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The Th17/Treg balance in primary immune thrombocytopenia in children and its clinical significance
GAO Jie! ,SONG Linlin*, LI Hongna' , XIE Nannan®
(1.Department of Pediatrics ,2.Department of Pharmacy ,CANGZHOU People’s Hospital ,
Hebei Cangzhou 061000 ,China ;3.Department of Pediatrics ,Yihe Maternity and Gynecology
Hospital of Cangzhou People’s Hospital , Hebei Cangzhou 061000 ,China)

[Abstract ] Objective To explore the balance of helper T cells (Th17)/regulatory T cells (Treg) in children with primary immune
thrombocytopenia (ITP) and its clinical significance. Methods A retrospective study was conducted on 96 children with ITP (ITP
group) and 125 healthy children (control group) admitted to our hospital from January 2020 to December 2022.0Of the 96 children,
2 cases were lost to follow-up,and the remaining 94 children were divided into good prognosis group (n=74) and poor prognosis
group (n=20) according to prognosis.Peripheral blood Th17 and Treg were detected using flow cytometry.Clinical data of ITP
patients were collected,and multivariate logistic regression model was applied to analyze the factors affecting the prognosis of ITP
patients. The predictive efficacy of peripheral blood Th17. Treg.and Th17/Treg for the prognosis of ITP patients was analyzed
using receiver operating characteristic (ROC) curves. Results Compared with the control group,Th17.Th17/Treg and white blood
cell count (WBC) in ITP group were significantly higher (: =8.663,30.730,3.888.,P<C0.001), while Treg and lymphocyte count
(ALC) were significantly lower (1 =25.496,16.237,P<C0.001).Th17 and Th17/Treg in the poor prognosis group were higher than
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those in the good prognosis group (¢ =5.423,11.174, P <0.001), and the Treg, platelet count (PLT) and ALC in the poor
prognosis group were significantly lower than those in the good prognosis group (¢t =4.059,7.289,5.347,P<C0.001) sand there was
significant difference in age between the two groups (X* =8.520, P <C0.05).Multivariate Logistic regression analysis showed that
Th17 (OR=1.517,95%CI :1.139-2.020) , Th17/Treg (OR =1.765,95%CI :1.285-2.425) were all risk factors for good prognosis
in ITP children (P<C0.05),Treg (OR=0.932,95%CI:0.877-0.990) , PLT (OR =0.936,95%CI :0.889-0.985) and ALC (OR =
0.819,95%CI:0.700-0.958) were protective factors (P<C0.05).The results of ROC showed that the area under the curve (AUC)
of Th17,Treg,and Th17/Treg in predicting the prognosis of ITP children was 0.682 (95%CI:0.578-0.775),0.778 (95%CI :0.681-
0.857),0.721 (95%CI:0.619-0.809) , respectively. The sensitivity and specificity of the combination of Th17,Treg,and Th17/Treg
in predicting the prognosis of ITP children were 85.00% ,87.84% ,and AUC was 0.913 (95%CI:0.837-0.961) , which was better
than the AUC of Th17 (Z=12.481,P =0.013), Treg (Z=2.549,P =0.011) and Th17/Treg (Z=2.042,P =0.041) alone.
Conclusion The ratio of Th17/Treg in children with primary immune thrombocytopenia is unbalanced,and the combined detection

of Th17,Treg and Th17/Treg can improve the predictive performance of children and provide an important reference for clinical

practice.
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Treg f1 ALC B I # K (+ = 25.496,16.237, P <
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Table 1 Comparison of clinical data between

control group and ITP group [x +s,n(%) ]

Xf HR2H ITP #H

ke (n=125) (n=96) e/x? P
Th17(%) 1.61£0.22  1.8940.26  8.663 <<0.001
Treg( %) 4.3540.45  2.9740.32  25.496 <C0.001
Th17/Treg 0.3740.05  0.64+0.08 30.730 <<0.001
ALC(X10/L) 4.2140.74  2.84+0.42 16.237 <<0.001
WBC(X10°/L) 8.0541.36  8.8241.58  3.888 <C0.001
A i 0.350  0.950

<1% 35(28.00) 26(27.08)

1I~<3% 27(21.60) 19¢19.79)

3~<6 % 26(20.80) 23(23.96)

=6 % 37(29.60) 28(29.17)
P 0.117  0.732

7 68(54.40) 50(52.08)

% 57(45.60) 46(47.92)

2.2 %M ITP BILMEMERZHH

HH AT R WS AN R4 Th17.Thl17/Treg
BTG B4 (1 =5.423,11.174, P <<0.001),
Treg PLT #1 ALC Ik F #iJ5 R 4F 41 (¢ = 4. 059,

7.289.5.347, P <C0.001) , H W £ 8 & 4F % 40 £ 7E1E
B2 E (X2 =8.520,P<C0.05), P& oI5 o . o
A BRI LR E 2R (P>0.05), W& 2,

F2 BWITP BIMEWEERESHLx £s.0%)]
Table 2 Single factor analysis affecting prognosis of

children with ITP [x +s.n(%) ]

WU R4 BUGA R4

B (n=74) =200 /% r

Th17(%) 1.78+0.24 2.1240.28  5.423 <C0.001
Treg( %) 3.05+0.35  2.70+0.31  4.059 <C0.001
Th17/Treg 0.58+0.07  0.7940.09 11.174 <<0.001

PLT(X10°/L) 27.63+3.97 20.59£3.25 7.289 <C0.001

ALC(X10°/L) 2.964-0.46  2.3840.29  5.347 <C0.001
WBC(X10°/L) 8.7241.54  9.11%+1.62  0.994 0.323
AR 8.520 0.036
<1% 23(31.08) 2(10.00)
1~<3 % 16(21.62) 3(15.00)
3~<6 % 18(24.32) 4(20.00)
=6 % 17(22.97) 11(55.00)
51 0.517 0.472
% 40(54.05) 9(45.00)
k'S 34(45.95) 11(55.00)
15 L 0.107 0.991
T il 12(16.22) 3(15.00)
B 26(35.14) 7(35.00)
g 23(31.08) 6(30.00)
i 13(17.57) 4(20.00)
T 3K Jk 1.381 0.240
el 41(55.41) 14(70.00)
¥ 33(44.59) 6(30.00)
1. %4 0.165 0.983
oM 29(39.19) 7(35.00)
AB %I 7(9.46) 2(10.00)
AR 18(24.32) 6(30.00)
B 20(27.03) 5(25.00)
RIRET 0.499 0.919
# 18(24.32) 3(15.00)
B 14(18.92) 4(20.00)
#* 19(25.68) 5(25.00)
Z3 23(31.08) 8(40.00)
WIHRIT L 4.212 0.122
56 4% RN 65(87.84) 16(80.00)
H K 8(10.81) 1(5.00)
JC L 1(1.35) 3(15.00)
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2.3 ITP BILTMEM Z E & Logistic EIJF4#

PLITP BILHE NN E R (AR =1 RiF=0),
PAANE I Th17, Treg. Thl?/Treg\PLT\ALC R AR
W A PR AR i (35 ok i SR 7F ) E AT 2 I & Logistic 1]
H 4 #r, &5 R 3k 3 ﬁﬁm, Th17 (OR = 1. 517,
95%CI:1.139 ~2.020), Th17/Treg (OR = 1.765,

95%CI:1.285~2.425) ¥ ITP B ILT G R 4F i &
BE & (P <{0.05), Treg (OR = 0.932, 95% CI ;
0.877~0.990) \PLT (OR = 0.936,95% CI : 0. 889 ~
0.985) & ALC(OR =0.819,95%CI:0.700~0.958)
R HAR TR (P<C0.05),

£ 3 ITP RBILFIEKN S EE Logistic EF5#
Table 3 Multivariate Logistic regression analysis of prognosis in children with ITP
AF B SE Wald X2 P OR 95%CI
Th17 0.417 0.146 8.147 0.004 1.517 1.139~2.020
Treg —0.070 0.031 5.161 0.023 0.932 0.877~0.990
Th17/Treg 0.568 0.162 12.300 <20.001 1.765 1.285~2.425
PLT —0.066 0.026 6.471 0.010 0.936 0.889~0.985
ALC —0.200 0.080 6.229 0.013 0.819 0.700~0.958
AR i 0.098 0.054 3.295 0.069 1.103 0.992~1.226
100
2.4 56 I Thl7, Treg #1 Thl7/Treg 3f ITP
#ILFUS TN G 5 H7 e
LITP ML S o B A8 6k, LIS i Thl7, A
Treg Ml Th17/Treg #3645 & #E47 ROC 434, 4% g
LR Th17, Treg Al Th17/Treg 5 i ITP s
B
JLH S B BRURBE 4 R 70,00 % .65.00% .75.00% , — Th17
— T
9 5 4h ] 81.08% . 82.43% . 81.08% . Th17. — Thi9Treg
- A Tl
Treg F1 Th17/Treg B&& UM ITP & LTS #Y Bk BER
FEHy 85.00% HF 5 87.84% . 1 £k F I A Carea 20 40 60 80 100
— 0,
under the curve, AUC) 2N 0.913(95% CI.:0.837 ~ 100— 2575 (%)
; B 1 4MEM Thi7.Treg #1 Th17/Treg ¥ il
0.961), L T Th17 (Z =2.481, P = 0.013) . Treg ITP BLEEH ROC il 2
(Z=2.549,P = 0.011) Ml Th17/Treg(Z = 2.042, Fig.1 ROC curve of peripheral blood Th17,Treg and
P=0.041) B fM Ay AUC, WK 1.3 4, Th17/Treg predicting prognosis of ITP children
%4 SMNEAIM Thl7.Treg # Thl17/Treg ¥t ITP & JLTFS B T 4 9 47
Table 4 Prognostic value of Th17,Treg and Th17/Treg in peripheral blood in children with ITP

A5 AUC R 95%CI TR (V) SO EOREE R
Th17 0.682 1.98% 0.578~0.775 70.00 81.08 0.512
Treg 0.778 2.82% 0.681~0.857 65.00 82.43 0.474
Thl17/Treg 0.721 0.67 0.619~0.809 75.00 81.08 0.561

1k A 190 0.913 - 0.837~0.961 85.00 87.84 0.728
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A, SRR BT . LA B RS IR . Th17 M Treg
FEITP W R A SR 9y i 5 A 6, AP ss
IR, 5% R A ITP 4 Th17.Thl17/Treg B
BT Treg W WAL, 5 552 104D 1 38 Sk
AR ITP MR AT RE S Thl7/Treg J Al A
—ERHEC, MA S A R4 Th17 #1 Thl17/Treg
TR R4, Treg i T HUR RAF4L 278 WG
AREABIL Th17/Treg KM F ™ E, BT WG
AR ITP & L5 B D, A BF 5 A% Thl7,
Treg . Thl17/Treg = A~ E B R IE kT 2 W £
Logistic 7M1 . &5 R /R , Th17, Treg, Th17/Treg 1
i ITP BILHUE 52 m P E

AT B — K H ROC 347 PEAl Th17, Treg.,
Th17/Treg % ITP L T J5 /4 7 U % fig . 45 2R
/R, Th17,Treg, Th17/Treg S M 1TP & ILFG
s SR R, 40 )k 81.08%6.82.43 % .81.08 %, i
JEE Ay 5] M 70.00% .65.00% ,75.00% , $&7% Thl7,
Treg,Th17/Treg XF ITP BILT 5 HAT — & Wl 4
(B B B2 W i UK BE T AN, i — 2D 40 o
Th17.Treg.Th17/Treg Bt & Tl ITP & L5 B9
B B 35 85.00%0, 4§ 5 B O 87.84%, H AUC
(0.913) fi T~ B8 50 I, 42 78 Th17, Treg, Th17/

11

Treg BCA I ITP ML HUS 0908 52 5 25 & s
{ELHEN >4 TTP 8L Th17>>1.98% . Treg<<2.82% .
H Th17/Treg=>0.67 I, 5 A K1k XU 2 55 I PR
LAl a4 ITP B IL w2 B 4 JJ i Thl7, Treg.
Th17/Treg K F-%F H B J& i# 47 %1 26 WO, XF F 95
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AR B S8 IR IT T R SRR TS AN R R A LR,

3.3%mm ITP BIEMEERE

A S B R b o, TR AN R 41 ALC,
PLT R FHlJG R 4F 40, B A AF IR 17 78 B % 22 57,
Z N F Logistic 4- BT i — L - B 2w ALC Fl
PLT & ITP B IJLWUG R ma 8 2. k40 i Ao
i S B 5 U ) B8 A 5 1R VR 440 L e L U L I
TP S e PR ALC S0 e Th g
W& ITP [ 2 B, Bk, JRATHEI , ALC J8 3 5
M AL G I RE7E 1TP & A4 &k b &k ¥ 2R
ALC A, SR D) RE ML 22, AN A F R LS . /b
Mr ELAG B R A2 S T fg 42 i Ak i, £ 32 Bl 2 21
B8 FAE L PLT 2 VR4S TTP k1% By ey — A &
BARBR AT TTP BILTW 5 - PLT B AIK . 95 15 7T A i
FUE L R W A B A M 1TP, R BUR T R E &
K WURAN R /N ARG L BRAF I
W2 PLT 1 ALC b, Fir g gt 2 ITP LT
IERSE AN SN TR £ R (UE SRS R TN IR
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TR T R S5 REAS B KRB OL B A MR B AE O L 7 iE — 25
AT

ZE LTk, AR R, ITP L Th17/Treg
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