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Development of prediction models for chronic immune thrombocytopenia risk in children
stratified by sex
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[Abstract] Objective: The impact of sex on the prognosis of childhood immune thrombocytopenia (ITP) remains controversial, and
the view that female sex is a high-risk factor for chronicity has not reached a universal consensus. This study aimed to construct sex-
specific prediction models for chronic ITP through sex stratification, providing a basis for individualized prognosis assessment and
early clinical intervention. Methods: This retrospective study enrolled 224 children initially diagnosed with ITP who were hospitalized
in the Department of Pediatrics at The Affiliated Huai” an No.1 People’ s Hospital of Nanjing Medical University, between 1 January
2019 and 1 January 2023. The cohort included 128 males and 96 females. Demographic and clinical data were collected , with a follow-
up period of at least one year. Multivariate logistic regression analysis was used to develop prediction models for chronic ITP separately
for males and females. The performance of the models was evaluated using receiver operating characteristic (ROC) curves, calibration
curves, and clinical decision curve analysis. Results: This study found that sex was an independent factor influencing the prognosis of
childhood ITP(P < 0.05). Sex-stratified prediction models were constructed. In the male model, absolute neutrophil count, neutrophil-
to-lymphocyte ratio, platelet count on day 7 of treatment, complement C4, and bleeding grade were independent predictors of chronicity

(P < 0.05). The area under the ROC curve (AUC) for the combination of these five indicators was 0.879 (95% CI: 0.819-0.938).
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However, in the female model, absolute lymphocyte count, complement C3, platelet count on day 7 of treatment, and immunoglobulin G
were independent predictors of chronicity (P < 0.05), with a combined AUC of 0.902(95% CI: 0.842—0.961). The calibration curves
for both models were close to the ideal curve, and the clinical decision curves indicated a positive net clinical benefit within a threshold

probability range of 0.10-0.70. Conclusion: Predictive factors for chronicity in childhood ITP showed significant sex differences. The

sex-stratified prediction models demonstrated good predictive performance.

[Key words] immune thrombocylopenia; child; sex stratification; chronicity; predictive factors

B P P I /N AR U /D i (immune thrombocytope-
nia, ITP) f& — M 57 5T P B0 3RS 1% B & S e 1
Hh L PR 9 s 5 FL e B ARR AU D e A 3 0 L /N AR
DB TR A AN 2 5 L5 R B At 2 5 1 1 /N AR
R 2R LRI R R E R, 5 10%~
20% 7] & & A2 1% ITP (chronic immune thrombocyto-
penia, CITP) , JR A #f 58 16 1% LL 7] 7T 35 289"
CITP 8 JLANL I W e B H I A6 7 A R AN RS R
(0 A, 38 7T fe 3G 0O B AR A, AR VE B R B, 5
M) JFG B o0 4 B JRE 5 R I, A ) B IR S 5 R T
DAt 25 5% R i R A 82 1 70, B0 IR 9T B U A
FEUL DR, FOEAR CITP RS R 2%, A B Tl
PR B A2 1] 72 A A AL 16 7 SR, JE S X T RE B K 4%
fift BOL K B T8, 0] v XU B LS IR A
RUEH

EAFE R A, 0% ) LE TTP F5Ja 520 47
FAES L. F7r W TR W 2t R B AL B e G A
7 T AR B FL N S S TSR TTP Y
IR B G et SR, X AR I 9 4l B 1k
T 21 i Chelper T cell, Th, £3.45 Th1 Th17) Eb 451 38 & |
e % D RE TORE , (22 B B U4 AL A0 L /NSRBI
3 5 R T 4 P R D K G A T RE A2 4 AR
K, A FEE S RPN R s, R
JSLAEAE P ) 2« Lot 8 SR I T R A
P CUR S 4H i 18 22 ) A2 28 3 1 Cln 9k EX5 4 i 3 B
T A B AR 28 M 400 D R R B N D 5 17 55 4 U AR A
HAEF R R i e X et )
FH R B S 8 2 LA L2 Wi RAIT 98 Hh B 22 53 A TP 12k
Aoy R T iR At AR . SR, H RTERX ) LE ST
AR o1 5 S A2 T A TR O R AN R AN T AL
PR PEAR o

DRk, ASHIE 52 B AE 3 i B LI I PR AR AE 5 % 3
FE A 18] ) 22 53, IR I8 5 23 2 IR A [R5
REAIEE AL B SRS I PR 3R, DU OC AL BLA XU 73
JERRARL, D9l PR A AL BB R SRAR R

[J Nanjing Med Univ,2026,46(06): 854-863 ]

1 WRIAE

11 %

[P AN N 201941 1 H—2023 41 H
1, 727G 5B RE R A B Ja i 22 5 — B2 Be LB E IR
B2 N ITP 1) 224 B LA NBE TN R o IAFRHE:
O K2 BAF A B LB R o 8 1 i /AR O
EIZ WS 1R YT B g 8 (2021 SR RO Y Y2 bR
#e: @ EITPIRIT S B <18 8 % s g il i i
LI 112 s BUUE EOR FR R B U =20 1 4F
(BEVIR ) 2 5 LRI A3 H 24D
HERR AR A : OB P R G2 5 B s B A 28 1T /)
BRI E « () FR 24590 I G B HL At 1 B 4 2 R
5 WG I R 3 B0 4 R AP L/ R D s AR e 18 A
BEVTTHRI. ARG B s R R M R 2 5 —
BRRE R IR A oo tliE (1B P 5. KY-2023-079-0D).
FAFITH B VA E A N B R RG24
1.2 Fik
1.2.1 #FRTAH R

KW TR T 45 & B NN AR R ITP /&L
FE T RS I B Wl R B2}, BAR L35 R 5 L 4R 8
I /MR Cplatelet, PLT) %« A 4 bz 241 i &8 %6 11 £k
(absolute neutrophil count, ANC) - bk EX 41 g 46 % 114
(absolute lymphocyte count, ALC) « 4= £ 9% %8 iF §5
#( (systemic immune-inflammation index, SII) (SII=H
5% i1l 0N ol 11 AN R N v 1 R O N AR et A
20 A5 96k B2 4 Y LE AE (neutrophil -to-lymphocyte ratio,
NLR) . #L1& M Z ¥ (lactate dehydrogenase, LDH) « %k
& C3. 4 A C4. G2 3K 85 F A (immunoglobulin A,
TgA) « % Bk 85 11 G Gimmunoglobulin G, TgG) « % %%
BR & 1 M Gimmunoglobulin M, IgM) 7K ~F | I i /8% 4%
CI~4 JiD ML 2%, ARG YT 1 JE B LN T
(d7-PLT) . AR 48 79 € SO 8L D02 i H i
FEEEHEAT 23 e LN G # B e @i TIK
Je A 2 mg/ (kg d) (B KFE A 60 mg/d) , FF822 i ;



© 856 NI

S NI -

546 555 6 1
20266 A

3 G HA AR AR Ot i R R S S R B (B A
0.8~1.0 g/kg) , ¥k H & 2 PLT<50x10°/L, I [ 5 & F
FI 1V, o 452 AU CITP 52 SCA 9 FE i
127, JECITP M AFEFiZ W ITP Ol AE<3 N D 5
R ITP O AR 3~12 4 DM B4 RN 124>
H, 8 55 3 F 8 CITP 83E CITP.
13 %itsrnk

AT 584 FH SPSS 26.0 K R 84t (R A 4.4.3) 5
AT UM Gt e A B TS 2 R RE VRS . B
2, A1 FH| Shapiro- Wilk 6 56 % 7% 2248 7 347 IE A M
Pl . FFE A A 18 5 DA E R HE 2 (o £ 5)
FEIR ) IR FHARSEREAS ¢ A6 34T A1) LU s JE RS
53 A7 A% 5 ) LA A 0 DY 437 280 LM (Pas, Pas) 18
IR, 3K H Mann-Whitney U K56 AT 4 A L #E . X
T oA &, UAEL CH 2 O [n (%) 13K, dHTE
BRHY RS . X, R T Z 2K B (variance
inflation factor, VIF) . & Z. & (tolerance) Vil H 2% &
FLLR I 1) 8, %2 PR K Logistic [1] V52 #T CITP ()8 57

F1 ITPEILIM

T 2 o 55, R A 52 E TAEFFAE (receiver
operating characteristic, ROC) 12k A th 28 [ # (area
under curve, AUC) ¥l 152284 [ [X 73 i s % FH A% 4
2 Fll Hosmer-Lemeshow $8L G0 BE A 36 VA A5 8 fr A%
HEE, R IR A 2R BT 1 BLP > 0.05 RoRERI &
JE R A5 SR A B 3K #h 28 (decision curve analysis,
DCA) VA AR I PRI 3R 2 B Re ) 1 B Ak, P <
0.05 NZE A it o

2 % B

2.1 ITP #ILHG £ F W o4

AT LN 224 B 1TP £ L, Hodr 53 128 7],
296 4 . IR K M R, SRR L d7-PLT. ANC.
ALC.SII. NLR #MA C3 #MA C4 TgA 14 51 ifi 4y
B SRR EMRPY <005, £ 1. ERIERI
VIF $J<10, tolerance 33>0.1, NMEE L B E, £
Kl 3R Logistic [7] 5 73 #1 #F — B4IE 92, d7-PLT. ANC.
ALC. M C4 PRI 5 TR br 5 Pl J5 BhoSr AH O (P <

EEALESES: NS Xl

Table 1 Univariate analysis of prognostic variables in children with ITP
Variable Total(n=224) Non-CITP group(n=124) CITP group(n=100) Z P

Agel years, M(Pas, Pys) ] 4.50(2.00, 8.00) 3.00(1.00,7.00) 4.00€6.00,8.75) -4.827 <0.001
PLT[X10°/L, M(Pss, P35) ] 15.00(8.00,32.75) 15.50(7.00, 38.50) 14.00(10.00, 30.00) -0.154  0.878
d7-PLTX10°/L, M(Pas, P20 ] 112.50(67.00,190.000  151.50(91.00,255.75) 86.00(48.00,129.75)  -5.840 <0.001
ANC[X10°/L, M(Pass Pys) ] 3.06(2.00,5.19) 2.74(1.82,4.54) 4.23(2.52,6.56) -3.407  0.001
ALCLX10°/L, M(Pass Pys) ] 3.19(2.29,4.54) 3.68(2.32,5.49) 2.93(2.27,3.66) -3.599 <0.001
SI[X10°/L, M(Pas, Ps) ] 16.09(6.63,35.43) 11.34(4.49,31.55) 19.93(9.68,43.67) -3.295  0.001
NLR [M(Pss, Pr5) ] 1.02€0.52,1.93) 0.74(0.40, 1.56) 1.36(0.71,2.68) -4.475 <0.001
LDH[U/L, M(Pss, P5) ] 281.00(238.25,325.75)  279.50(238.25,314.75)  285.00(238.25,337.50) -0.447  0.655
C3[g/L, M(Pss, P35 ] 1.05(0.89, 1.200 1.03€0.87,1.15) 1.08(0.96,1.22) -2.543  0.011
C4lg/L, M(Pss, Pr5) ] 0.22€0.17,0.28) 0.20€0.14,0.25) 0.25(0.18,0.31) -4.603  <0.001
TgAlg/L, M(Pss, Prs) ] 0.92€0.46,1.45) 0.72€0.34,1.37) 1.07€0.72,1.55) -3.074  0.002
TeGlg/L, M(Pss, Prs) ] 13.13(9.01,18.59) 14.10€10.41, 18.48) 11.12(7.85,19.05) -1.751  0.080
IgM[g/L, M(Pxs, Pss) ] 0.97(0.70,1.18) 0.98(0.72,1.25) 0.92€0.63,1.15) -1.353  0.176
Sex[n(%) ] 5787 0.016

Male 128(57.10) 62(50.00) 66(66.00)

Female 96(42.90) 62(50.00) 34(34.00)
Infection trigger[n(%) ] 0.013  0.908

Yes 120(53.60) 66(53.20) 54(54.00)

No 104(46.40) 58(46.80) 46(46.00)
Bleeding grade[n(%) ] 12.264  0.002

Grade 0 41(18.30) 17(13.700 24(24.00)

Grade 1 105(46.90) 71(57.30) 34(34.00)

Grade 2 0(0 0O 00

Grade 3 78(34.80) 36(29.00) 42(42.00)

Grade 4 0(0 00 00
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Table 2 Multivariate logistic regression analysis of prognostic factors for ITP

Variable B SE Wald P OR 95% C1 Tolerance VIF
Sex -1.008 0.413 5.950 0.015 0.365 0.162-0.820 0.775 1.290
Age 0.078 0.059 1.757 0.185 1.081 0.963-1.213 0.698 1.432
d7-PLT -0.012 0.003 20.012 <0.001 0.989 0.984-0.994 0.879 1.138
ANC 0.131 0.062 4.487 0.034 1.140 1.010-1.286 0.370 2.700
ALC -0.455 0.155 8.669 0.003 0.634 0.469-0.859 0.395 2.529
SII -0.002 0.005 0.176 0.675 0.998 0.988-1.008 0.648 1.544
NLR -0.126 0.138 0.822 0.365 0.882 0.672-1.157 0.429 2.330
C3 1.342 0.803 2.791 0.095 3.828 0.793-18.487 0.716 1.397
c4 0.906 0.249 13.264 <0.001 2.475 1.520-4.032 0.864 1.157
IgA -0.094 0.325 0.083 0.773 0.911 0.481-1.722 0.756 1.323
Bleeding grade - - 3.951 0.139 - - 0.928 1.077

Lus.0 -0.859 0.483 3.159 0.076 0.423 0.164-1.092 - -

3us.0 -0.258 0.506 0.260 0.610 0.772 0.286-2.084 - -

Constant -0.398 1.263 0.099 0.753 0.672 - - -

*: Complement C4 was multiplied by 10 before being included in the model.
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Table 3 Univariate analysis of prognostic variables for ITP in male child patients
Variable Total (n=128) Non-CITP group(n=62)  CITP groupi(n=66) X P
Agelyears, M(Pas,s Pys) ] 4.00(2.00, 8.00) 2.50(1.00, 6.00) 5.83(3.88,10.00) -4.257  <0.001
PLT[X10°/L, M(Pss, P35) ] 14.00(8.00,29.50) 15.00(7.00, 32.25) 13.50(9.00,26.25) -0.203  0.839
d7-PLTLX10°/L, M(Ps; P) ] 117.50(72.00, 189.50) 147.50(98.25,237.00) 03.50(48.00,135.000  -4.318 <0.001
ANCLX10%/Ls M(Pass Pys) ] 3.34(2.21,5.70) 2.72(2.00,4.70) 4.35(2.64,6.63) -2.789  0.005
ALCLX10%/Ly M(Pass Pys) ] 3.21(2.27,4.54) 3.63(2.17,5.34) 3.09(2.28,4.11) -1.678  0.093
SI[X10°/L, M(Pss, Pis) ] 16.92(6.77,33.71) 15.61(5.18,29.82) 18.22(9.22,40.75) -1.874  0.061
NLR [M(Pss, P35) ] 1.20€0.56,2.02) 0.74(0.42,1.86) 1.36(0.70,2.53) -2.832  0.005
LDHLU/L, M(Pss, P35)] 280.00(234.50,323.000  279.00(232.75,317.50)  280.50(235.50,328.25) -0.095  0.924
C3[g/L,x +5] 1.00 £ 0.19 0.98 +0.19 1.02 £0.18 -1.325  0.187
C4Lg/L, M(Pss, P55) ] 0.24(0.17,0.300 0.20€0.13,0.25) 0.27(0.20,0.32) -4.528  <0.001
IgALg/L, M(Pss, Pr5) ] 1.03(0.55, 1.60) 0.80€0.31,1.59 1.11€0.86, 1.60) -1.910  0.056
1eGL /L, M(Pss, Pr5) ] 12.40(8.30, 18.49) 12.65(7.82,16.95) 12.20(8.76,19.43) -0.973  0.331
IgM [g/L,x + 5] 0.86 +0.36 0.88 +0.34 0.83 £0.37 0.791 0.430
Infection trigger[n(%) ] 0.029  0.864
Yes 65(50.80) 31(50.00) 34(51.50)
No 63(49.20) 31(50.00) 32(48.50)
Bleeding grade[n(%) ] 19.439  <0.001
Grade 0 19(14.80) 6(9.70) 13(19.700
Grade 1 59(46.10) 41(66.10) 18(27.300
Grade 3 50(39.10) 15(24.20) 35(53.000
®4 ZEFE Logistic VAN BRI CITP BTN E 3=
Table 4 Multivariate logistic regression analysis of predictive factors for CITP in male child patients
Variable B SE Wald y* P OR 95% CI Tolerance VIF
Age 0.118 0.070 2.884 0.089 1.125 0.982-1.290 0.849 1.178
d7-PLT -0.008 0.003 7.687 0.006 0.992 0.986-0.998 0.900 1.111
ANC 0.460 0.144 10.162 0.001 1.584 1.194-2.102 0.373 2.678
NLR -0.445 0.201 4.897 0.027 0.641 0.432-0.950 0.383 2.611
ca4 1.456 0.345 17.770 <0.001 4.289 2.180-8.441 0.902 1.109
Bleeding grade 8.595 0.014 0.922 1.085
1wvs. 0 -1.554 0.760 4.187 0.041 0.211 0.048-0.936 - -
3vs.0 -0.025 0.757 0.001 0.973 0.975 0.221-4.300 - -
Constant -3.373 1.360 6.150 0.013 0.034 - - -

*: Complement C4 was multiplied by 10 before being included in the model.
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0.902, R B 88.20% , § 7 JiE 82.30% , % B AL 1)
B A v R TR v R I o S R TS K B 3 R
PRI B — 1 LI R 6, 17 A2 S B 1350 43 B B {H 4%
BRI S AR . R B — R A XU PP A

HEZR 2 HE 2 A7 T SCIPE R AR SRAT 2, R AR T A v
JE o AT TEIT A I 59 4 S AR TR 9 S AR A U A
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ASHI T IR, 3B 53 Fa bt CITP TR A 72 5
PEAN L o AR SR . SRR JLE CITP I
T R 3R CLAE 2 U TE Hh e b ™ >, SR T AE A
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— Combined model (AUC=0.879) — NLR(AUC=0.645)
— d7-PLT(AUC=0.721) C4(AUC=0.732)
— ANC(AUC=0.643) — Bleeding grade (AUC=0.592)
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Figure 1 ROC curves of predictive indicators for CITP in

male child patients
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Table 5 Predictive value of multiple indicators for CITP in male child patients

Variable AUC 95% CI Cut-off Sensitivity (%) Specificity (%)
d7-PLT 0.721 0.634-0.809 <0.001 133.000 74.20 61.30
ANC 0.643 0.547-0.739 0.005 3.955 60.60 72.60
NLR 0.645 0.549-0.741 0.005 0.752 74.20 51.60
C4 0.732 0.645-0.819 <0.001 0.232 68.20 67.70
Bleeding grade 0.592 0.491-0.693 0.072 1.500 53.00 71.20
Combined model 0.879 0.819-0.938 <0.001 - 81.80 85.50
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Figure 2 Calibration(A) and DCA curves(B) for the CITP prediction model in male child patients
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Table 6 Univariate analysis of prognostic variables for ITP in female child patients

Variable Total (n=96) Non-CITP group(n=62) CITP group(n=34) X P
Agelyears, M(Pss, Prs) ] 5.00(2.00,7.00) 3.00(1.00,7.25) 6.00(4.00, 8.00) -2.558  0.011
PLT[X10°/L, M(Pas, P35) ] 15.0006.75,37.50) 17.00(7.00,48.25) 18.50(10.00, 32.75) -0.222  0.824
d7-PLTLX10°/L, M(Ps; P) ] 104.50(61.25,207.00) 157.50(83.00,262.25) 70.50(47.25,119.25)  -4.129  <0.001
ANCLX10%7L, M(Pss, Prs) ] 3.06(1.54,5.39) 2.75(1.31,4.46) 3.96(1.92,5.93) -1.831  0.067
ALC[X1077L, M(Pss, Pss) ] 3.13(2.32,4.5D 3.75(2.57,5.57) 2.52(1.88,3.33) -3.746  <0.001
SI[X10°/L, M(Pss, Pis) ] 14.81(5.63,41.80) 9.90(3.36,37.60) 24.53(10.38,55.82) -2.880  0.004
NLR [M(Pss, Prs) ] 0.98(0.49, 1.73) 0.74(0.36,1.43) 1.43(0.73,2.82) -3.218  0.001
LDHLU/L, M(Pas, P35) ] 285.00(240.50,338.75)  281.00(238.75,312.50)  298.50(243.25,361.25) -0.985  0.325
C3[g/L, M(Pas, Prs) ] 1.12€0.98, 1.30) 1.05(0.93,1.22) 1.23(1.08, 1.63) -3.658 <0.001
C4lg/L, % =] 0.21 £0.08 0.20 = 0.06 0.23 +£0.10 -1.480  0.145
LgAlg/L, M(Pss, Ps) ] 0.75(0.43,1.28) 0.70€0.40,1.12) 0.93(0.58,1.53) -1.724  0.085
LeGLg/L, M(Pss, Pis) ] 13.92(9.76,19.11) 15.02(12.29,19.22) 9.10(6.49, 14.48) -3.616 <0.001
IgMLg/L, M(Pss, Ps) ] 1.04(0.84,1.28) 1.02(0.86,1.29) 1.08(0.81,1.23) -0.218  0.827
Infection Trigger[ n(%) ] 0.050  0.822

Yes 55(57.300 35(56.50) 20(58.80)
No 41(42.70) 27(43.50) 14(41.20)
Bleeding grade[n(%) ] 3382 0.184
Grade 0 22(22.90) 11€17.70) 11(32.40)
Grade 1 46(47.90) 30(48.40) 16(47.10)
Grade 3 28(29.20) 21(33.90) 7(20.60)

#7 % EZE Logistic BVAS <o 8 )L CITP BTN E =

Table 7 Multivariate logistic regression analysis of predictive factors for CITP in female child patients

Variable B SE Wald y* P OR 95% CI Tolerance VIF
Age 0.069 0.104 0.442 0.506 1.072 0.874-1.314 0.823 1.214
d7-PLT -0.016 0.006 7.726 0.005 0.984 0.972-0.995 0.854 1.172
ALC -0.692 0.336 4.240 0.039 0.501 0.259-0.967 0.849 1.178
SIT -0.012 0.009 1.840 0.175 0.988 0.971-1.005 0.622 1.607
NLR 0.267 0.244 1.201 0.273 1.306 0.810-2.106 0.585 1.708
C3 2.781 1.123 6.132 0.013 16.131 1.786—-145.727 0.923 1.084
IeG -0.127 0.051 6.153 0.013 0.881 0.797-0.974 0.915 1.093
Constant 1.491 2.084 0.512 0.474 4.442 - - -

(95%CI:0.819~0.938) . Hosmer-Lemeshow £ 46 $& 71~
BRI A B (P > 0.05), DCA 73 #r it — 25 £ B %
FERLLE 0.10~0.70 1Y 1548 HE 28 Y0 el 9 FL A 280 1) i
PR3R 8, 7w th R BRI PR B AT 5%

e L, ALC R 1gG S H o i 4 5 1
(1) T AE B 5 ROC 43 Bt & 7% AUC 15 43 31 24 0.732
(95% CI: 0.634~0.830) 1 0.724 (95% CI: 0.597~
0.851), $&/n Pl RE R iFo AT ITP LI 5, [gG
B H S PR T BuERME RS Ah, TR REIEE A S
I 2011 Jif 2 1] Fery 52 4 (A0 FeyRITIAD i 8F 75 I 1L /s
B, N2 5 PLT IS B A2, B H o8 T e 5k

W E K 50 B3 VA B ORI BT 7T 2, A 7T
RIL L BB LTS I 27 6 1eG /K BUR 208 1k
AP hAh, Sun R W12 ALC T = 42 1TP
PR HE AL i (4 DR 22, 76 ACBIF 9 19 L M B b 52
45k I FT 7 4R B 24172 ALC<3.850x10%/L.
3.925x 10°/L 7R m g e AL R >, AR 15
A, 2P BB LIS ALC<3.75x10°/L I8 PE 1L K
B e X T MR JLIM S, B d7-PLTALC fMA
C3 TG 3 [F] ) g 1 990 45 24 28 Hosmer-Lemeshow
or 56 S 7 P B 5 S BB 2 18] 1) 22 6 G v 2
SLCP > 0.05). DCA 43 M BIFEALAE 0.10~0.70 B
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Figure 3 ROC curves of predictive indicators for CITP in

female child patients
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Table 8 Predictive value of multiple indicators for CITP in female child patients

Variable AUC 95% CI P Cut-off Sensitivity (%) Specificity (%)
d7-PLT 0.756 0.662-0.850 <0.001 165.00 100.00 46.80
ALC 0.732 0.634-0.830 <0.001 3.75 97.10 50.00
C3 0.727 0.622-0.831 <0.001 1.07 82.40 53.20
IeG 0.724 0.597-0.851 <0.001 9.90 58.80 91.90
Combined model 0.902 0.842-0.961 <0.001 - 88.20 82.30
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Figure 4 Calibration(A) and DCA(B) curves of the female CITP prediction model

MR RE A R] BEE A A Lk RO L e A AT
RE 538 B S M KB DI SR . X — KL
[ TP ()11 PR 5 S B = S o MR B 3L 13 Mk 3, IF
SR YA AE AR R AL T 5 AT SRS R R
R ARV BN LR I HT

AT TG RAR T BTk AR S A 1 TN A Y
PRI RAF B R RE S5 i PR3 I » 7 £E i
PR S B R HE AT 0l 23 J2 A B S I A AR AL U T

il A EE R S R, AR FRAAAAE— 2 R IR
PEo B, X — I A R A, AR AR
AT A B, o 2 L CITP WAL I FEAS 4/, 1
HEAT 22 R 2% [0 U5 49 A B ] A7 S 4045 1 XU, 5
ma AR A (AR e PR . IR I PR AR B0 s 1 G AE N
FEF I A AT AN COL LR 3 90 B, 3X AT RE S ik
T RO NBERE B R, F EU0IE AT A %A
BHTE SRR S Bhah, A 7844 2 1 7



- 862 - MO

VS PN

ns
&

546 555 6 1

7ok 202646 f

DAY AN AE )46 BAF T 2B 4T 1 PERE VR AL, MR =
BAE. PR, ARRA 7530 I KRR 2 ot f AT IS
BT AL, I K H Bootstrap B il A &5 £ AR 47 7™ 4%
B P9 FRBGAIE , AP it A5 1R ) A o 52 A X 70 B2 A A
SE M s[RI, 82 AE A 57 F) A0 35 A 1) oh 3k AT 3640, D
BE— 25 B DA IO AR R ) 5 1 5 I PR A . L
Gb, AWET R ERE TGRS, M ARIRAN RS
o 22 5 Ja B e e AL 5 ST TT AT 45 A ik
20 I SR L R 1 S B R SR AR AR, ALRLJZ T
RN RN 1) DX 32 72 ITP 8 VEAL Hh AV S ke v
RS 73 J2 A e T S R S P R T SRS SR
FIUE 5 o

PSR-

A AR 7 TR 2 v R

Conflict of Interests:

All authors declare no conflict of interests.

{EZ I AR :

e el el 1 ST TR T 75 R AR RS s SRR R HIR 7
XK IS 9 DT ST B SABAT 5 AR 7R A Mg 11 5T 0 B A
AbER ; 5% 57 4R ST IT 1A E , S DT8O B AME TR

Author’s Contributions:

XUE Yuanyuan was responsible for designing the study,
drafting the manuscript; ZHANG Rongrong, TIAN Zhaofang,
and ZHAO Ji’ ou were responsible for reviewing and revising the
manuscript; XU Wei and LIANG Dongmei were responsible for
data analysis and processing; YUAN Yufang provided guidance
on research direction selection and was responsible for paper re-

view and revision.

[ &5 sk ]
[1] RODEGHIERO F, STASI R, GERNSHEIMER T, et al.

Standardization of terminology, definitions and outcome
criteria in immune thrombocytopenic purpura of adults and
children: report from an international working group [J].
Blood, 2009, 113(11):2386-2393

[2] SCHMIDT D E, WENDTLAND E P, HEITINK-POLLE K
M J, et al. A clinical prediction score for transient versus
persistent  childhood immune thrombocytopenia [J]1. J
Thromb Haemost, 2021, 19(1):121-130

[3] KAPURR. Intravenous immunoglobulins ameliorate throm-
bin-related platelet functions in childhood immune throm-
bocytopenia [J1. Br J Haematol, 2023, 201 (6) : 1019-
1020

[4] WANG Y T,TANG Y Q,MA J Y, et al. Contrastive learn-
ing with transformer to predict the chronicity of children
with immune thrombocytopenia [J]. TEEE ] Biomed
Health Inform, 2025,29(7):5229-5242

[5] AZEVEDO J, DIRAIMO J, NEUNERT C, et al. Treatment

(6]

[7]

(8]

[9]

[10]

11]

[12]

[13]

[14]

[15]

landscape in pediatric immune thrombocytopenia: ad-
dressing unmet needs[J]. Pediatr Blood Cancer, 2025, 72
(7):e31758

ROSU V E,ROSUS T,IVANOV A V, et al. Predictor fac-
tors for chronicity in immune thrombocytopenic Purpura
in children[J]. Children(Basel),2023,10(6):911
PINCEZ T, FERNANDES H, PASQUET M, et al. Impact
of age at diagnosis, sex, and immunopathological manifes-
tations in 886 patients with pediatric chronic immune
thrombocytopenia[J]. Am J Hematol, 2023, 98 (6) : 857
868

£ R . JLE S /N RE I PRARFAE 73
HrLIT. o S8 MR 4 35 2023, 31(5): 1443-1447
REN Y, XIE P. Clinical characteristics analysis of im-
mune thrombocytopenia in children[J]. Journal of Experi-
mental Hematology, 2023,31(5): 1443-1447

BUSY, LIU M, YANG L, et al. The function of T cells in
immune thrombocytopenial[J]. Front Immunol, 2025, 16:
1499014

GEORGI J A, MIDDEKE J M, BORNHAUSER M, et al.
Deciphering the genetic basis of immune thrombocytope-
nia: current evidence for genetic predisposition in adult
ITPLJ]. Blood Adv,2023,7(14):3710-3724

DAVID P,SANTOS G M, PATT Y S, et al. Immune throm-
bocytopenia(ITP)- could it be part of autoimmune/inflam-
matory syndrome induced by adjuvants (ASIA)?[J]. Auto-
immun Rev, 2024, 23(9): 103605

YAZDANBAKHSH K, PROVAN D, SEMPLE J W. The
role of T cells and myeloid-derived suppressor cells in re-
fractory immune thrombocytopenia [J]. Br J Haematol,
2023,203(1):54-61

DODD K C, MENON M. Sex bias in lymphocytes: implica-
tions for autoimmune diseases[J]. Front Immunol, 2022,
13:945762

o [ J LB S R A S 1 /N R RE 12 W S5 VR 9T R T
g TR, rh AR ER 2 ) LR S A4, L
PR EgwBR o. H B ) LE R G B I /IS O
DREL WS TR T S 4R B (2021 RO LY. 4 LR
#£,2021,59(10): 810-819

Working Group of Chinese Guideline for the Diagnosis
and Treatment of Childhood Primary Immune Thrombocy-
topenia; the Subspecialty Group of Hematologic Diseases,
the Society of Pediatrics, Chinese Medical Association;
the Editorial Board, Chinese Journal of Pediatrics. Adapt-
ed guideline for the diagnosis and treatment of primary im-
mune thrombocytopenia for Chinese children (2021) [Jl.
Chinese Journal of Pediatrics,2021,59(10):810-819
FERNANDEZ - PLAZA S, GONZALEZ DE PABLO J,
GALVEZ E, et al. Variables related to chronic immune



546 55 6 1

20266 A

el I, sk o e, IR TT, 55, T o JE A 78 ) L 38 G0 B /N A a2 E 12 1 A SRS Tl
BRI, P BT EE RS540 (SRR ER) 5 2026, 46(6) : 854-863 - 863 -

thrombocytopenia: experience from a single center and

comparison to a meta-analysis[J]. Eur J Pediatr, 2021,
180(7):2075-2081

[16] CHENG C N, YANG Y N, YEH Y H, et al. Predictors of

remission in severe childhood immune thrombocytope-

nia[J]. Diagnostics (Basel), 2023, 13(3):341

[17] MAJY,CUI C, TANG Y Q, et al. Machine learning mod-

els developed and internally validated for predicting chro-
nicity in pediatric immune thrombocytopenia [J]. J

Thromb Haemost, 2024,22(4):1167-1178

[18] LI J, WANG X Q, CHEN Y Y, et al. Exosome-mediated

lectin pathway and resistin-MIF-AA metabolism axis drive
immune dysfunction in immune thrombocytopenia [J].

Adyv Sci(Weinh), 2025, 12(10): 2412378

[19] WEITZ 1 C, LIEBMAN H A. Complement in immune

thrombocytopenia (ITP) : the role of complement in refrac-

tory ITPLJ]. Br J Haematol,2023,203(1):96-100

[20] LEJEUNE J, RAOULT V, DUBRASQUET M, et al. Pre-

diction of the clinical course of immune thrombocytopenia
in children by platelet kinetics[J]. Hemasphere, 2023, 7
(11): €960

[21] SACHS U J, REICH M, QIU D, et al. Platelet autoantibod-

ies have an impact on the platelet count in patients[J]. J

Thromb Haemost, 2025,23(7):2322-2326

[22] GIL GONZALEZ L, WON K D, TAWHIDI Z, et al. Hu-

man Fc gamma receptor [l A blockade inhibits platelet de-
struction in a humanized murine model of ITP[J]. Blood

Adv,2024,8(8):1869-1879

[23] SUN Y, LONG S L, LIU W J. Risk factors and psychologi-

cal analysis of chronic immune thrombocytopenia in chil-

[24]

[25]

[26]

[27]

dren[J]. Int J Gen Med, 2020, 13: 1675-1683

W, R Je N, B R, E S L E JRUR I
G ML /N R e PR T PR R I FE LD 1. o L/
JLILA 5 R 2% 55 2021, 26 (2): 93-97

WANG F, NASIMAN Nijiati, LI T, et al. Study on the clin-
ical prognostic factors of primary immune thrombocytope-
nia in children[J]. Chinese Journal of Pediatric Hematolo-
gy and Oncology,2021,26(2):93-97

HIME, B B B B AR JLE R IMRR AT
Tia MR R LY. oA se AL RHIG PR 2% 3, 2019, 34
(11):837-841

TONG R Y, JIN J, HUANG ], et al. Prognostic factors in
immune thrombocytopenia in children[J]. Chinese Jour-
nal of Applied Clinical Pediatrics,2019,34(11):837-841
E, =R 77, HIRTT, &)L SRR S B IR ML /R
D REAE PR AL FE I R 3R 0 A L0 ). st BE R R 24k (.
IREFERRD, 2023,43(11): 1557-1561

CAO Q Q, YUAN Y F, TIAN Z F, et al. Analysis of risk
factors for the chronicity of immune thrombocytopenia in
children[J]. Journal of Nanjing Medical University (Natu-
ral Sciences),2023,43(11):1557-1561

TR, NI, 4 B, B S L /NSO E RO L
18 PR A B0 W R RFAIE B B2 ma R R LD ], B M BE R K 27 2
#%,2024,49(8): 1183-1190

BIAN Q H, ZHOU X S, JIN J, et al. Clinical features and
influence factors related to children with chronic immune
thromboeytopenial J 1. Journal of Guizhou Medical Univer-
sity,2024,49(8): 1183-1190

(Y #5:2025-11-22; 1&[E]: 2026-01-21; F F: 2026-02-26)

(R %4 R E4R)

QUL

R W4T M)

I L T L B e e T L L S L { L ]

B

8



