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[ Abstract])] Kawasaki disease is the most common cardiovascular disease in children,
characterized mainly by systemic vasculitis, with coronary artery lesions (CAL) as its major
complication, significantly increases the risk of long-term cardiovascular events. The pathogenesis
of CAL is complex, involving several signaling pathways such as inflammatory response, immune
regulation and endothelial injury, but its underlying mechanism has not been fully elucidated.
In recent years, researches about the role of nuclear factor kappa-B (NF-«B), S100 calc-binding
protein A12 (S100A12), calcineurin (CaN)/nuclear factors of activated T cells (NFAT) signaling
pathway in Kawasaki disease have made some progress, providing important clues for revealing the
pathogenesis of CAL in Kawasaki disease. This paper reviewed the research progress of the above
signaling pathways, aiming to deepen the understanding of the molecular mechanism of CAL in

Kawasaki disease and provide reference for future clinical intervention.
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Table 1. Differences between classical and non-classical NF-«xB pathways
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Figure 1. Mechanism of S100A12-RAGE in coronary artery lesions of Kawasaki disease

https://slyyx.whuznhmedj.com/



HIBEAZFAE 2025 F£5 AE 38E5F 58 J.Math.Med. May. 2025, Vol. 38, No.5 393

Z Ak 4 (Toll like receptor 4, TLR4) 4\ 4 & P
AL Y ARFFERWT, S100A12 P RAGE 4
A0 7 AR/ B AE P LZH I rh 2R AT 5 R A
Feik, Ak 3 h lkosE 58 R S g o Y,
W] S100A12-RAGE it [ #£ /& 51 & 1 48 I & 4
AU 2L R . — T T I R 3545 A SI00A12/Toll
FESZAK2 (Toll like receptor 2, TLR2) 18 53l %
SRR BIPEEERL s, RIITH] = 6.5 K
21 40 it T % % (erythrocyte sedimentation rate,
ESR) = 46.5 mm/h, K2 24 IR % 5: 54 4% Mg/ TN
B IR AT R (aspartate transferase/alanine
aminotransferase, AST/ALT) < 1.51 ;& S100A12
e PE = 10.02 5% I U A & 2B CAL /A 7 fe B I
Z W A, Wu SRS — 48R T Fey &2
& MB ( Fc gamma receptor 1B, FCGR3B) -
ST00A12 3 7 JeE bR 2l bk 45 10 A it A HE ol b ) 1
R B A A i B A B O B Rk 2 e, &
B RBEE RIS (expression quantitative trait
loci, eQTL) Bl K /R BENLAL 3BT, Wf7E T
FCGR3B il S100A12 515 Z [A] B 2R &
Wit J ok B PR 4R 3 B ) 2 g 0 e AR Bl ok A
5 KA I B TE 194 5 VR T, FCGR3B 45 1T
ARG5S T S AN N ES B IR, I b kL4
H 53 U5 ST00A12, DA TAIAIN ) O i A8 452 405 0 5
—IURFSE 7R, S100A12 REAS LUK 1L-1B (175
ST e NZTEAR Bl Ik P B 48 i A T TR 1 R A
SR, STO0AT2 B ML 755 9% 2 A8 )| e Jo 2 ¥ 7 i S
ThEr, JEBEE AT AR S T R, ELE T
FATFE A0 BEE B (lactobacillius casei cell wall
extract, LCWE ) 755091 /MRS AL, BFSY
# [FRE A BRAE /1 S100A 12 75 5 (1 JC T PR AR 1o 2
Hr, SERIR BB B TL-1B (55 0 R E 2 P
SR, UHIOTSEAAFE— LR, FEJRIR T3
PRI SC Gy, e B — L BT IR S5 K e R I
B TR, HATHESEA SRR T S1I00A12 755
Fliephg CALIE U A SCHEVE T, Wit — PR R
IS CAL B A AL 2t Tl 2R, JFh
S100A12 FHIGE E BUFL R P i 1 B SHr .

3 HAMAEEREE S THEZEF
&S 1EEE)IFFSE B K KFEET H
RI1E A

CaN H > 564 B, A0 46 4 £ 7 3 CaNA

https://slyyx.whuznhmedj.com/

(60 kDa ) FIEGZE A WHE CaNB (19 kDa) o CaNA
AR R SS . Ca™/ B (CaM)
G55 AR B B HI A5, T CaNB AL E
HIUA EF F45/5, TG E 1. SN
BEMEETH RS, Ca™ 5 CaM Z54 )5 TG CaN,
HET A 2h W5 W B, BoE NFAT™ CaN {5
X T 2RSSR A S IE W A B ERE
B ke w S, CAUER. i
iy N e IR S kB 55 P, NFAT 2 — AN s 1
KW, L7 NFAT1, NFAT2, NFAT3. NFAT4 Al
NFATS HAEG . A NFAT BY 53 2 B ALY
DNA 255 453k, Jfi@ sk CaN #EATI757, NFAT
) FE LD e TR A R Rk, YA
Ca™ WNTRIG NS, F598 R (TS, NFAT £
WAL, FA BN, NFAT 0T bRl 55
40 A £ -2 (interleukin-2, 11.-2) . 40
42 -7 (interleukin-7, 1L-7) . H4HMENZR -10
(interleukin—10, IL-10) M FINEEE -2 55, X
S KN il e S T PE T 48 (regulatory T
cells, Treg) MY 1S . 43 A0 FIAE I Sf 2 15 5 9% °F-
325 Mg LR RIEER Y 2 A ER,
CASP3 Fl ITPKC 1 P2 RE M B A% 1 R 22 51k
('single nucleotide polymorphism, SNP) B # #
TN TIRE 1) 2 Ik J 5 A DG, Horpr, ITPKC 38
i CaN-NFAT {55 538 % 671 1] 4 75 T 41} F1 B 40
BTG AL, o) 1 0 £ 3 ) e o g P A v Y
BEAh, 4 CaN-NFAT i % 4 805 I, NFAT 8%
(i8R a5 B AR O 7w 1K 8w 2 A TS R )
FEAERURE L, B N K D RE R AT, )] iRy
i CAL K AE MR (K 2) o —TXTHEE
A i CaN-NFAT {55538 % 5 3 CAL /9 /)s S
RIBESE B0, B R 6 5 W 48 A b i NFATL AN
NFAT2 ik Ft i, JFHERE IL-1B. 1L-6. TNF-a
AR F 0 BE T, RO R RN, 7E
JnA CaN $0 FIHEAT T 5, 2806 2K B S Wk
N, BEEE A (cyclosporine A, CsA ) A i il
NFAT 35PE (TR 65% ) , HEEFIET 1L-1B.
IL-6 Fll TNF-a ) 53 it ™, $68] CaN-NFAT i@
BEANAAT DA i )1 Uiy £8 38 1 g O Wi, i Al
DI EARAE A IR, 2530 CAL BYIE AL,
i — 20 SR ZGE B RE CAL JE B b ) SR
Mo — 3 B ALT B SS T3 T IVIG BR A 45 8
BRI I35 ( calcineurin inhibitors, CNT) 5Bk



394 HIBEZZARE 2025 £ 5 HE 38 55 5 J.Math.Med. May. 2025, Vol. 38, No.5

IVIG IR YT IVIG Tt 24 iy KU ) 10855 F8 5 B9 7 RL,
ZE LW IVIG BE G CsA G YT 1l i AL CAL
A IR it — 0 & H AR 22 SRR e
175 % B E S 5 BEYLY I8 3 W1k RIRE, F i
HHE L« 1 BN R4 (45T IVIG Bk
A CsAJRYT ) FIXTRRAL (457 IVIG F1 ] =] DT AR
BT ) . WAL R Bk 55 0 kAR, 2
FoR, IR CAL By & A4 % K Xt BE 4
(14% vs. 31% ) , LA IE 5 0 Bl A 25 22
5 (9% vs. 27% ) , TEL4MEE, REFM (I
ORISR, LS ) AR RITT D E 2R,
R CsA B IVIG IRYT AT 1IRp F 35 CAL 1)
TR BAT BB RO P, CNI i BHKT CaN-NFAT

{5, BHWE NFAT $6 07 A%, M2 i 2
P SO 0 06339 P 9 SR 0T, AR R M A 3 T )1 R
CAL Wi, FBH CaN-NFAT {5 5 18 76 ) 1| 175
S A B B P T RE R R B E . SR, W
G RAFIE B B s CNLBCS IVIG BATAH,
A R = R . < HBE T I R A Bk L
MR M e Ak, R, ASRRIE—A e
KA I R ST, LLPEAL CNI 78 )1 IR0 %
K BIGIT A, JF RIS CAL MG RIS
JEHRAE T B 7 1]

NF-«B. S100A12 Fll CaN-NFAT i % 75 1| Ui
i CAL IR R A EEAEN, —KEsnfE
FHML B AH M L% 2.

~~ Immune activation
\ @  IL1B. TNF-a. IL6

e

2o
o
:°o Ca+t

o

Endothelial cell/

B2 CaN-NFAT/E S i B 7 1| U4 7 4k 3 k9% 25 R A9 4E R ML
Figure 2. Mechanism of CaN-NFAT signaling pathway in coronary artery lesions of Kawasaki disease
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Table 2. Roles and correlations of the three pathways in coronary artery lesions of Kawasaki disease

fE5 i/ 1 TECALPHRYFEH] AHSCBELIT

RELWE R AL

A

NF-kBfF - fEdFRAE N, MNE M  Bayl1-7082;
N A4S, 5 & CAL TPCA-1

PGB o B, BHIT NF-«BfF 530 B 0T #ES100A 12835 ; S100A 12)0)58
NF-kB#ZFEAL, ks>

A RAGEZZ (RS S NF—BIE %, NF—«Bil i

Tk SIER TR, G 1R AT IAS100A 123608, TEAUIE B, 2t
CALRIE TINIRSERE SR
SI00A12 T O R R MR S FPS-ZM1; FHIEIS100A12 5RAGE
B, H¥ES5CALRYSAE TTP488 4
PRSI
CaN-NFAT{ES AR SIERER, £ FHHERA; MHICaNIEPE, BHIE  CaN-NFAT{E 538 H ] BE3E o (12 F AR A 5N i [a] 4
i i HECALE IR by 5 55 ] NFATH 7 AN -B, WAL IE 25 A P e 5 E e

7E: CAL, coronary artery lesions, EKFAkmE; TPCA—1, TNF—aprocessing inhibitor 1, %3R5t B Foke TH#p4) 7] ; 1kBa, inhibitor of nuclear
factor kappa B alpha, #H-F«B#p4) & & o; RAGE, receptor for advanced glycation end products, B4 K AL K =424k ; CaN, cdlcineurin, 45
AP 2 AR B ; NFAT, nuclear factors of activated T cells, 7ETan oAz BT .

4 INES

JIIR 95 CAL 89 & = K NF-xB. S100A12
1 CaN-NFAT 8 [, X863 1% & #5735 A .
NF-«kB 78 )15 a1 =3 2 a5 S8 2% 4 i [

F (W1 TNF-a, IL-15%) ERIL, FERIER N
AT AS 9 R i 05, SR E CAL A KR .
SR, NF—xB A9 300G 16 202 2F 40 f 34 5 . NK 20
MIThRE B A A, X 47N NF-kB 7E AR [R5
ATREEA EEH . Wik, RRFRFHE—2 X

https://slyyx.whuznhmedj.com/



HIEEZH

ZRE 2025 £ 5 AE 3855 58 J.Math.Med. May. 2025, Vol. 38, No.5

9%
O
[}

53 NF-«B {5530 B AE) 1 s 2ok 00 5 18 v g 2

RYER . S100A12 —J7 THIE 2 % NF—«B 38 H ik
KRAEN, FEdE CAL FIE R, o5 —J 1 D)3 ik
WU TLR4 3858 58 PE A0 L s 7, I 9 Bz 362403
CaN-NFAT i %38 of 2 538 am s ok, Jf it
— AR ARAE A R, AT E CAL YIE L,
5 W P 2 CAL T U EZEHLH . A8 3G i
Z Y1k IR NF—xB i 1% . S100A12 52 CaN-NFAT
T AR TS CAL HER, ARSI R T
MLt T 2% K98 .

NF-xB. S100A12 } CaN-NFAT {5 5 i % [8]
MHERRR ., HEER, RS 5RERN., 0
N Bz 5 S AR R, HEAEE CAL AOTE RN &
JEo AR, WLAEIR TR T 2
WA T HRTG T SR, LA AR K PR b v W R -
I A8 FE 98 9 IE RS, A /T B B A )1 e o
CAL Wy R AEFRJE, JFRTREA IVIG it 2 8 35 1
PTG T HE S, Bk TVIG T 245 )1 IRy S8 35 19
WERYT RS . TR IR LT, 75 e 40 i

/NI SRS, AR 2240 fIR T T RS A 22
AR FRS, 4552 HH %%Mﬁiﬁ

JHOMIUDEE= 50 N mA%%Mhﬁm£1 i A
PR R B S A28, 25 1, X NF-xB.
S100A12 f CaN-NFAT i WA 5T, K5 1]
EF CAL MRS 2 B0 . MR YT B I ek
HRMEEESE

S0k

1 Rife E, Gedalia A. Kawasaki disease: an update[J]. Curr
Rheumatol Rep, 2020, 22(10): 75. DOI: 10.1007/s11926-020—
00941-4.

2 Zhang Y, Wang Y, Zhang L, et al. Reduced platelet miR-223
induction in Kawasaki disease leads to severe coronary artery
pathology through a miR-223/PDGFRP vascular smooth muscle
cell axis[J]. Circ Res, 2020, 127(7): 855-873. DOI: 10.1161/
CIRCRESAHA.120.316951.

3 Burns JC. The etiologies of Kawasaki disease[]J]. ] Clin Invest,
2024, 134(5): e176938. DOI: 10.1172/JC1176938.

4 BRPEAE N HTIZTT b /BTG A N RIS B L B 9 B
FILTE BE Al /AR B R K 2 B s b st L BE B k
?@ﬁﬁﬁ%ﬁ%@f‘w}%%ﬁ[ﬁfﬁ, & . L)1 IR

BIFIEIESE A (2023 4F) (] R AL, 2023,
25(12): 1198-1210. [Center for Diagnosis and Treatment of
Kawasaki Disease/Children's Hospital of Shaanxi Provincial
People's Hospital,National Children's Medical Center/Beijing
Children's Hospital, Capital Medical University, Children's

https://slyyx.whuznhmedj.com/

11

12

14

15

17

Hospital,Shanghai Jiao Tong University School of Medicine, et
al. Evidence—based guidelines for the diagnosis and treatment of
Kawasaki disease in children in China (2023)[]]. Chinese Journal
of Contemporary Pediatrics, 2023, 25(12): 1198-1210.] DOI:
10.7499/j.issn.1008-8830.2309038.

Day-Lewis M, Son MBF, Lo MS. Kawasaki disease: contemporary
perspectives[J]. Lancet Child Adolesc Health, 2024, 8(10): 781-
792. DOL: 10.1016/S2352-4642(24)00169-X.

Noval Rivas M, Arditi M. Kawasaki disease: pathophysiology and
insights from mouse models[J]. Nat Rev Rheumatol, 2020, 16(7):
391-405. DOI: 10.1038/s41584-020-0426-0.

Yu H, Lin L, Zhang Z, et al. Targeting NF-xB pathway for the
therapy of diseases: mechanism and clinical study[J]. Signal
Transduct Target Ther, 2020, 5(1): 209. DOI: 10.1038/s41392—
020-00312-6.

Hwang JR, Byeon Y, Kim D, et al. Recent insights of T cell
receptor—mediated signaling pathways for T cell activation and
development[J]. Exp Mol Med, 2020, 52(5): 750-761. DOI:
10.1038/512276-020-0435-8.

Mueller K, Quandt J, Marienfeld RB, et al. Octamer—dependent
transcription in T cells is mediated by NFAT and NF-«BI[J].
Nucleic Acids Res, 2013, 41(4): 2138-2154. DOI: 10.1093/nar/
¢ks1349.

Jiang Y, Zhang J, Shi C, et al. NF—«B: a mediator that promotes or
inhibits angiogenesis in human diseases?[J]. Expert Rev Mol Med,
2023, 25: €25. DOI: 10.1017/erm.2023.20.

Huang J, Li Y, Jiang Z, et al. IL-1B promotes hypoxic vascular
endothelial cell proliferation through the miR-24-3p/NKAP/NF-
kB axis[J]. Biosci Rep, 2022, 42(1): BSR20212062. DOI: 10.1042/
BSR20212062.

Li YY, Zhang GY, He JP, et al. Ufm1 inhibits LPS—induced
endothelial cell inflammatory responses through the NF-«xB
signaling pathway[J]. Int J Mol Med, 2017, 39(5): 1119-1126.
DOI: 10.3892/ijmm.2017.2947.

Pone EJ, Zhang J, Mai T, et al. BCR—signalling synergizes with
TLR-signalling for induction of AID and immunoglobulin class—
switching through the non-canonical NF-xB pathway[J]. Nat
Commun, 2012, 3: 767. DOI: 10.1038/ncomms1769.

Wang Z, Xie L, Ding G, et al. Single—cell RNA sequencing of
peripheral blood mononuclear cells from acute Kawasaki disease
patients[J]. Nat Commun, 2021, 12(1): 5444. DOI: 10.1038/
s41467-021-25771-5.

Guo Q, Jin Y, Chen X, et al. NF-xB in biology and targeted
therapy: new insights and translational implications[J]. Signal
Transduct Target Ther, 2024, 9(1): 53. DOI: 10.1038/s41392—
024-01757-9.

Stock AT, Jama HA, Hansen JA, et al. TNF and IL-1 play essential
but temporally distinct roles in driving cardiac inflammation in a
murine model of Kawasaki disease[J]. J] Immunol, 2019, 202(11):
3151-3160. DOL: 10.4049/jimmunol.1801593.

Wozniak P, Iwanczyk S, Blaszyk M, et al. Coronary artery

aneurysm or ectasia as a form of coronary artery remodeling:


https://pubmed.ncbi.nlm.nih.gov/32924089/
https://pubmed.ncbi.nlm.nih.gov/32924089/
https://pubmed.ncbi.nlm.nih.gov/32597702/
https://pubmed.ncbi.nlm.nih.gov/32597702/
https://pubmed.ncbi.nlm.nih.gov/38426498/
https://d.wanfangdata.com.cn/periodical/Ch9QZXJpb2RpY2FsQ0hJTmV3UzIwMjUwMTE2MTYzNjE0EhF6Z2RkZWt6ejIwMjMxMjAwMhoIc3o0azE1ZGk%3D
https://pubmed.ncbi.nlm.nih.gov/39299749/
https://pubmed.ncbi.nlm.nih.gov/32457494/
https://pubmed.ncbi.nlm.nih.gov/32958760/
https://pubmed.ncbi.nlm.nih.gov/32958760/
https://pubmed.ncbi.nlm.nih.gov/32439954/
https://pubmed.ncbi.nlm.nih.gov/23293002/
https://pubmed.ncbi.nlm.nih.gov/23293002/
https://pubmed.ncbi.nlm.nih.gov/37503730/
https://pubmed.ncbi.nlm.nih.gov/35005769/
https://pubmed.ncbi.nlm.nih.gov/35005769/
https://pubmed.ncbi.nlm.nih.gov/28393202/
https://pubmed.ncbi.nlm.nih.gov/22473011/
https://pubmed.ncbi.nlm.nih.gov/34521850/
https://pubmed.ncbi.nlm.nih.gov/34521850/
https://pubmed.ncbi.nlm.nih.gov/38433280/
https://pubmed.ncbi.nlm.nih.gov/38433280/
https://pubmed.ncbi.nlm.nih.gov/30996002/

18

19

20

21

22

23

24

396 HIBEZZARE 2025 £ 5 HE 38 55 5 J.Math.Med. May. 2025, Vol. 38, No.5

etiology, pathogenesis, diagnostics, complications, and
treatment[J|. Biomedicines, 2024, 12(9): 1984. DOI: 10.3390/
biomedicines12091984.

Lombardi Pereira AP, Aubuchon E, Moreira DP, et al. Long—
term cardiovascular inflammation and fibrosis in a murine
model of vasculitis induced by Lactobacillus casei cell wall
extract[J]. Front Immunol, 2024, 15: 1411979. DOI: 10.3389/
fimmu.2024.1411979.

Pietzsch J, Hoppmann S. Human S100A12: a novel key player
in inflammation?[J]. Amino Acids, 2009, 36(3): 381-389. DOI:
10.1007/s00726-008-0097-7.

Nazari A, Khorramdelazad H, Hassanshahi G, et al. SI00A12 in
renal and cardiovascular diseases[J]. Life Sci, 2017, 191: 253—
258. DOI: 10.1016/.1{s.2017.10.036.

Armaroli G, Verweyen E, Pretzer C, et al. Monocyte—derived
interleukin—1f as the driver of SIO0A12-induced sterile
inflammatory activation of human coronary artery endothelial cells:
implications for the pathogenesis of Kawasaki disease[J]. Arthritis
Rheumatol, 2019, 71(5): 792-804. DOL: 10.1002/art.40784.
Hofmann Bowman M, Wilk J, Heydemann A, et al. ST00A12
mediates aortic wall remodeling and aortic aneurysm[J]. Cire
Res, 2010, 106(1): 145-154. DOI: 10.1161/CIRCRESAHA.
109.209486.

Wu Y, Wang S, Zhou Y, et al. Clinical indicators combined
with SIO0A12/TLR2 signaling molecules to establish a new
scoring model for coronary artery lesions in Kawasaki disease[J].
PLoS One, 2023, 18(10): €0292653. DOI: 10.1371/journal.
pone.0292653.

Wu M, Wang W, Yang Z, et al. [lluminating the enigmatic

25

26

27

28

29

30

pathogenesis of Kawasaki disease: unveiling novel therapeutic
avenues by targeting FCGR3B-S100A12 pathway[J].
Eur J Pharmacol, 2025, 987: 177154. DOI: 10.1016/
j-ejphar.2024.177154.

Creamer TP. Calcineurin[J]. Cell Commun Signal, 2020, 18(1):
137. DOI: 10.1186/512964-020-00636-4.

Parra V, Rothermel BA. Calcineurin signaling in the heart: the
importance of time and place[J]. ] Mol Cell Cardiol, 2017, 103:
121-136. DOL: 10.1016/j.yjmee.2016.12.006.

Vymazal O, Bendickova K, De Zuani M, et al. Imnmunosuppression
affects neutrophil functions: does calcineurin—-NFAT signaling
matter?[J]. Front Immunol, 2021, 12: 770515. DOI: 10.3389/
fimmu.2021.770515.

Kumrah R, Vignesh P, Rawat A, et al. Immunogenetics of
Kawasaki disease[J]. Clin Rev Allergy Immunol, 2020, 59(1):
122-139. DOL: 10.1007/512016-020-08783-9.

Sun Y, Tao Y, Geng Z, et al. The activation of CaN/NFAT
signaling pathway in macrophages aggravated Lactobacillus casei
cell wall extract—induced Kawasaki disease vasculitis[J]. Cytokine,
2023, 169: 156304. DOIL: 10.1016/j.cyt0.2023.156304.

Hamada H, Suzuki H, Onouchi Y, et al. Efficacy of primary
treatment with immunoglobulin plus ciclosporin for prevention of
coronary artery abnormalities in patients with Kawasaki disease
predicted to be at increased risk of non-response to intravenous
immunoglobulin (KAICA): a randomised controlled, open—label,
blinded—endpoints, phase 3 trial[J]. Lancet, 2019, 393(10176):
1128-1137. DOIL: 10.1016/S0140-6736(18)32003-8.

Yk HA. 2025 4201 A 04 H BRIEY]: 2025404 H 06 H
A GG kB )

FUAASC: BivgE, Rbefh, 2B, 5. R s kw28 7T HLs B dE )], BORE 2288, 2025, 38(5):
390-396. DOI: 10.12173/j.issn.1004-4337.202501015.
Ma YX, Zhu XW, Li SQ, et al. Research progress on molecular mechanisms of coronary artery lesions in Kawasaki disease[J]. Journal

of Mathematical Medicine, 2025, 38(5): 390-396. DOI: 10.12173/}.issn.1004-4337.202501015.

https://slyyx.whuznhmedj.com/


https://pubmed.ncbi.nlm.nih.gov/39335497/
https://pubmed.ncbi.nlm.nih.gov/39335497/
https://pubmed.ncbi.nlm.nih.gov/38989288/
https://pubmed.ncbi.nlm.nih.gov/38989288/
https://pubmed.ncbi.nlm.nih.gov/18443896/
https://pubmed.ncbi.nlm.nih.gov/29080693/
https://pubmed.ncbi.nlm.nih.gov/30447136/
https://pubmed.ncbi.nlm.nih.gov/19875725/
https://pubmed.ncbi.nlm.nih.gov/19875725/
https://pubmed.ncbi.nlm.nih.gov/37824465/
https://pubmed.ncbi.nlm.nih.gov/37824465/
https://pubmed.ncbi.nlm.nih.gov/39631652/
https://pubmed.ncbi.nlm.nih.gov/39631652/
https://pubmed.ncbi.nlm.nih.gov/32859215/
https://pubmed.ncbi.nlm.nih.gov/28007541/
https://pubmed.ncbi.nlm.nih.gov/34795676/
https://pubmed.ncbi.nlm.nih.gov/34795676/
https://pubmed.ncbi.nlm.nih.gov/32200494/
https://pubmed.ncbi.nlm.nih.gov/37487381/
https://pubmed.ncbi.nlm.nih.gov/30853151/

