2 M R 6E K
THE B 1 & B DA T

3.4 sFasL #1 MR-proADM Bt & Xt /)h JL = £E Bih
*K BTG M E

AHIEFE K B AE FAE R B L T, AR T4 L
W) sFasL . MR-proADM /K 3¢ )8 i & T B 74,
H K T 5 ¥ 0 215 il 98 58 LTS S8 T 19 f B R
2, HBA MR ILWS TR AUC 24 0,935, 1
JEHEE N 91.30% , Ui B sFasL I MR-proADM #J fig
M R PPAk EE il 4% S8 L USRS B LT AR AR .
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FET IR A, 5 B A5 e TN %o i RE il 4% AR L TS
BA —E WM e, 52 B K X sFasL M
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FABLE AT R AT .
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