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[Abstract] Objective To explore the difference of CD4" CD25" regulatory T cells in different clinical phenotypes
of hemophilia A (HA) and its relationship with positive factor VIl (FVlI) inhibitors. Methods A total of 105 HA patients
who received treatment in our hospital from February 2020 to February 2023 were selected as the research objects, with
the frequency of spontaneous bleeding 6 times/year as the dividing point, the annual bleeding frequency <{6 times/year
was considered as the clinical manifestations of mild group (n=42), and the annual bleeding frequency > 6 times/year
was considered as the clinical manifestations of severe group (n=63), and the clinical data of the two groups were com-
pared. According to the results of FVl inhibitor test, HA patients were divided into positive group (n=16) and non-posi-
tive group (n=89) ., and the influencing factors of FVII inhibitor positive were analyzed by univariate and multivariate Lo-
gistic analysis. The dose-response relationship between CD4" CD25" T cells and positive FV[ inhibitor was analyzed by
restricted cubic spline method combined with Logistic regression. Results There were statistical differences among

Platelet count (PLT), FV[[:C, CD4" T cells, CD4™ T cells /CD8" T cells, and CD47 CD25" T cells between the mild
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and severe groups (P<C0.05). Univariate and multivariate Logistic regression analysis showed that age, HA severity,
fund mutation type, cause of first exposure, and cumulative exposure day were risk factors for FV[| inhibitor positive in
HA patients (P<C0.05), and CD47 CD25" T cell level was protective factor for FV[| inhibitor positive in HA patients (P
<<0.05). Logistic regression analysis of the positive relationship between CD4" CD25" T cells and FVI inhibitor were
showed, after adjusting confounding factors, CD4" CD25" T cell levels of 3. 9~4. 4%, <<3. 9% were significantly corre-
lated with positive FVll inhibitor. The results of restricted cubic spline analysis showed a nonlinear dose-response relation-
ship between continuous changes in CD4" CD25" T cell levels and positive FV[ inhibitor in both mild and severe groups
(nonlinear detection, P<<0.001). Conclusion The level of CD47 CD25" T cells is significantly different in HA patients
with different clinical phenotypes, and the level of CD4" CD25" T cells decreases with the increase of HA severity. The
level of CD47 CD25% T cells in the positive group is significantly lower than that in the non-positive group. After adjus-

" T cells is still significantly correlated with the positive FV[ inhibi-

ting for confounding factors, the level of CD4" CD25
tor in HA patients.
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Table 1 Comparison of clinical data between the two groups

it H BEH (n=42) FHFEHn=063) x/t P
R ) 22.57£2.25  23.33E3.11 1.363  0.176
5 0.251  0.616
5 1(9. 52) 8(12.70)
e 38(90. 48) 55(87. 30)
BMI(kg/m?) 20.764+3.26  21.04F3.44  0.417  0.677
o 1L 0.179  0.673
2 13(30. 95) 22(34.92)
& 29(69. 05) 41(65. 08)
BRI 0.071 0.789
B 11(26.19) 18(28.57)
i 31(73. 81) 45(71. 43)
U] 0.029  0.865
& 14(33. 33) 20(31.75)
i 28(66. 67) 43(68. 25)
el 0.334  0.563
B 8(19. 05) 15(23.81)
i 34(80. 95) 48(76.19)
HA Rk # 0.068  0.795
f 4(9.52) 7(11. 1)
x 38(90. 48) 56(88. 89)
Rk 0.118  0.731
B 40(95. 24) 59(93. 65)
DR R 2(4.76) 4(6. 35)
HE KT 0.291  0.864
RE/ARRBRL - 22(52. 38) 36(57. 14)
Fh/ 14(33.33) 18(28.57)
wrh RLLF 6(14. 29) 9(14. 29)
FEEA WA GO 0.797  0.671
<2000 3(7.14) 6(9.52)
2 000~5 000 16(38.10) 28(44, 44)
=5 000 23(54. 76) 29(46. 03)
JE 0.800  0.371
bR 23(54. 76) 10(63. 49)
o) 19(45. 24) 23(36.51)
FWlI:C(%) 10.04+2.38  5.96+1.32 11.269 <C0.001
PLT(g/L) 256.14460. 38 292.52463.51 2.932 0. 004
CD3 " T 4 (%) 63.4546.15  62.8245.94 0.525  0.601
CDA™ T 4 H (%) 33.5845.19  36.74F5.24  3.039  0.003
CD8™ T 4L (%) 22.014+4.37  20.7543.69 1.591  0.115
CD4" T 4iif/CDS T T 4ii iy 1. 44+0. 38 1.65+0.45  2.489 0.014
CD4* CD25F T 41 (%) 5. 2340, 49 4.3440.37 10.590 <C0.001

2.2 CD4' CD25" J45 T 40 g /K F- 5 I IR 22 84 1y
Logistic 387 FLH R Logistic 43 Hr 45 R (B A 1)
R, CD4T CD25" T 4 i K F 4.5% ~4. 9% A 1L
CD4"CD25" T 4 7K F>4.9%.3. 9% ~4. 4%, <
390 /B & A E R A K (OR) 41 5 K
0.719.1. 742 F1 2. 790,CD4* CD25" T 4 g 7K - i 1%
RS s . AR IR 5 I s CD4 T CD25 "
T 47K V5 5 B R B kA AF ARG T 2 Ik (R Y
2), R HA " E R R R KA FIK
R R R EE H 5 (B8 3),CD4" CD25° T 4
MK >4, 9% .3. 9% ~4. 4% . <3. 9% Wy | # K 4 &
JEE & H (1 IRV 43 12 2 BRI 0. 746 .1, 356 1 2. 480
F,CD4" CD25° T 41 g 7K F 3.9% ~4.4% 4. <
39N 4.5 ~ 4. 9V X I A Gt X
(P<C0.05),7M CD4"CD25" T 4 i /K FE>4. 9% H 5
4.5 ~4. 9V o F 22 5+ (P=0.142) , W3 2,

F2 CD4TCD25HiET THAM/KFESIGRRZER Logistic B35 7 45 F
Table 2 Logistic regression analysis results of CD4 T CD25" regulation of

T cell level and clinical phenotype

CD4 " CD25 "

b E P 2 C
B e P SE  Waldy?> OR 95%CI P
i1 >4.9  —0.330 0.098 11.332 0.719 0.495~1.025  0.069

4.5~4.9 Ref 1. 00
3.9~4.4  0.558 0.126 19.605 1.742 431~1.963 <C0.001
<3.9 1.026 0.135 57.765 2.790 375~3.114 <C0.001
B2 >4.9  —0.402 0.086 21.847 0.669 436~0.927 0.036
4.5~4.9 Ref 1.00
3.9~4.4  0.520 0.113 21.175 1.682 1.314~1.981 <C0.001
<3.9 1.135 0.101 126.200 3.110 2.461~3.755 <C0.001
A3 >4.9  —0.293 0.052 31.755 0.746 0.472~1.118 0.142
4.5~4.9 Ref 1. 00
3.9~4.4  0.305 0.133  5.243 1.356 1.094~1.624 0. 004
<3.9 0.908 0.080 128.896 2.480 1.933~2.847 <C0.001
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£33 AECDATCD2STiET T /KT HA BEEL AR LR (x£s),n(X1072)]
Table 3 Comparison of baseline data of HA patients with different CD4+ CD25% regulation of T cell levels

CDA™ CD254 P45 T 40t K - 140 7 B 20

WiH Q, (=5.15, Q. (4. 83~5. 14, Q;(4.37~4.82, Q4(3.99~4. 36, Qs (<3. 98, P
n=16) n=20) n=24) n=25) n=20)

AR () 22.43+2.42 22.36+2. 34 24.08+3. 17 23.16+2. 62 23.20+2. 24 0.031
PRI CB /4 3/13 2/18 2/22 3/22 2/18 0. 665
BMI(kg/m?) 20. 76+2. 67 22.14+3. 22 20. 88+3. 74 21.43+2. 86 21.77+3.63 0.763
1o IR 4(25.00) 7(35.00) 11(45. 83) 13(52. 00) 10(50. 00) 0. 039
W R s 3(18.75) 5(25.00) 8(33.33) 7(28.00) 6(30.00) 0. 075
W 4 6(37.50) 8(40. 00) 7(29.17) 10(40. 00) 3(15.00) 0. 054
Vel 2(12.50) 4(20.00) 5(20. 83) 7(28.00) 5(25.00) 0. 086
HA %5 1¢6. 25) 2(10. 00) 3(12.50) 3(12.00) 2(10. 00) 0.767
HA =5 f2 BF

L= 2(12.50) 1(5. 00) 1(4.17) 2(8.00) 0(0.00) 0.018

ERE] 11(68.75) 14(10. 00) 16(66. 67) 14(56.00) 00(45. 00) 0.023

EAR 3(18.75) 5(25.00) 7(29.17) 10(40. 00) 11(55.00) 0. 009
H A 58 AR H Y

1B R R Bk (T g4 5(31.25) 7(35.00) 8(33.33) 10(40. 00) 7(35.00) 0.012

B ZeAE NG /A BT B RE 11(68. 75) 13(65.00) 16(66. 67) 17(68. 00) 11(55. 00) 0.015
K 5 7R R

— P R 8(50. 00) 12(60.00) 14(58. 33) 16(64. 00) 16(80. 00) 0. 009

U I 6(37.50) 8(40. 00) 8(33.33) 7(28.00) 10(50. 00) 0.011
RMREHEH D

<20 2(12.50) 4(20.00) 6(25.00) 10(40. 00) 9(45.00) 0. 032

20~50 4(25.00) 6(30. 00) 8(33.33) 13(52. 00) 12(60. 00) 0.028

=50 3(18.75) 4(20.00) 5(20. 83) 9(36.00) 10(50. 00) 0. 041
FWI:C(%) 0.81+0. 22 0.86+0. 27 0.95+0. 30 1.12+0. 35 1. 05+0. 32 0.033
CD3™ T 4 1 (%) 62.74+5. 54 63.6246. 63 62.52+5.52 63.73+6. 74 63.26+6. 14 0. 704
CD4™ T 4L (%) 32.76+4. 63 34.58+4.76 36.22+6. 32 35.28+5. 65 35.54+5. 41 0. 656
CD8™ T #i ffd (%) 21.734+3.75 21.52+4. 32 20. 46+ 3. 45 20. 74+3. 83 21.37+3.56 0. 652
CD4A™ T 4ififa/CD8™ T 4 il 4.3240. 32 4. 6240. 37 4.2140. 31 4.9340. 49 4.76+0. 45 0. 895

R4 CD4TCD25H AT THM/KFRENMEAS FUIH G4 PE R X R T A S [ M(Pas . Prs) ]

Table 4 Subgroup analysis of positive correlation between CD4* CD25% regulated T cell level quartile array and FV[ inhibitor

CD4* CD25 J835 T 41 A 7K S 12010 5 4l

I gE| Q; (=5.15, Qu(4.83~5.14, Q3(4.37~4.82, Q,(3.99~4.36, Qs (3. 98, Peg  Pxy
n=16) n=20) n=24) n=25) n=20)
R () 0.724
<24 1.00  1.28(0.85~1.53) 1.44(0.98~1.70) 1.60(1.34~1.86) 1.92(1.66~2.39) 0.076
=24 1.00  1.33(0.97~1.60) 1.48(1.23~1.75) 1.63(1.39~1.89) 2.12(1.77~2.77)  0.042
TR i R 0. 566
2= 1.00  1.27(0.92~1.53) 1.41(1.15~1.99) 1.66(1.40~1.91) 2.87(1.59~4.14) <<0.001
75 1.00  1.18(0.80~1.53) 1.46(1.19~1.73) 1.48(1.23~1.73) 2.24(1.26~3.71)  0.006
HA = f fiF 0.413
[=%i 1.00  1.25(1.02~1.52) 1.56(1.30~1.81) 1.89(1.61~2.15) 2.56(1.70~3.83)  0.004
GRE] 1.00  1.41(1.15~1.67) 1.59(1.35~1.86) 1.93(1.68~2.21) 2.15(1.51~3.42) 0.022
A 1.00  1.35(1.05~1.68) 1.62(1.25~1.93) 1.92(1.52~2.44) 2.28(1.64~3.49) 0.015
R g AR
107 KR BB G X R AR 1.00  1.27(0.99~1.73) 1.69(1.43~1.95) 1.87(1.63~2.13) 2.14(1.88~2.68) 0.031
HE LGRS NGRS /AR CBT AL S AE 1,00 1.22(0. 97~1.70) 1.59(1.33~1.85) 1.93(1.67~2.20) 3.16(1.98~3.93) <<0.001
B R A 0.793
— B S 1.00  1.37(1.12~1.63) 1.64(1.39~1.91) 1.87(1.60~2.14) 2.29(2.08~2.57) 0.022
77 1.00  1.36(1.09~1.61) 1.66(1.38~1.92) 1.90(1.65~2.15) 2.18(1.94~2.43) 0.027
ZRBEEH D 0.562
<20 1.00  1.16€0.93~1.53) 1.40(1.14~1.68) 1.61(1.34~1.88) 2.93(2.64~3.57) <0.001
20~50 1.00  1.29(1.03~1.55) 1.48(1.27~1.81) 1.62(1.35~1.91) 2.86(2.60~3.73) <<0.001
=50 1.00  1.31(1.20~1.85) 1.52(1.30~1.95) 1.64(1.38~2.05) 2.96(2.55~3.87) <0.001
FWI:C(%) 0. 549
<0.94 1.00  1.18(1.02~1.57) 1.49(1.23~1.87) 1.59(1.30~1.86) 1.94(1.49~2.23) 0.023
=0.94 1.00  1.09(1.01~1.48) 1.52(1.28~1.91) 1.53(1.26~1.79) 1.89(1.37~2.17) 0.019
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Figure 1 Analysis of the relationship between CD4+ CD257 regulation of T cell level and positive dose-response of FV|[ inhibitor based on restricted cubic

spline model
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