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(FE] HOY BRI Yl 58 LIS 7 « B(nuclear factor—kappa B, NF-k B). 1-BE& 5 &
4K 1(sphingosine—1-phosphate 1, S1P1), i FE F15 555 S F F 3 (suppressor of cytokine signaling 3, SOCS3)
IKF- 55955 175 R JEE 1) AL D R HE ket BB LTS A BN . ik BEHR 2022 4F 1 H & 2024 4F 12 H 7% [ bR s 2
s B BECIA 1 200 1) 40 R B PR R HOL, 2 A RAEL (n = 120) FIERELL (n = 80); ik 120 Bl (44 fa 5z )L
FONNTIEZH . ELISA VERG I =41 1L 7% NF-« B, SIP1, SOCS3 /K-, R/ Spearman il Pearson #H 543 Hr H 5
SR LI HE A NI PRAG BR AR DG o 0 4 B IR YL il 2 fB LR 6 S, 20 A TS RAFAL (n = 131) AU R R
H(n=69), KM Logistic FUHsMTHUG A K2 . R ROC fhZ iFA4 L% NF-« B, SIP1, SOCS3 K% Hi e
PIFTIANAE . R DCA I ITAG LA NF-« B, SIP1, SOCS3 WG RE3RE . S50 HAE4l . FAEA I NF-
k B. SOCS3. C [ M (C-reactive protein, CRP). 21 231 %% (white blood cell count, WBC). Ilfi I Jifi 34 Jak 4u
P43 (elinic pulmonary infection score, CPIS) BT, SIPL., U455 . EF3RIEAL TXHIE4H (P < 0.05); EIEH
M35 NF-«k B, SOCS3. CRP, WBC. CPIS /4 m FHAELL, SIPLLTFRIEA, LFE XA MBREH(P<
0.05)., 5. CPISTF4r. CRP. WBC SIfiif NF-k B, SOCS3 /KPS IEHF, 5 SIP1 KPR MAHIE(P<0.05),
TE A R4l 7% NF-« B, SOCS3, CRP, WBC. CPIS 4@ THi/E RIFdl, SIPIKTF HiE R IFH(P<0.05),
NF-k B, SOCS3. CRP. WBC. CPIS PF43TFm LA K S1P1 FRAR 2 5% i 41 b SR e M i 28 R LTS AS BTGB P =
(P<0.05), i3 NF-« B, SIP1. SOCS3 B4 T2 1 8 Gu P fili 48 B LTS A B A AUC FIRF 3R 25 5 1 L0 100
(P<0.05), &5 207 YL EMi28 LM NF-k B, SOCS3 KFTHE, SIPL KRR, =# 58 ILRE ™%
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Correlation between Serum NF-k B, S1P1, and SOCS3 Levels
and Disease Severity in Children with Bacterial
Infectious Pneumonia, and Their Prognostic Predictive Value

7ZHAO Mengjiao, JU Yanni
(Department of Pediatrics, Xi’an International Medical Center Hospital, Xi’an
Shaanxi 710100, China)

[ Abstract] Objective To investigate the correlation between serum nuclear factor-kappa B (NF-«k B),
sphingosine—1-phosphate 1 (S1P1), suppressor of cytokine signaling 3 (SOCS3) levels and disease severity in
children with bacterial infectious pneumonia, and to evaluate their predictive value for patient prognosis. Methods A

total of 200 children with bacterial infectious pneumonia admitted to Xi'an International Medical Center Hospital
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from January 2022 to December 2024 were enrolled and divided into mild pneumonia group (7 = 120) and severe
pneumonia group (7 = 80). Additionally, 120 healthy children from routine physical examinations served as the
control group. Serum levels of NF-=k B, SI1P1, and SOCS3 in all three groups were detected using ELISA.
Spearman and Pearson correlation analyses were performed to assess the correlations between these markers and
disease indicators and clinical parameters. Children with bacterial infectious pneumonia were followed up for 6
months and categorized into favorable prognosis group (7 = 131) and unfavorable prognosis group (n = 69). Logistic
regression analysis was used to identify risk factors for poor prognosis. ROC curves were employed to evaluate the
predictive value of serum NF—«k B, SIP1, and SOCS3 levels for prognosis. Decision curve analysis (DCA) was
used to assess the clinical net benefit of these biomarkers. Results Serum NF-«k B, SOCS3, C-reactive protein
(CRP), white blood cell count (WBC), and clinical pulmonary infection score (CPIS) in both mild and severe
pneumonia groups were higher than in the control group, while SIP1, systolic blood pressure, and diastolic blood
pressure were lower than in the control group (P < 0.05). Serum NF-k B, SOCS3, CRP, WBC, and CPIS scores
in the severe group were higher than in the mild group, SIP1 was lower, and heart rate was higher than in both the
control and mild groups (P < 0.05). Disease severity, CPIS score, CRP, and WBC showed positive correlations
with serum NF-«k B and SOCS3 levels, and negative correlations with SIP1 levels (P < 0.05). Serum NF-«k B,
SOCS3, CRP, WBC, and CPIS scores in the unfavorable prognosis group were higher than in the favorable
prognosis group, while S1P1 was lower (P<0.05). Elevated NF-k B, SOCS3, CRP, WBC, CPIS scores, as
well as decreased S1P1, were identified as risk factors for poor prognosis in children with bacterial infectious
pneumonia ( P < 0.05). The AUC and net benefit of serum NF-«k B, SIP1, and SOCS3 for poor prognosis were
Serum NF-«k B and SOCS3 levels are elevated in

children with bacterial pneumonia, while S1P1 level is decreased. The three factors are closely related to disease

superior to individual predictors ( P < 0.05) . Conclusion
severity and prognosis, and have high predictive value and clinical net benefit for poor prognosis.

[ Key words] Bacterial pneumonia; Nuclear factor—kappa B; Sphingosine—I—phosphate 1; Suppressor of

cytokine signaling 3; Disease severity; Prognosis
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IR AT — T SO EAE 2, 48 K 200 ] 2
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B A WX G 3 Tl R A8 T G Bk i 5 mL,
B BE [ )5 3000 r/min B0 15 min, 43 B I &
K F ELISA 3557 &6 I 1 v NF-w BOVL3EA 9,
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122 WEIRKER WEBILFER . M.
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45 & . #F 9K & . C W H (C-reactive protein,
CRP). 41 M1 %% (white blood cell count, WBC)
AN PR ifi 3 188 4% 3 43 ( clinic pulmonary infection
score, CPIS) %51l R 78},
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FERR . RTE . BT AR A A R . SR
UL PP FREREAT A, A ERULIGARRER . A
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UL AREEAR . IRIERF S A e som e, kg
52 AW Il B A IE B A TS AN R4 (n = 69),
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K HI SPSS22.0 it =# 3 Ak A T B A B o 3t
PR DA E = AR dE2E (xxs) R, WAL L
BORMIMSTFEAS ki iy, 24 A SR I R
DT, WG HLERAT SNK—q #3; THE05 8
BIECE ) [n(%) ] Fom, dEEESRH 2
5o R Spearman 1 Pearson A 5 P43 1 41 T Je%
Y fili %6 LI NF-« B, SIP1. SOCS3 7K F
L5955 155 8 b R R F8 A5 19 AH 6 o 2R Logistic
5] 3 53 BT 40 1 JR% e 1 il R R LT R R R &K .
K ROC [ £k PFA% 1L NF-« B, SIP1, SOCS3
AKX 1A ) BN E, 31 AUC Fl Youden
840 R H DCA #h & 3FAf 1L NF-« B, SIP1,
SOCS3 MY IIf K35 45 . P< 0.05 £m 27 A%

2 #R

2.1 —EHERIER
AR MRS, BMI i, ZR LG
EX(P>0.05), W1,

F1 =ZHA-MER [(X£5)/n(%)]
Tab.1 General data among three groups [(X+5)/n(%)]

=]

)

Hyl on TS

BMI(kg/m?)
o

¥HEZH 100 6.18 + 1.04 65(65.00) 35(35.00) 18.56 + 3.09

BIEAL 120 6.05+1.01 69(57.50) 51(42.50) 18.33 +3.05
HAEA 80 6.18+ 1.03 44(55.00) 36(45.00) 18.52 +3.08
Fly 0.579 2.121 0.176

P 0.561 0.346 0.839

22 HAlEKREMEER
BREL . EAEALIMTE NF-« B, SOCS3. CRP.
WBC. CPIS ¥4y FXRTRELL, S1P1, W4k . &F
KRR TR IEZH (P < 0.05); FAEL MGG NF-k B,
SOCS3, CRP, WBC. CPIS ¥/ TH20E4, S1PI
RFRAELL, O3 T IR AR AE L (P < 0.05),
W42,
23 YE LMK EILMEF NF-«B.S1P1,
SOCS3 K F 5¥FiE . RAEHEIRAIME X DT
Y1 B JER Y P il 8 B LML YE NF- B, SOCS3
K59 . CPIS PE43. CRP. WBC ¥R IEAE,
S1P1 /K F 59 f% . CPISPE4y. CRP. WBC Y&
AR (P<0.05), W3,
24 MERIFASTHERRAIGKSER LR
5 RAFA R, WA RAIMmE NF-«k B,
SOCS3. CRP. WBC. CPIS PE4r4&5E:, SIP1 A%
(P<0.05), W4,
25 HMARBLAEMRBILFENSEZSH
D20 TR R e M il o BB L TS I 1 (R 4=0
AR=1)FHEE, HHRKNESH P<0.058
FEHR(NF-k B, SIP1. SOCS3. CRP. WBC. CPIS
TE)EN A, WA LR ET 2R
Logistic mE 8. g5 8 B8R, NF-k B. SOCS3.
CRP. WBC. CPIS W53 Jtm LA K S1PT R 5
A B JR Ge MR A L TG A R fE R (P <
0.001), ULK& 1.


https://kyxuebao.kmmu.edu.cn

BT, S5 IS NF-k B. S1P1. SOCS3 7K -5 4 T Jsk e v fii 46

%6 10 AL IR A S B T T A1 119
F2 ZHHEMEREM(X+s)
Tab.2 Other clinical data among the three groups (X=+s)

S| FHIEL (n = 100) BIEd (n=120) FIE (n =80) F P

NF-«xB(ng/mL) 4.15+0.76 5.07 + 0.85% 6.55 +0.992% 173.382 <0.001"
S1P1(ng/mL) 11.81 +2.02 10.76 = 1.794 7.14 +1.125% 175.479 <0.001"
SOCS3(pg/mL) 214.17 +40.55 276.93 + 46.12% 355.58 + 59.244% 190.406 <0.001*
LRR/SY) 89.72 + 14.48 91.48 +15.75 101.15 £ 17.512% 13.156 <0.001"
CRP(mg/L) 6.23 +2.05 31.45+£591% 41.30 £ 6.732% 1117.656 <0.001"
WBC(x10/L) 6.52+1.53 10.17 + 1.742 13.81 +2.334% 345.325 <0.001"
Wi (mmHg) 105.05 + 17.52 93.37 £ 15.44° 90.94 + 15.082 21.204 <0.001*
iP5k (mmHg) 70.38 + 11.76 61.18 10314 59.93 +9.724 27.913 <0.001"
CPISTE43(43) 2.03+0.17 6.08 + 1.02° 7.98 +1.332% 950.966 <0.001"

P <0.05; SX R LA, 2P < 0.05; SRAELL LI, *P < 0.05,

R3 AEBRLMMXEILMFE NF-« B.S1P1.SOCS3 /K E 5miE . RIEIBFRAIHE X &
Tab.3 Correlation between serum NF-kB, S1P1, and SOCS3 levels and disease severity and inflammatory markers in

children with bacterial infectious pneumonia

S NF-«B SIP1 SOCS3
r P r P r P
G 0.552 <0.001" -0.528 <0.001" 0.563 <0.001"
CPISTT/> 0.549 <0.001" —0.540 <0.001" 0.558 <0.001"
CRP 0.562 <0.001" —0.554 <0.001" 0.576 <0.001"
WBC 0.502 <0.001" -0.508 <0.001" 0.520 <0.001"
*P<0.05,

R4 MERFEETEARARKERILE [(X+5)/n(%)]

Tab.4 4 Comparison of clinical data between the favorable prognosis group and the unfavorable prognosis group [( X+ s)

n(%)]
Y E| s RAFH (n=131) R AR (n=69) 1y P
F () 6.12+1.03 6.06 £ 1.00 0.396 0.693
5 0.087 0.768

5 75(57.25) 38(55.07)

i 56(42.75) 31(44.93)
BMI(kg/m?) 18.34 +3.14 18.52 £2.92 0.395 0.694
NF-«xB(ng/mL) 5.16 £ 0.89 6.64 +0.98 10.793 <0.001"
S1P1(ng/mL) 10.41 £2.07 722+1.15 11.864 <0.001"
SOCS3(pg/mL) 285.53 +55.17 351.80 + 58.52 7.907 <0.001"
LR (P /min) 93.89 + 17.34 98.13 + 16.41 1.674 0.096
CRP(mg/L) 32.39 £ 6.66 41.07 £ 6.86 8.671 <0.001"
WBC(x10%L) 10.50 £2.05 13.75+2.41 10.021 <0.001"
W45 HE (mmHg) 93.50 + 15.55 90.29 + 14.71 1.414 0.159
&5k (mmHg) 60.71 + 10.35 60.62 +9.61 0.060 0.952
CPISTESY(43) 6.24+1.22 7.97+£1.25 9.453 <0.001"
i (d) 3.25+1.08 338+ 1.15 0.791 0.430
ABERHAIR(C) 38.41 +0.53 38.56 £ 0.58 1.841 0.067

‘P <0.05,
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CPISHAY —_—y OR: 2.423,95% CI: 1.565~3.751
NF-xB o OR: 2.955,95% CI: 1.684~5.186
S1P1 L OR:0.312,95% CI: 0.186~0.524
SOCS3 I < OR: 2.815,95% CI: 1.576~5.029
CRP . S OR: 2.366, 95% CI: 1.552~3.606
WBC e | OR: 2.118,95% CI: 1.423~3.153
I T T T 1
0 1 2 3 4 5

1 AEEREmREILTE

IR E R

Fig. 1 Influencing factors on prognosis of bacterial pneumonia in children
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SWEAR R, AR — 3R BH M (EPNF- B & T#
Wrfd . 5 SIP1AR T AWE . 3¢ SOCS3 & T #k W
i), WPz LA E R “BRE R BT o %
e AR U452 (8 5 25 S B/ BRI ) 1 k&

e FR, R ROC MHZIEAE IS MME, 45
W%, I NF-k B, SIP1, SOCS3 7K T il 40
PR PE R R B LTS AN R B AUC 53518 0.795 .
0.798. 0.793, XA TWMA AUC 4 0.907, & T 5
B Zge e g o 5=4-293, P<0.001. Zg o p=
2.851, P=0.004. Zy, q0s5=3-057, P=0.002),
WFs. K2,

#5 I NF-«kB.S1P1.SOCS3 M #Hi /a7 R MM &
Tab.5 Predictive value of serum NF-kB, S1P1, and SOCS3 for poor prognosis

A AUC WHE 95% CI R (%) FESERE (%) Youden§ %K
NF-«B(ng/mL) 0.795 5.792 0.731 ~ 0.860 73.91 73.28 0.472
S1P1(ng/mL) 0.798 8.665 0.735 ~ 0.860 72.46 74.81 0.473
SOCS3(pg/mL) 0.793 299.802 0.723 ~ 0.864 73.91 74.81 0.487
i 0.907 0.864 ~ 0.949 92.75 72.53 0.653
H =
0.8 A
. - 1 | v‘lr
= 0.6 -‘ 'HJ—’_‘:T* !
= I ﬁ;&a}fﬂ?
W% | _
041 —sipl
I ——S0CS3
0.2 iy
0 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
1 73 X B

B2 Mm% NF-«B.S1P1,SOCS3 MHEARA ROC Mk
Fig.2 ROC curves for serum NF-kB, S1P1, and SOCS3
in predicting poor prognosis
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DCA Hi £k 53 47
& ] DCA il £k ¥ fili il §§ NF-« B, SIP1,
SOCS3 Wyl R ¥ k45, iR e, e A
0.05-0.85 LN, BCAHE NN NF-« B, SIPL,
SOCS3 7K V- T 24 g S e P il ¢ 8 LIS AN R f)
A A i TR LIRS A B AT B i Y I PR
SR, WA 3.

3 ImiE NF-« B.S1P1,SOCS3 Fiill#i /589 DCA HiZk
Fig. 3 Diagnostic c-curve for serum NF-kB, S1P1, and

SOCS3 in predicting prognosis
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NF-k B R—MEENEZATHT, 25
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PR Ml R 1 & R R R R, KT ] g
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NF-«k B #0006 o] B 50 i 2,
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(RIS AT AL U T 400 . B 200 i 255 0 38 200 L 1) 48
TR, HESR ARG, S5 RIE
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kb, Bl SR AN T N, A A 5, T
STP1 I3 70) ) AT 396 e 3 — g #L AR 4B B4 (AL
S1P1 ik L W] BE A Sy — il Jils CR-A7 L 1 1 77 7E
FESR BRI Ml e b, Ak R R RRE IR T 0 i
DLW R BRI Y . STP 4545 S1P1 Al 4EHE N R 4 i
LR B BE T RE R, B 3 rh RO VR
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REsZA, HE— D E R A AE B3
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JAK/STAT {5 5 0 B 300G, fk & RAE R, #i4%
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P20 3 S A W AN AR AL, DB SORE S
oAV S PR Bz 200 3 o 7 171 AR AR A SR R
ILINE SOCS3 AV T, G AHSCHE M Hr4s
$E7R SOCS3 78 4 F Ik e P il 4R v mT BE & 5 T A
o ZEHLHIE, SOCS3 /KT8 nl G2 HLAA M4
Piad B o0 AR A s, — T T Al A B A
JAK/STAT {5 5 9 2 R R F R, o5 — 7
T 368 3 1 45 0 A0 R AR £k T 1) T 2 R T 58 0N
P L 1

T A TR SRR e P B 4 B LB T PR 2 40 r
Horh M NF-k B, SOCS3 7K F-F+ 5 F1 S1P1 /K
FREREBILTUEARMGKREE, 58z
FIXI) 2 R4 20 fifi 46 o NF-k B, SOCS3 B 5% 45 5
—5, J5HIRRIE NF-k B, SOCS3 47t m 5
filfi R FBILA RBUS A, i —2 38 T E7ET
Al fili & 7™ B R FE R TS IR A . [FIRS, JR
F 5T 2 B STP1 55 22 38 7899 5 1 il R v vl 45 4K
VR R AT o X — 22 5% AT RE S R TR [ JEAA
JIT U 97 G N 25 N K B B R P AL L A
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