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HME . B K3 microRNA-92a—3p (miR—92a—3p). microRNA—206 (miR—206) KT 5 o & 5% A
(HA) BZIphlapratbay £ 2, A HAW GRS ATUS TRNGRAEIEE 45, 7k ®IR20204-9 A—2024 49
ARETHARELRME 3084 HA B4, ARIEIpH] a2 R 5 A i (644)) ik (24440), K
ERFMA . S Kok, HARHRL . %75 XEEARTA. B F miR—-92a-3p. miR—206Fedn F k737
LB F—a (INF-a). §@fii%—6 (IL-6) K-F, KA Pearson S H73F4E miR —92a—3p. miR—2067K-F5 ¥
B FK-FegAa kb, KA Spearman 5 A7 34 miR —92a—3p. miR—206 7K-F 5 fn & % A F&-#ph 4h Fa b 48 04
R % B & —f% Logistic BHABA H4T dn 2 A Bkl ke e W&, 4R MBRATE &7 &k Trak
28 (P <0.05), MHLEmiR—92a—3p K-FAK T ML (P <0.05), miR—2067KF& T ML (P<0.05), ML
TNF—a, IL—67K-FHET Rt (P <0.05), Pearson & ME5H 4R E T, miR—92a—3pK-F5 TNF—aK-F,
IL-6K-F¥HZEME (r=0311, 0.338, 3 P<0.05); miR—-206K-F5 TNF-aK-F, IL-6KFHZHAEL (r=
—0.424, —0.249, ¥ P<0.05), Spearman 8% M5 LR 2T, miR—92a—3p/K-F15 HA £ FIphl4pfait 2 E40
% (r,=0.372, P<0.05), miR—-2067K-F5 HA ZHIphlshak 24X (r,=-0.509, P<0.05), % B&E—&
Logistic B2 544 R 27 : miR—92a—3p K-F & [OR=1.185 (95% CI: 1.029, 1.365) | #0347 7 X A% &b
7% [OR=1.342 (95% CI: 1.058, 1.701) | ¥ HA & #H % akes Ao E % (P<0.05), miR-2067KF
% [OR=0.840 (95% CI: 0.735, 0.960) | & HA &4l mitas Ry BE (P<0.05), &t miR—92a—3p.
miR—206 5 &5 A B & Fpl A AR E M, miR-92a—3p K-FFEF . miR—206K-FBAk2 o 2% A & 4pH
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Association of microRNA-92a-3p and microRNA-206 with inhibitor
positivity in patients with hemophilia A*

Yin Jun, Luo Jing-yuan, Lin Zhi, Chen Chang-qian, Huang Shi-hua
(Second People's Hospital of Yibin City, Yibin, Sichuan 644600, China)

Abstract: Objective To explore the associations of the levels of miR-92a-3p and miR-206 with the
positivity of inhibitors in patients with hemophilia A (HA), and to provide theoretical support for the clinical
treatment and prognosis prediction of HA. Methods A total of 308 patients with HA admitted to our hospital from
September 2020 to September 2024 were selected and divided into the positive group (64 cases) and the negative

group (244 cases) according to the results of inhibitor detection. Clinical data such as the patient's sex, age, ethnicity,
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family history of HA, and treatment methods were collected. The levels of miR-92a-3p and miR-206, as well as the
levels of serum tumor necrosis factor -a (TNF-a) and interleukin-6 (IL-6) in the patients were detected. Pearson
analysis was used to evaluate the correlations between the levels of miR-92a-3p and miR-206 and the levels of
inflammatory factors. Spearman analysis was used to evaluate the correlations between the levels of miR-92a-3p and
miR-206 and inhibitor positivity in patients with hemophilia A. The logistic regression model was used to analyze
the risk factors for the positivity of inhibitors in patients with HA. Results The proportion of preventive treatment
in the negative group was higher than that in the positive group (P < 0.05). The level of miR-92a-3p in the negative
group was lower than that in the positive group (P < 0.05), and the level of miR-206 in the negative group was
higher than that in the positive group (P < 0.05). The levels of TNF-o and IL-6 in the negative group were lower than
those in the positive group (P < 0.05). Pearson correlation analysis demonstrated that the levels of miR-92a-3p were
positively correlated with the levels of TNF-a and IL-6 (» = 0.311 and 0.338, both P < 0.05), and that the levels of
miR-206 were negatively correlated with the levels of TNF-a and IL-6 levels (r = -0.424 and -0.249, P < 0.05).
Spearman correlation analysis revealed that the levels of miR-92a-3p were positively correlated with the positivity of
inhibitors in HA patients (», = 0.372, P < 0.05), and that the levels of miR-206 were negatively correlated with the
positivity of inhibitors in HA patients (r, = -0.509, P < 0.05). The multivariable logistic regression analysis (P = 0.05
for including variables) showed that higher levels of miR-92a-3p [OAR = 1.185 (95% CI: 1.029, 1.365) ] and on-
demand treatment [OAR = 1.342 (95% CI: 1.058, 1.701) ] were both risk factors for the positivity of inhibitors in HA
patients (P < 0.05), and that high levels of miR-206 [OAR =0.840 (95% CI: 0.735, 0.960) ] were a protective factor
for the positivity of inhibitors in HA patients (P < 0.05). Conclusion Both miR-92a-3p and miR-206 are associated
with inhibitor positivity in patients with HA. Elevated levels of miR-92a-3p and decreased levels of miR-206 are
among the factors influencing inhibitor positivity in these patients.
Keywords: hemophilia A; miR-92a-3p; miR-206; inhibitor
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RNA, HAKBEERH, HH o 20 224G M R 4
BT AR SR B 5E %6 1 miR—-92a-3p . miR-206 1E 2
PEVESIA O IR | MR A T Ak
EEAEMY. M AR A (hemophilia A, HA) & —
ol X g o A 5t 424 04 o ol PR R, 3 o Y
VIl (factor VI, FVI) &= 51", FVILH0 9 04 7 A=
JEHA P RREZ —, £33 308 F PO in E H 25
TP CAMFRERD, WY S ALK S
K RAE RV A &, T miR-92a-3p . miR-206
5 MU 5 E 2 0 A % ) O HCT, {H miR-92a—
3p. miR-206 7£ HA W (VR I i A BB . A0E5E &
1E BT miR-92a-3p . miR-206 5 HA H 2 1l i 4 b
PERY G R, S HA BY I R VA 97 S 10l 4 £ 58 0% v
FEE AT

1 AR

1.1 —RHER

VEHL 2020 4FE 9 H —20244F 9 A H B4 — AR
P B I T6 1) 308 ) HA FB &, AR 4 00 ) 47 Az ) 245 S
Sy R BETELL (64 61) FFAYELL (244 ) o A5
25 EBEAC P B At MER 3 (2025-126-01)

.

12,1 AandE OfF G imi2 B S5E7 T
E L RZILH (20174F /) ) "M CARHE2 T, Q4F
1% <60 % s QFEABEHEZ 6 YT FLIG IR BT 78 5 ; @3
32 FVIA ] 4y A

122 Hretrg  O@EIRSHAS W, @QM™E
iR TAE AR 4 @A/ H M ; @& IFHM S
PR

1.3 FHik

131 EARFAKE  GREEEMN . FR . K
R T840 (body mass index, BMI) . WG AH . ZRVE . =
ME . AEORAG . R . HA RS . 657 5 N &Ik
IRBEEL

132 dpsl 4k d e X F R H Emicizumab
(G EX IR AR AR BIrmEE, Bk
Emicizumab-PHLWi FIR &, WM E 1 h/5, RAM
A Emicizumab— B W7 57 14 2 K Bethesda 3 & . 7E
1~ 4 J8 % S 2 YR (g 0k N 1) s s ) 7 7
PLE) i >0.6 BU/mL, WU 5E Sk 30046 490 BH 44
133  miRNAKFZ Kz R -FRFERN  BEA
MG T RRES K6 mL, LA3 000 r/min £
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I35 % F TRIzol 35 $2 B RNA, 357 W [ 55 [ PR 2R K
IR F. BEEGT, A 250 wL MiEEEA A
5 wL Inmol/L f & i cel-miR-39 /E M AM 2= IR, iR
R BT MBI AR AR A, DL R 2L
RNA $2 H R 3 % S 2o B 0 85CR I F I3 — 14k K
RNA ¥ % 5%}y cDNA, i{F W A E4AW TR (K
%) ABRAF, miR-92a-3p. miR-206 7K F il %
FHSE B2 i 3R A BAE SN, 20 wL N AR &R

2 x SYBR Green Premix Ex Taq 10 pL, 1FE & [5] 5] 4%)
(10 wmol/LL) %% 0.8 wL, ¢DNA #i#z 2 wL, hnk
RNase 7K EAARFL20 wLo W & F: 95C FlAs Pk
30s; 95CAMESs, 60CH K, HEM30s, Fkd04
TR H T R uRETOCE T o LA cel-miR-391E HZ
BR, DL 2880 g b B A R kK, 50 A 2R
AfrBEsEamn (i) ARAR, 5P,

#z1 miRNA3|#FFI

nAnEE) CGCGTATTGCACTTGTCC
miR-92a-3p 74
1519 AGTGCAGGGTCCGAGGTAT
nAnEE) TCAGAAGGAATGATGCACA
miR-206 72
AnEk) ACCTGCGTAGGTAGTTTCAT
NAnEE] UCACCGGGUGUAAAUCAGCUUG
cel-miR-39 70
FAnEt) AGTGCAGGGTCCGAGGTAT
T3 A2 LI R FH TG R G 28 I A e o A T e EZRAGIEE L.
A N FE AT - (tumor necrosis factor, TNF—a) .
2 #R

A E -6 (Interleukin-6, IL-6) 7KF, 7)1 F

b R LR W) 0 ] 21 MAHEBERKRZLLE

1.4 FitEFE

B 73 BT SR ) SPSS 20.0 G # ik, B R
DI R (%) Fom, WA R 15t
B + bR 22 (xxs) Fon, R K%

PR A . PEBIF . BMIL, IR R
WA LR R R RO UM HA SR
AR, KR, ZRBILLEIFEX
(P>0.05). PP EFEIGIT I AL E:, & x* K

AH 1 43 1 ] Pearson Y, Spearman 325 5 5 i [l K (1)
TR 2 H R — Logistic [FIHBLAL . P <0.05 4

5, ZRAGIFEY (P<0.05), BITEABIG
7 L TR . W2,

F2 WABERKTBLE

[P 244 21.72 £5.10 242/2 20.88 + 3.03 41(16.80) 203(83.20)
FEE 64 22.07 £5.35 64/0 21.29+2.97 14(21.88) 50(78.13)
tI A = 0.484 0.528 0.967 0.889

P{E - 0.629 0.467 0.334 0.346

[P 49(20.08) 195(79.92) 45(18.44) 199(81.56) 37(15.16) 207(84.84)
PR 12(18.75) 52(81.25) 11(17.19) 53(82.81) 9(14.06) 55(85.94)
e 0.057 0.054 0.048

P 0.812 0.817 0.826
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gik2

- R #1(%) HA RS 51(%) R Ir (%)

WU DL f T HTIRIT TR IGIT
B AL 142(58.20) 102(41.80) 42(17.21) 202(82.79) 98(40.16) 146(59.84)
FHMEZH 33(51.56) 31(48.44) 15(23.44) 49(76.56) 38(59.38) 26(40.63)
tICAE 0.910 1.302 7.589
PiA 0.340 0.254 0.006

2.2 WA miR-92a-3p.miR-206 7k F Eb %

BH 1 20 5 BHE 2H miR-92a-3p . miR—206 7K F- Lt
B, &Rk, ZR¥ASITFEL (P<0.05);
B34 2 miR-92a~3p 7K AL T FHEZH , miR-206 7K -
TR . W3,

*3 WHAMIR-92a-3p.miR-206 K FLLE (x+s)
215 n miR-92a-3p miR-206
[Rei 244 2.70 £0.66 0.89 +0.25
FHPEZ 64 3.43+0.74 0.56 £0.17
i 7.675 9.967
P1E 0.000 0.000

2.3 MWHRERTFKFILEK
B4 2H 5 BH PR 4 TNF-o
K5, Z2RWAESI2EX

6.00 -

IL-6 KFELE, &t
(P<0.05); FHME4H

5.00 A

4.00 A

3.00 A

miR-92a-3p

2.00

1.00 -

10.00  20.00  30.00

TNF-a/(pg/ml.)

0.00

1.40 A
1.20 A
1.00 A
0.80 -
0.60 -
0.40 -
0.20 -
0.00 -

miR-206

T

0.00

10.00  20.00
TNF-o/(pg/ml.)

30.00

TNF-a ., 1L-6 7K FEHKF ML . W4,

x4 MAREERTFKELRE (pgml, x+s)

205 n TNF-« IL-6
[ 244 10.06 +3.30 0.47 +0.12
FF:2H 64 1541 +4.91 0.63+0.17
11 10.326 8.640
P1E 0.000 0.000

2.4 miR-92a-3p.miR-206 7k T 5 & i & F 7k T
XS

Pearson AH 5 P 43 #1 45 SR 8 7w miR-92a-3p 7K
5 TNF-a K . IL-6 KX R IEA X (r=0311,
0.338, JP=0.000); miR-206 7/KF5 TNF-a 7K |
IL-6 K2 A& (r=-0424. -0.249, ¥ P=
0.000), VL& 2,

6.00 1

5.00 A

4.00 -

3.00 A

miR-92a-3p

2.00

1.00 -

0.00 0.20 0.40 0.60 0.80 1.00 1.20
IL-6/(pg/mL)

1.40 -
1.20
1.00 -
0.80 -
0.60 -
0.40 -
0.20 -
0.00 -

miR-206

0.00 0.20 0.40 0.60 0.80 1.00 1.20
IL-6/(pg/mL)

E2 miR-92a-3p.miR-206 7k F 5 % fiE B F 7K T HI 8 K 1 E =
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2.5 miR-92a-3p.miR-206 7k £ 5 HA B & i Hl
YIPH MBI HE K M
Spearman AL 85 R R, miR-92a-3p K

5 HA B E MY P 2 IEAHE (r,=0.372, P=
0.000), miR-206 7K -5 HA £ 3 #0 il #7 PH % 22 f Al
X (r.=-0.509, P=0.000). WLIE3,

6.00 .
140 &
5.00 1 . : 1.20
o i 1.00
< 4.00 ©
& i S 0.80-
=N H |
& 3.00 E Z 0.601
= ' 0.40
2.00 ; : :
i 0.201 - :
1.00 1 ¢ 0.00 -
0.00 020 0.40 0.60 0.80 1.00 0.00 020 040 0.60 0.80 1.00
i EN L]
B3 miR-92a-3p.miR-206 7k 5 HA & HIHI 41 PR 4 RIHE R I BUR B

26 MHAEREMFWHEMENS BE—K
Logistic [ 1347

DIIdl 2 S B (=0, &=1) KHEAH,
miR-92a-3p 7/K-F (SZMI{A ) . miR-206 7K P (S
H) . RyrrX (WPiiRYTF=0, #%5IGITr=1) A H
AR, AT 2 I FE — i Logistic [FH 4381, 455 &
m;mm&hspmﬁgumﬂiﬁ(%%a:me
1.365) VRIAYT 7 sl e A9 [OR=1.342 (95% CI.
1.058, 1.701) |34 J& HA S35 410l 4 BR % 04 f I 1A
% (P<0.05), miR-206/KFE5[OR=0.840 (95% CI
0.735, 0.960) [J& HA i3 4106l 9 BHAE (9 PR 40 [ &=
(P<0.05). W35,

®5 FIMHA BEINFIHPE R & B & —M# Logistic 13

SIS

Wald OR 95% CI
[ER s b S, . P .

XA B TR R
miR-92a-3p 0.170 0.072 5575 0.019 1.185 1.029 1.365
miR-206 -0.174 0.068 6.548 0.011 0.840 0.735 0.960
HTHRIT 0.294 0.121 5904 0.016 1342 1.058 1.701
3 itie

HA i PV = 516, 3w 28R 3 4 K
M PR FVILEEAT A6 7 LBH L Y 4 455 20 2
IEH AT BRI R AL AT RE )™ A PV
pomk, RISy, S SBGRT P, BT ROR
R E BUR" . ABETERM, AR S RO

FEAE 25 B0 HR 6 AR FVITAG K2 M, miR-92a—
3p S SR Ak . SE (5 I A 4 i R T
Gy UM RR IR A, H LR SR S HA )G
B, miR-206 W9k &k IS 5 %o 0 41 i D) e F R e
S F R

ARG R R, W) B P4 miR-92a-3p
JKF i TRAMEZH . miR-206 KA TRAMEL , 1
RIEH F INF-a . 1L-6 K-35 5 F M4 . %
P T 4S5 B8, miR-92a-3p /K F 5 TNF-a . 1L-6
HKOE S B IEA 5, miR—206 7K F 5 TNF-a . IL-6 7K
A . miR=92a-3p /K5 HA & i
PIBAYE S IE A 56, miR-206 /K F 5 HA B M H 4
FE P 52 67 A ¢ . SUSANAH Z5MBFSE & 98, i
T B9 HA B3 1095 TNF-o K F AR 8 B2 40 i 9
BMEW R, OLIVEIRA ZEFE R, X HA 35 i
TERIBIT 25 B 1L-6 4 09 RAE RN, H 30l
Yy BH R TL-6 K OV T I A B AR
TNF-o 7K _E T+ AT 3076 NF-B S AP-1 15 53 1%,
PR 3E B 20 0 ) S 20 B A A, 3 i e AR ) —
J5 1, TNF-o i 0] ffi CD40/CD40L 5l 34 15 5 14 58
P& T T T 240 B A BT AR B . T IL-6 AN S
TNF-o A UMEIVE R, L[]0 s WL 55 J B, if
IRk b R N BT A R L T - |
LS UESE , Ab U Y T 4R OK S
HA BB E M6 W 7= AR A OC . TR L5 & 3
CD4*CD25" 4 15 P T 40 Ml 7K 7 5 HA 8825 3046 42 BH 1
RO AR B AR OC . AR AE RS IR R4
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4736 &

5, Ik — & B miR-92a-3p . miR-206 /K ¥ 5 &
i PR B 410 o 42 B A O o miR-92a-3p A i ik 1)
W M LN, IO PISK/AKUmTOR T8 5%, {2 ik 4
BIPET 40868 17 404k, DT 4& s HLAAR S gig AP, ]
i miR-92a-3p 3 ] ji i #8 (1] FOXO1 K& TGFBR2 %
DRI 00 ) 9] M T A B, DRI A i 4, XU
SEBIRESE K B, miR-92a-3p 1] 3 i # [7] LIN28A {2
HE M1 E W3 20 J A% Ak, 2k 1 388 i 98 5 7 TNF-oc
IL-6 BEJIC, 1 B R AE B R AAIL AR 45 5 . 1A Ut
miR-92a-3p 7KV F i 23 3 SmAILAR S i o g, 425
RAE P FIKF, B mPTaR A=, DA A2 4 ] 4
. 5 miR-92a-3p A [H, miR-206 X M1 F I 4
JEL G B A B SR T, R AT 9 TNF-o . IL-6
FEARN 54N, miR-206 AT A i # [) STAT3 1 il 4l
BT 4 17 (50 4k, DATTT B AR ML 48 9 S 1
WA BF S K B, miR-206 7] 5@ i # ) IKKR .
TRAF6, il NF-kB i B 406 , il TNF-a 7K P [
iKY, BHIE, miR-206 7K - BEAK 2 08 2 X6 4 4 S5 I
BN HIAE R, A TNF-a, 1L-6 KT+, JEEiHL
PRSI I LSS , AR TPk ™A .

KA IE £ A 2] — Mk Logistic 43 #T 45 & W7~
miR-92a-3p. miR-206. %7 {GJ7 ¥ /& HA B &
il 4 B 1 ik S 52 i R . miR-92a-3p . miR-206
IR B AT N — i A b R WAL AR i S g
T A0 46 0 A I b S AL AR X A0 R P VI A i 4t
T, 30 7 A S LR SR SN A G, R
miR-92a-3p . miR-206 7K - X 41l il 4 7= A= 47 5 i o
BARYT & HA B E 2R 7 =, R AR B35 109
1 o NHERAE 55 SO B AR T 7 3250 MR SR IR 9T
BB IRIT™ . WG T & 4E 55 835 E % SRR
MEEGYT A, BHFIEREFELTEN . 08
I A R, AR R AR Z A IR T, IRk
SE AT MBI IA YT o B TR IR T R TR R A
PR IRE PR S AT, T I A R A F VI
T, b i HLAAR A e A T 458 0 B 4 i I g RS
T R A ) e A )

H A I R X5 T HA 8936 975 LA AR YT R
F, E IR YT A AR AN TSRk 2 B A A
A B L, R T B R U SR R R )
AN IE FVILHI ) L G i 32 15 5 R e IR YT
HA i 9 BHVE 58 35 0936 97 07 R0 A R it — 22 5%

AL . B AT M JCXT HA B35 miRNA A9 HH SC 58,
A 5E K B miR-92a-3p . miR-206 5 & i K 1 K&
HA S5 0 4 PH A A e, 500 miR-92a-3p .
miR-206 A G iy HA #1147 BH R B8 5 16 97 v 7
B (HAS T AN 8 A A7 I DL AT R D SR
K BEFR ST miR-92a-3p . miR—206 5 & & 4= fE 3 19 5%
R, SRS IR R E AT K I B DT 5Y

ZE i, miR-92a-3p. miR-206 7K -5 [fiLiE
TNF-o. IL-6 /K - K HA 3 300460 4 BH v A ¢,
miR-92a-3p . miR-206. %75 G )7 ) & HA &
060 Wy BH M sk Sz 2 ma I E . SR, aX PR R
miRNA 75 o & 4545 T ELAR 73— HL 6 oK WD f
ATh A 3 2o B ) S e A A T IR AR IE

& X X B
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