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[Abstract] Objective To investigate the expression of plasma S100 calcium-binding protein A8/A9 (S100A8/A9)
and soluble OX40 ligand (sOX40L) in children with primary immune thrombocytopenia (ITP) and their relationship with
bleeding severity and prognosis. Methods A total of 120 children with ITP (ITP group) and 60 healthy children (control
group) admitted to Affiliated 3201 Hospital of Xi' an Jiaotong University School of Medicine from October 2021 to February
2024 were prospectively selected. Based on bleeding grade, ITP children were divided into non-bleeding subgroup (19 cases),
minor bleeding subgroup (32 cases), mild bleeding subgroup (32 cases), moderate bleeding subgroup (26 cases), and severe
bleeding subgroup (11 cases). According to 1-year prognosis, they were categorized into poor prognosis and good prognosis
subgroups. Enzyme-inked immunosorbent assay was used to detect plasma S100A8/A9 and sOX40L levels. Multivariate Lo—
gistic regression and ROC analysis were employed to analyze the relationship between plasma S100A8/A9 and sOX40L levels

and poor prognosis in children with ITP, and to evaluate predictive efficacy. Results Compared with the control group, plas—
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ma levels of SIO0A8/A9 and sOX40L in the ITP group were significantly increased ¢7Z =36.784/<0.001, 32.693/<0.001).
Plasma S100A8/A9 and sOX40L levels progressively increased across the non-bleeding, minor bleeding, mild bleeding, mod—
erate bleeding, and severe bleeding subgroups (/2 =265.204/<0.001, 344.140/<0.001). After 1 year of follow-up, the poor
prognosis rate among 120 ITP children was 17.50% (21/120). Compared with the good prognosis subgroup, the poor progno—

sis subgroup showed higher bleeding grade, lower platelet count (PLT), lower absolute lymphocyte value, and higher SI00A8/
A9 and sOX40L levels ¢2="7.226/<0.001, 5.537/<0.001, 3.745/<0.001, 4.951/<0.001, 5.084/<0.001). Increased bleeding
grade, high SI00A8/A9, and high sOX40L were independent risk factors for poor prognosis in ITP children, while high plate—
let count was an independent protective factor OR (95%C7)=3.952 (1.062—-14.703), 1.137 (1.043-1.241), 1.557 (1.158-
2.093), 0.839 (0.730—-0.965) . The area under the curve (AUC) of plasma SI00A8/A9, sOX40L levels, and their combination
for predicting poor prognosis in ITP children were 0.798, 0.817, and 0.897, respectively. The combined detection was superior
to either marker alone (Z/2=2.478/0.013, 2.145/0.032). Conclusion Plasma levels of SI00A8/A9 and sOX40L are elevated

in children with ITP, correlating with increased bleeding severity and poorer prognosis. The combination of plasma S100A8/

A9 and sOX40L levels demonstrates high predictive efficacy for prognosis.
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Tab.2 Comparison of plasma SI00A8/A9 and sOX40L levels in

ITP children with different bleeding severities

S100A8/A9( mg/L)  sOX40L( ng/L)

19 63.40+9.07 44.17+3.46
32 77.37+7.54 49.38+3.51
32 87.17+10.66 53.99+2.37
26 96.19+5.22 57.58+2.39
11 108.88+8.18 63.70+4.94
F 265.204 344.140
P <0.001 <0.001
3 ITP

Tab.3  Comparison of clinical data and plasma S100A8/A9 and
sOX40L levels in ITP children with different prognoses
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Tab.4 Multivariate Logistic regression analysis of risk factors for

poor prognosis in children with ITP

B SE Wald P OR 95%CI
-31.252 9.962 9.841 0.002 <0.001 -
1.374 0.670  4.202 0.040 3.952 1.062~14.703
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2.5 S100A8/A9. sOX40L TP
S100A8/A9. sOX40L
ITP ROC
( AUC) S100A8/A9. sOX40L



e 74 - 2026 25 1 Chin J Diffic and Compl Cas January 2026 Vol.25 No.1
ITP AUC ITP ‘o
0.798.0.817.0.897 S100A8/A9
(Z/P=2.478/0.013.2.145/0.032) 5. 1. /
N 8/14
5 S100A8/A9.s0X40L ITP 4
ITP ", S100A8/
Tab.5 The predictive efficacy of plasma SI00A8/A9 and sOX40L A9
levels for poor prognosis in children with ITP ] S100A8/AQ B ( nuclear
AUC  95%CI factor«B NF-«B) 2019
S100A8/A9 92.45 mg/L 0.798 0.715~0.866 0.714 0.798 0.512
sOX40L 55.5 ng/L 0.817 0.737~0.882 0.762 0.758 0.520
0.897 0.828~0.945 0.762 0.889 0.651 15-6 . ITP
* . Fortmann 17 SARS-
CoV=2 S100A8/A9
Marchand ~ '* S100A8/A9 6
o S100A8/A9
SI00A8/A9 ITP o
ITP S100A8/A9
o o S100A8/A9
1 S100A8/A9.s0X40L ITP TP
ROC S100A8/A9 ITP
Fig.] ROC curve of plasma SI00A8/A9 and sOX40L levels for o S100A8/A9
predicting poor prognosis in children with ITP
Toll 4.
3 NF+«B
ITP 9, S100A8/A9
o ITP
/ ITP o,
0X40L CD252. 4.
ITP CD134L.gp34
IRE TP T 0X40
N T T B
o T B [
ITP 0X40/0X40L
; o 0X40/0X40L T

Th2



2026 1 25 1

Chin J Diffic and Compl Cas January 2026 Vol.25 No.1

e 75 .

N IeG IeM
2021 0X40L
T
23 s0X40L 0X40L.
Cui 2 !
ITP CD4*'T 0X40
sOX40L
sOX40L, ITP . 2
ITP sOX40L,
. sOX40L ITP 3
sOX40L,
ITP .
0X40/0X40L
4
ITP » sOX40L
0X40L, 0X40L, 0X40 5
/NF—=«B. Janus /
Tfthl  Tfh2 Tfh2 ]
Tth B
7
ITP %
ITP
. ITP s
9
7 ROC
S100A8/A9.s0X40L ITP
AUC . 0
S100A8/A9.s0X40L ITP
4
S100A8/A9.sOX40L 11
ITP
S100A8/A9.s0X40L 12
~ hY 13
S100A8/A9. sOX40L
ITP .
14

Russo G Parodi E Farruggia P et al. Recommendations for the
management of acute immune thrombocytopenia in children. A con—
sensus conference from the Ttalian association of pediatric hematology
and oncology J . Blood Transfus 2024 22( 3) : 253265. DOIL: 10.
2450/BloodTransfus.501.
Gotesman M Shear M Raheel S et al. Pediatric immune thrombo-
cytopenia J . Adv Pediatr 2024 71( 1) : 229-240. DOI: 10.1016/j.
yapd.2024.02.007.
HSP60. HSP70
Th17/Treg J.

2024 23( 8) : 981-986. DOI: 10.3969/j.issn.1671-6450.
2024.08.017.
Mititelu A Onisai MC Rosca A et al. Current understanding of
immune thrombocytopenia: A review of pathogenesis and treatment
options J . Int J Mol Sei 2024 25( 4): 2163. DOI: 10.3390/
1jms25042163.
SunY Xu H Gao W et al. S100a8/A9 proteins: Critical
regulators of inflammation in cardiovascular diseases J . Front Card—
iovasc Med 2024 11:1394137. DOI: 10.3389/fcvm.2024.1394137.

.S100A8/A9
D . : 2023.

Thapa B Kato S Nishizaki D et al. 0X40/0X40 ligand and its
role in precision immune oncology J . Cancer Metastasis Rev
2024 43(3) :1001-1013. DOL: 10.1007/s10555-024-10184-9.
Zhao ] Li L Feng X et al. Blockade of 0X40/0X40L signaling
using anti-OX40L alleviates murine lupus nephritis J . Eur J Immu-—
nol 2024 54( 8) : €2350915. DOI: 10.1002/€ji.202350915.
Cai X Zhang M Ren F et al. Synovial macrophages expression of
OX40L is required for follicular helper T cells differentiation in the
joint microenvironment J . Cells 2022 11( 20) : 3326. DOL: 10.
3390/ cells11203326.
Provan D Arnold DM Bussel JB et al. Updated international con—
sensus report on the investigation and management of primary

immune thrombocytopenia J . Blood Adv 2019 3( 22): 3780-
3817. DOI: 10.1182/bloodadvances.2019000812.

(2021 ) J . 2021 59( 10) : 810-819. DOI: 10.
3760/ cma.j.cn112140-20210509-00397.

(2019 ) J. 2019 17( 12) : 1059-
1062. DOT: 10.13558 /j.cnki.issn1672-3686.2019.012.002.

/ (2023 ) T
2023 44( 1) :6-1. DOI: 10.3760/cma. j. issn.
0253-2727.2023.01.002.

Carnazzo V. Redi S Basile V et al. Calprotectin: Two sides of the



* 76 2026 1 25 1 Chin J Diffic and Compl Cas January 2026 Vol.25 No.l
same coin J . Rheumatology ( Oxford) 2024 63( 1) :26-33. DOL: J . 2024 40(5):
10.1093 /rheumatology / kead405. 425-432. DOI: 10.13431/j.cnki.immunol.j.20240055.

15 Aznaourova M Schmerer N Janga H et al. Single-cell RNA se- 22 DuX ZhuY LuW etal Regulation of the function of T follicular
quencing uncovers the nuclear decoy lincRNA PIRAT as a regulator helper cells and b cells in type 1 diabetes mellitus by the 0X40/
of systemic monocyte immunity during COVID-9 J . Proc Natl OX40L axis J . J Clin Endocrinol Metab 2024 109( 11) : 2823—
Acad Sci USA 2022 119 ( 36): €2120680119. DOI: 10. 1073/ 2830. DOI: 10.1210/clinem/dgae248.
pnas.2120680119. 23 Mori T Yoshio S Yoshikawa S et al. Tolldike receptor 7 agonist

16 Wang] WuW WenT et al. Extracellular vesicle-bound SI00A8/ GS986 is an immune-stimulant inducing follicular helper T cells
A9 is differentially expressed in septic shock and prompts acute lung and expanding HBs antigen-specific B cells in vitro J . Liver Int
injury J . Respir Res 2025 26( 1) : 107. DOI: 10.1186/s12931- 2023 43(6) : 1213-1224. DOIL: 10.1111/1iv.15568.

025-03181-. 24 CuiD Lv Y Yuan X et al. Increased expressions of 0X40 and

17 Fortmann SD Patton MJ Frey BF et al. Circulating SARS-CoV-2+ 0X40 ligand in patients with primary immune thrombocytopenia J .
megakaryocytes are associated with severe viral infection in COVID- J  Immunol Res 2019 2019: 6804806. DOI: 10. 1155/
19 J . Blood Adv 2023 7( 15) : 4200-4214. DOI: 10.1182/blood- 2019/6804806.
advances.2022009022. 25  Tariq Z Qadeer MI Zahid K et al. Immune thrombocytopenia: Im—

18  Marchand V' Laplane L. Valensi L et al. Monocytes generated by mune dysregulation and genetic perturbations deciphering the fate of
interleukin-6-treated human hematopoietic stem and progenitor cells platelets J . Front Biosci ( Landmark Ed) 2024 29( 10) : 342.
secrete calprotectin that inhibits erythropoiesis J . iScience 2024 DOI: 10.31083/j.1b12910342.

28( 1) : 111522. DOL: 10.1016/j.isci.2024.111522. 26  Yang Z Hai L. Chen X et al. 0X40 ligand promotes follicular

19 HeY JiD LuW etal. The mechanistic effects and clinical appli— helper T cell differentiation and development in mice with immune
cations of various derived mesenchymal stem cells in immune throm— thrombocytopenia J . J Zhejiang Univ Sci B 2025 26( 3) : 240-
bocytopenia J . Acta Haematol 2022 145( 1): 9-17. DOI 10. 253. DOIL: 10.1631/jzus. B2300947.

1159/000517989. 27
20 Schettini N Pacetti L Corazza M et al. The role of 0X40-OX40L Th17/Treg J . 2025 36
axis in the pathogenesis of atopic dermatitis J . Dermatitis 2025 36 (1) :7-2. DOI: 10.3969/].issn.1673-5293.2025.01.002.
(1) :28-36. DOI: 10.1089/derm.2024.0058. ( :2023-05-01)
21 .0X40L
64 ) plex J . Biomolecules 2023 14( 1): 38-51. DOIL: 10.3390/bi-

14 GDF-15.ANGPTLS om14010038.

J . 2024 23 21 Zglejc-Waszak K Jozwik M Thoene M et al. Role of receptor for
(18) :967-970 975.DOI: 10.3969/j.issn.1671-6450.2024.08.014. advanced glycation end—products in endometrial cancer: A review

15 Von Rauchhaupt E Klaus M Ribeiro A et al. GDF-5 suppresses J . Cancers ( Basel) 2024 16( 18):3192-3212.DOIL: 10.3390/
puromycin aminonucleoside-induced podocyte injury by reducing en— cancers16183192.
doplasmic reticulum stress and glomerular inflammation J . Cells 22 Kaluzna A Jura-Poltorak A Derkacz A et al. Circulating profiles
2024 13(7) : 637-657.DOL: 10.3390/cells13070637. of serum proguanylin  SI00A12 protein and pentraxin 3 as diagnostic

16 TAFI GDF-5 markers of ulcerative colitis J . J Clin Med 2023 12( 13) :4339-

J. 2024 4352.DOI: 10.3390/jem12134339.
44( 4) :264-269.DOLI: 10.3969/].issn.1673-534X.2024.04.011. 23 . CRUSADE S100A12.

17 VEGF PCI

J. 2025 20( 3) : 387-391. I 2023 21(12):
DOLI: 10.3760/].1ssn.1673-4777.2025.03.014. 2282-2285.DOL: 10.12102/j.issn.1672-1349.2023.12.032.
18 24 Kaluzna A Jura-Poltorak A Derkacz A et al.Usefulness of proguany—
J . 2024 lin pentraxin 3 and S100A12 serum concentrations in diagnosis and
46( 18) : 27882791. DOL: 10.3969/j.issn.1002-7386.2024.18.015. monitoring the disease activity in Crohn’s disease J . Biomolecules

19  Reyes ] Yap GS. Emerging roles of growth differentiation factor 15 2023 13( 10) : 1448-1464.DOT: 10.3390/biom13101448.
in immunoregulation and pathogenesis J . J Immunol 2023 210 25 Alali AA Barkun AN. An update on the management of non-variceal
(1) :5-1.DOL: 10.4049/jimmunol.2200641. upper gastrointestinal bleeding J . Gastroenterol Rep ( Oxf) 2023

20 Xie B Tang W Wen S et al. GDF-5 inhibits ADP-induced 11( 1) : 1129.DOL: 10.1093/ gastro/ goad011.

human platelet aggregation through the GFRAL/RET signaling com—

( :2025-07-08)



