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Relationship between serum miR-221-3p level and coronary artery lesions and IVIG treatment
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Abstract: Objective To investigate the relationship between serum microRNA (miRNA)-221-3p level
and coronary artery lesions (CALs) and intravenous immunoglobulin (IVIG) treatment response in children
with Kawasaki disease (KD). Methods A total of 186 children with KD admitted to the hospital from May
2019 to May 2021 were selected as the KD group,and 200 children with non-KD fever were included as the
control group. The expression level of serum miR-221-3p was detected by real-time fluorescence quantitative
polymerase chain reaction. Results The serum miR-221-3p level in KD group was significantly higher than
that in control group (P <C0. 05). Serum miR-221-3p levels in children with CALs were significantly higher
than those in children without CALs (P <C0. 05). The serum miR-221-3p level in IVIG treatment unresponsive
children was higher than that in IVIG treatment responsive children (P <{0. 05). The area under the curve
(AUC) of serum miR-221-3p used to distinguish KD and non-KD children with fever was 0. 762 (95%CI .
0.715—0.809). Serum miR-221-3p levels were positively correlated with albumin,creatine kinase,lymphocyte
count,C-reactive protein levels in KD children (P<C0. 05). The AUC of serum miR-221-3p predicting the oc-
currence of CALs and non response to IVIG treatment were 0. 763(95%CI ;0. 671 —0. 856) and 0. 758(95%
CI:0.663—0.854). Logistic regression analysis showed that elevated serum miR-221-3p levels were independ-
ent predictors of CALs (HR =6.341,95%CI:2.876—13.979,P<C0.001) or non response to IVIG treatment
(HR =5.262,95%CI :2.700—10. 257,P<C0. 001). Conclusion ~Serum miR-221-3p level is a predictor of non
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response to IVIG treatment and subsequent CALs formation.
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2 d, A ARBT &) PE AR 30 ~50 mg/kg/d, T1E1F# KR )G
3 d. B E DEAR A ) E 3~5 mg/keg/d. FF4E 8 JH .
HEBR R - e A HES: KD 2 W5 HoAth & Bk 950
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1.2 IVIG LR M CALs & X 1IVIG ER I E X
RAE T K% TVIG 48 h G598 K Rl B & 3 i
JLMY . X F IVIG JER Y 8L B2 J5 AT PR A2
IVIG KH ke 3R R 4N 2 mg/ke/d, IR J5 MRk
WIEM P B2 2~4 Ji . A8 O sh B R R
kY ok (<3 B BILER S K NE=2.5 mm,3~<
9 % BILERPKHAE=3.0 mm,9~<14 % HILE
KRBk N R =3, 5 mm; 5 R 3 bk b w1 3h bk
=8 mm) LW Ky CALs, BHHE CALs E X N
UL LR Mk A B R e AR Bk 5K . i fE 1 M H R R
2.0 E R K A 48 R e R g Bk K B IE R s R 2L
CALs & SCHE WG WEF A 2 38 7 5 Ik 20 Bk 3k
WBEE 1A H N E A0 IR 32 R e 4R 3 ik 45 7R
Pk .

1.3 SEHFOtE iR A EE4E i W (PCRO ¥ K D i i
miR-221-3p fE IVIG JAJ7Hi 24 h WREE A KD
BILANE M AR A, I AE 4 °C F LA 3 000 r/min 3£ J&F
B0 10 min, DA A3 B LT o 6 X IR 4H 3E A7 AH W] AY 45
YE T LTS bR A B AF7E —80 “CF . A I Al & 7% 1l
T RAS R miRNeasy L35 /1L 3% 35 & (18 Qia-
gen 2% &) B LM TG miRNA, A TagMan™ miRNA
J G 5%/ cDNA G R & (8 B 28 3R R A /D 4T )
k15 3 cDNA., & ¥ % J5 78 Applied Biosystems
ABI PRISM 7700 BI5Z i PCR & 4 b 47 92 96 %
FE PCR W :95 °C 2 min, JEFF 40 ¥ (95 °C 10 s,
56 C 1 min), ARG EYOCIL ., X T i
BRA , PR X BE R A X B8 (cel-miR-39) . SR I 27>
% miR-221-3p MY AH X R kK. 519 F 5.
miR-221-3p(F) J}y 5'-ATCCAGTGCGTGTCGTG-3',
miR-221-3p(R) H 5-TGCTTATGGCAGTGTATT-
GTT-3";cel-miR-39(F) A 5'-GCCGCTCACCGGGT-
GTAAATC-3", cel'miR-39 ( R) H 5-GTG-
CAGGGTCCGAGGT-3',

1.4 HEHMELEWESRIE FHHA Sysmex XE-5000
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(MO) W R MR A0 AL TH 2 (CEO) | W8 6l 14 0 40 it 1 %
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B (PLT) i/ 4 4R FLCMPV) | £ 41 Jfl SF- 34 14 1
(MCV) . Il 7N #2534 58 B2 (PDW) | 20 4f ffg < R
(HCT) . it/ JE AR (PCT) | ok R ifi /N ) be & (P-
LCR), RN 355 AU2700 4= A 3h 4= 1k 2 Hr Y
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(TG) B JH [ EE (CHOL) | ZLR B A i (LDH) | LR
P (CKO LR 3G W] T/ (CK-MB) | & bk 45 &
J1(CO,-CP) . TLHLHE (PHOS) . C J2 i % H (CRP) (4,
PEH ), R E KA Vital Monitor-100 4= H 3 Ifil
TUASCIN 52 21 240 B U F& R (ESRD . i A 6 I 44 iy %o A
T EAHIE I EARN BT,

1.5 SGifsabs  prfi Geit o Ar ¥ SPSS26. 0
A AT IER AT R TR = £ 5 FRon 4l
BRI BEA ¢ K50, AR IS 40 A 5 T R DA
M(P,,P,) xR, 400 b E R H Mann-Whitney U
o . THECTOR DU S A 43 L R L 4 R] Bk
X° RIS . A OCAE 2 MR A Spearman #k A5G & £ 4
Br s B FH 3238 3 TARRRAE (ROC) iy 26 i 7 52 56 %8 46 A
S5 J 0 e AR A, IR HEAT 2 A8 i Logistic 115 4 #r
PIVERS BB BIEN . P<<0.05 N2ERA L%
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2.1 —fBveR b 2 4L JLAERY RS & B ]
A 5 B A (BMD 45 S Rilt 8 BFAH DC B, 22 55 o 55 12
BN (P>0.05;{HZ KD 41 & JL PDW.GLU.CK I
CK-MB 7K &5 T X R 2H (P <<0. 05) , 2 41 Hofth 52 5 =
GG R E R LG F R L (P>>0.05), KD 4 MAE
R P2 W E] N 6. 0€0. 5~21. 0)d, FEIG KL
PRALHE K29 (86. 5 %) i BH 41 B (84. 4 %) | KL %
T (66.6%) . 45 B & (91, 9%) . # & #k [0 45 | K
(58.6%) . FHBAK B (59. 6 %), 45 H i Jiz (11. 8%)
W1,

2.2 P miR-221-3p X R A K FEHLE KD
ZH . %F IR ZH 1M 3 miR-221-3p AH X 52 35 K S 2 B K
1.21(0. 94, 1. 59).0. 98(0. 73, 1. 22), 2 ¢4 a] IfiL ¥§
miR-221-3p F X RIK K F L EZ R A F T ¥ XL
(Z=—2.416,P<<0. 05, WL 1. £ ROC M,
I3 miR-221-3p H T X 43 KD Ff1dE KD & #E LMY
Mzt F m AL CAUC) R 0. 762 (95% CI: 0. 715 ~
0.809) , B ALK (B K 1. 190, RELSE K 66. 7%, F¢ H
BN T71.0%, WL 2,

[\%]

1 2E—MAMLE 2 (V0)H v s HM(P,;,Prs)]

eIz X FE2H (2 =200) KD £ (n=186) /X Z P
ER () 2.00(2.00,3.00) 2.00(1.00,2.00) —0. 944 0. 345
Bk 95(47.5) 96(51. 6) 0.652 0.419
KRBT (D 5.00(4.00,7.00) 4.00(3.00,6.00) —0.237 0.813
BMI(kg/mz) 13.5042. 86 13.96+3.05 —1.529 0.127
PDW (L) 10.70(9.60,13.03) 11.30(9.80,14.13) —2.194 0.028
GLU(mmol/L) 5.32(4.76.,5.93) 5.51(4.71,6.35) —2.474 0.013
CK(U/L) 33.90(22.73,51.63) 41.30(26.08,73.05) —2.006 0. 045
CK-MB(U/L) 18.20(13.00,24. 23) 20.05(15.00,28.50) —2.202 0.028
5 2.3 7% miR-221-3p &1k 5 il PR 45 AF /Y 41 56
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& | gt W miR-221-3p AHX F kK F 5 CK(B=0. 357.95%

al CI:0.071~0.605.P=0.003) .CRP(B=0. 342,95 %

Soewg et CI:0.103~0.601,P=0. 00D} FEH %,
¢ o o 2.4 MW miR-221-3p 5 CALs 9 X% KD &L

1 MWAEILMF miR-221-3p 18 3F K IE 7k F 8 5 E=

CALs RHA % H 17. 7% (33/186) , 3 4 ¥k CALs 5
3.2% .80 CALs 5 14. 5% . &4 CALs )L
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ML miR-221-3p AHX} F KK P F AR &4 CALs 1Y
AJLL1. 61(1. 35,2, 54)wvs. 1. 20€0. 96,1. 54),Z=
—4.740,P<C0.001], £ ROC £ 43 #r, M7 miR-
221-3p W CALs £ AUC H 0. 763(95% CI :
0.671~0. 856), & & W fH o 1. 342, %¢ 5 &£
69.9% . REE N 78.8% . LI 3.

2.5 7§ miR-221-3p 5 IVIG IRIF R II LR &
WAl .30 B L2 TVIG G ITJR R . TVIG 3357
JoR N KD B JLIME miR-221-3p A% £ 6K V& T
IVIGIRIF A W KD #IJL[1. 47 (1. 22,2, 72) vs.
1.22(1.02,1.65),Z=—4, 473, P <C0. 001], Ik
miR-221-3p Fiill IVIG 3897 o b 1) AUC 2 0. 758

. o - (9526 CI :0. 663~0. 854) , FR WM (L0 1. 975, 45 52
el Dot JEJg 94. 290 RALE N 46. 7%, W 4,
0. 84 L O LR
@ grosesest ®miR-221-3p
1 e Fa QsE4
0. 64 “__..j“ 0. 8
® 7 O
04" 0. 61
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o % e
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0.0 T T T T 3
0.0 0.2 0.4 0.6 0.8 1.0 0.2-§
1-45RE s‘
& 2 I % miR-221-3p X4y KD #13F KD & # &2 JL
H ROC Hh & & 0.0 r T T T
0.0 0.2 0.4 0.6 0.8 1.0
1.0 RRE
g o B4 miE miR-221-3p B@ IVIG &7 £ KB # ROC #i £k
--------------- oF =7
0.81 i 2.6 HHEMEZHER Logistic [ H 73 H7 1fil ¥ miR-
{ 221-3p #ik 55 CALs &4 8 IVIG IR J7 J I 11 56
0.6l T % ks CALs K48 IVIG {877 JC I i B A] BEAH
e N . - -
& / B 76 DR 2 A1 15 ik S0 AR % Logistic o1
0. 41 R B P<70. 05 HIZARHE ik — 2 g A 2 [ R A A, 2%
----- W R M7 miR-221-3p X ik K F+ 5 & CALs
0.2{f % (HR = 6. 341, 95% CI: 2. 876 ~ 13. 979, P <
f 0.00D) & IVIG JA¥7 &R W (HR = 5. 262,95% CI :
0.0 , . , . 2.700~10.257, P<C0.001) By s ~7. W0 N+, WL
0.0 0.2 0.4 0.6 0.8 1.0
-5RE #* 2.3,
3 mi#F miR-221-3p FiMll CALs & £ 8 ROC #hk
*2 BEEMEEE Logistic A ME miR-221-3p KX 5 IVIG 87 KK X &
- RSN EALES
.
! HR 95% CI P HR 95% CI P
A 0.590 0.465~1. 545 0.848 - — -
T 51 1. 750 0.790~3. 877 0.168 — — —
&g ] 1.152 1.022~1.299 0.021 1. 063 0.911~1.239 0.438
BMI 1.328 0.996~1.771 0.053 — — —
WBC 0. 987 0.930~1.048 0.678 — — —
RBC 2.563 1.180~5.568 0.017 1.974 0.664~5.869 0.221
MCV 0. 909 0.851~0.970 0.004 0.938 0.862~1.021 0.141
LY 0.999 0.972~1.026 0.917 — — —
LY 0.974 0.830~1. 144 0.751 — — —
MO 0.999 0.579~1.724 0.998 — - -
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R 2 BRERZEMEEZE Logistic BIIASHMF miR-221-3p RIES IVIGAIT RN X ZR
b B[R R O3 T ZH R
HR 95%CI P HR 95%CI P
K* 0.562 0.289~1.095 0. 090 — — —
TP 1.085 1.014~1. 160 0.018 0.802 0.620~1.037 0.093
ALB 0. 942 0.872~1.018 0.134 — — —
GLB 1.139 1.063~1.219 <<0. 001 1.617 1.016~2.573 0.043
ALB/GLB 0.108 0.030~0. 384 0.001 16. 340 0.167~16. 397 0.232
BUN 1. 263 0.967~1. 650 0. 087 — — —
Wl Bz BTR 2. 625 1.175~5. 863 0.019 1.882 0.634~5.589 0.255
I miR-221-3p 5.140 2.676~9.872 <<0. 001 6.341 2.876~13.979 <<0. 001
. — R TEE .
%3 BHEEMESERE Logistic BT MiE miR-221-3p RiEEH CALs RERX R
PR GHT EASESinn
Eiskan
HR 95%CI P HR 95%CI P
AR 1. 929 1.068~3. 483 0.029 1. 044 0.961~1.799 0. 101
il 1. 350 0.634~2.873 0. 436 — — -
A [ 1.010 0.889~1.148 0. 880 — — -
BMI 1.111 0.865~1. 428 0.410 — — —
WBC 0.995 0.940~1. 053 0. 869 — — —
RBC 1.582 0.763~3. 281 0.217 — — —
MCV 1.034 0.965~1.107 0. 344 — — —
LY 1.182 1.006~3.010 0.020 1.002 0.987~2.731 0.214
LY 0.918 0.779~1.083 0.311 — — —
MO 0.965 0.852~1.093 0.965 — — -
K* 1.098 0.621~1.939 0.748 — — —
TP 1.001 0.940~1. 065 0. 986 — — —
ALB 1.042 0.945~1. 149 0.408 — — —
GLB 0.985 0.918~1. 058 0.688 — — —
ALB/GLB 1.218 0.437~3.393 0.706 — - -
BUN 0.772 0.511~1.167 0. 220 — — —
Wl e BTR 2. 154 0.987~4.700 0. 054 - — —
L% miR-221-3p 4.404 2.372~8.175 <£0. 001 5.262 2.700~10. 257 <€0. 001
T — FR T,
309 i HX CALs M TVIG 3677 J BB B0 i) #4521
KD 22— L A RERGEMHEmE R IEA S W KD 4 iM% miR-221-3p *axa‘%%i_ﬂ(%%?ﬁ i
BEh ko U RERR S . CALs R E I LA, 4. H &4 CALs Al IVIG 3597 J6 I I 88 LAY I 3

IVIG F B w] UG A4 4 77 T T 5 309 18 $AOR 13T Bl CALs
It R AE AR A 10% ~20% 1) KD BILX IVIG 3§97
TR XA T CALs i & A KU . Wk, 54
AL CALs & 4= F IVIG 3697 K B ] 56 A4 B0 ds &
PWHRAEEE L, RUFsP L EHEGN T KD 4/ %f
FRAL B LI 3 miR-221-3p A X 3K K, I P4 T

miR-221-3p FHXF KB IK 53l T ok & A CALs il
IVIG &7 A I L, $2 78 miR-221-3p & £ ik 5 H
JL CALs & F1 IVIG 097 TR VA <, 4 ROC
£ 4347, L35 miR-221-3p X} CALs & Hl IVIG 557
JC S0 N SRR R S B A R R, 32 7R miR-
221-3p AIfEHR KD HJL CALs &A= IVIG G¥7 T = I
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T 53 P 2E e AR TR S 16 R TBIT

Pt 42 T8 L SR AE A0 R T R R Ak T A S A RO
A EERE, R R HRIE T RES 5 T KD 1Y & AL
HE L BRI A 9T 2 B L AAE I R B A R Y Toll
FEZ AR (TLRs) {5 538 8% nT BE7E KD 19 & 4 K e h &
HEEREAERT, a5 R TLR4/ B N T-«B
(NF«B)(Z 53l k2 5 CALs it 1Y, X S5y 48
P TLRs MR B0 LIRS KD JL 3 4 22 5w 1R 3
ki 45 . miR-221-3p J& & ME 2 P h A& 5F 19 miRNA
Z— AW EW ., miR-221-3p W E& TLRs A8 15
WS, FERE Z W5 A fIBCR . 97 miR-221-3p ] LA
B M0 BT SCRE T IS 40 PR R 4 R T A KSR
i TLR4 iy miR-221-3p A 1458 11 4 i 4 25 (IL)-
6 F1TL-8 F43 W 3 R I TL-10 Hi 28 40 it I 7 7K,
TE A RE M B 6 h , miR-221-3p 5 1L-6. 98 35 3¢ A
F-a(TNFo) 1Y 31k & NF-«B il MAPK % 1% 2 b
AR R A W5 45 R R . miR-221-3p 78 5%
FIAERE PR SO I8 05 Hh S i R 3K, I 38 i AN [R] 1Y
15 5 0 I R AW AE L QnAE s 2 05 51 6 i fili i 21 4t
0 i 28 RE 5405 . miR-221-3p #l NF-kB } cJun %4 3t
A% i B (OO 5 538 6 98T A 56 5 A Bl af 1 i
B @ ot 84 PTEN-PISK-AKT 8 i% 5 5 # &
SRR AT PN B AN M T BT s AR D ) R /N BB R
il 0 HIF-1a 80861 00 52 40 B A9 o 48 28 gt .
SOCS3 /& 1L-6 {55 Z W i i 03, ol 42 5 Janus
W JAKO AR EAE F, 055 5 e 5 R S0 F 3
(STAT3) A W45 G SO 41 A R g4k
LIN 2520 % 8, SOCS3 & AT 40 i i f miR-221-3p #Y
HEELDH L I miR-221-3p/SOCS3 %l 7] fig Wi JAK/
STAT {55 #%. QUERO % 4118 , miR-221-3p i
i E T JAK3/STATS {5538 B s M2 B g4 i
PR il DT I 55 TL-6 A H At 48 7 40 B I 1 A9 R
i, miR221-3p/SOCS3 i /&% 2 5 KD 1 1IVIG 4
I7 AP KA T i — R

FRES R F B, miR-221a-3p i i A [ 1 {E 5
3 I R T ARAE BB, i T AT BE S 5 CALs FIIVIG 3R
ST, TEARMIR D, EHEHE PR IEREREKG.
KIIME miR-221-3p M X F kK AL 2 IVIG (Y7
Jo A CALs & A Byl 7 Bl -+, ROC il 245
R EIR M miR-221-3p X CALs Ml IVIG 697 JC X
IO SR (1 52 A AN R S R AR X A B R I VE miR-
221-3p [ ¥E R KD HJL CALs & H#1 IVIG JR¥7 LR
JOE SR B AR LA e I R R P (B . {EAS B
FATY A T W20 R B B, WA A AR i/ BT
miR-221-3p 7 KD . JL CALs 1 IVIG &7 &40 Y
WENLHI M A, B — 2 RRM, DHEEE 2

Il PRAFF 52 2k it — 20 E 52 L AE KD Hp I R I FH A0 6

25 B R, I miR-221-3p #H X % 35 K F 2
IVIG {497 J6 N A Bt 5 CALs 1 i — 4~ 5 S 151
T, AT AR A B T U T A A 4R YT (i HE Bl
BwBE IVIGIHEIHO W EGLEIL.
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